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The dynamics of medico-demographic processes in the macro-region:  risks and consequences for manpower

In the article the main medico-demographic problems influencing the formation of manpower in the Far-Eastern federal district in the period of 2000 – 2012 are analyzed, the risks of providing with manpower economy of the region come to light, the forecast of further demographic development till 2030 is determined. The conclusions how the health system of the region can affect the solution of these problems, main of which are: high mortality of the persons of able-bodied age and the infantile mortality, insufficient birth rate.

В статье анализируются главные медико-демографические проблемы, влияющие на формирование трудовых ресурсов в Дальневосточном федеральном округе в период 2000 – 2012 гг., выявляются риски обеспечения трудовыми ресурсами экономики региона, определяется прогноз дальнейшего демографического развития до 2030 г. Делаются выводы, каким образом система здравоохранения региона может повлиять на решение данных проблем, главные из которых: высокая смертность лиц трудоспособного возраста и младенческая смертность, недостаточная рождаемость.
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Throughout the all historical period the development of the Far East of Russia was carried out under the state patronage. The system of strategic principles allowing the region to provide steady and expanded reproduction was implemented, successfully to resist to expansion of the adjacent states. Leading idea was the population rooting, creation of the conditions for comfortable activity on the eastern frontiers of the country [10]. However the last decades were characterized by considerable reduction of population as a result of demographic and migratory processes, deformation of the age structure and the deterioration of health of the population [1, 2, 7].
Geopolitical and economic importance of the Far-Eastern region at the present stage of development of the country is reflected in the State program of the Russian Federation "Social and economic development of the Far East and the Baikal region till 2025". Realization of the main directions of the program demands the considerable number of manpower.

The demographic policy of the Russian Federation at the present stage is directed on: death rate reduction, birth rate growth, an increase in life expectancy of the population, preservation and promotion of the health of citizens, improvement on this basis of demographic situation in the country [6].

The article’s purpose is the consideration of dynamics of medico-demographic processes and an identification of risks concerning the formation of labor resources in the Far-Eastern federal district (further – the FEFD).

The population of able-bodied age of FEFD became an object of analysis. The subject domain – disclosure of dynamics of the indicators of total number of the population, population at the able-bodied age, indicators of the birth rate, the general mortality and its structure, and also the indicators of infantile mortality and mortality of persons at the able-bodied age, providing of the population with health care resources.

The analysis of medico-demographic indicators of FEFD during 2000 – 2012 and providing of the population with the resources of health care was carried out according to the Federal State Statistics Service [3 – 5, 9].  Statistical data processing was made according to the standard methods of statistical analysis. 

According to the population census (2010) and the data of current assessment [3 – 5], the population of FEFD for the analyzed period was reduced by 8,5%, i.e. from 6832 thousand to 6252 thousand people (tab. 1).
Table 1
Population of FEFD (to the end of the year; thousand people)
	The federal district/territorial subject of the Russian Federation in FEFD
	2000
	2005
	2010
	2011
	2012
	Rate of gain/decrease (-), in comparison with 2000 (%)

	RF
	146304
	143236
	142865
	143056
	143347
	-2,0

	FEFD
	6832
	6460
	6285
	6266
	6252
	- 8,5

	Republic of Sakha (Yakutia)
	958
	954
	958
	956
	956
	-0,2

	Kamchatka territory
	367
	337
	322
	320
	320
	-12,8

	Primorsk territory
	2120
	2007
	1953
	1951
	1947
	-8,2

	Khabarovsk territory
	1460
	1376
	1343
	1342
	1342
	-8,1

	Amur region
	923
	861
	829
	821
	817
	-11,5

	Magadan region
	194
	170
	156
	155
	152
	-21,6

	Sakhalin region
	560
	521
	497
	495
	494
	-11,8

	Jewish autonomous region
	193
	182
	176
	175
	173
	-10,4

	Chukotka autonomous area
	57
	52
	51
	51
	51
	-10,5


The population reduction in the Far East considerably advanced the rate of decline in population in the Russian Federation.  The fastest rates loss of the population happened in the Magadan region (-21,6%), Kamchatka territory (-12,8%), the Sakhalin and Amur areas (-11,8 and-11,5%, respectively).  To a lesser extent these processes affected the inhabitants of Chukotka autonomous area (-10,5%) and the Jewish autonomous region (further – JAR) (-10,4%), Primorsk (-8,2%) and the Khabarovsk territories (-8,1%).  There was a tendency to population reduction in the Republic of Sakha (Yakutia) (-0,2%).  The share of able-bodied population was reduced from 64% to 61,9% in the general structure of the population.  The number of economically active population was reduced from 3628 thousand people to 3427 thousand people.  Thus, the need in personnel grew more than by 4 times (from 25,4 thousand people to 112,1 thousand people) [9]. 

Thus, within the first decade of the XXI century considerable deficiency of manpower in the region that is caused as the migratory outflow of economically active population out of the district, and due to the deterioration of demographic situation was created.  Strategic planning of development of the production and industrial complex in the Far East provides the growth of requirement for manpower. 

Now more than a half of population (52,6%) lives in the southern regions of FEFD (Primorsk and Khabarovsk territories) where the climatic conditions are less severe, the social sphere is rather developed. Along with it 31,6% of the population live in the region of the Far North. The most part of the Far-Easterners is concentrated in the cities (75,1%), 24,9% – in rural areas. In the number of the subjects of FEFD the share of country people is even higher: The Republic of Sakha (Yakutia) – 35,9%, the Amur region – 33,3%, JAR – 32,4%, Chukotka autonomous area – 35,2%.
Available regional features, such as:  low population density; considerable distances between the settlements; badly developed transport communication; the state of health of the citizens caused by the influence of a number of factors; and also the prospects of economic development of the region, – have to be considered at the organization of rendering medical care at the present stage. 

For the years of implementation of the priority national Project “Health”, modernization of the health system certain positive results in the field of demographic policy is reached. The birth rate level in the Far East grew by 1,5 times: from 9,7‰ (in 2000) to 14,1 ‰ (in 2012), exceeding the birth rate indicator in the Russian Federation (tab. 2). The highest level of birth rate in 2012 was in the Republic of Sakha (Yakutia) – 17,8 ‰. However the birth rate in Primorsk (12,6‰) and Khabarovsk territories (13,8 ‰), Amur (14,3‰) and Magadan (12,6‰) areas, JAR (14,1‰) was insufficient even for simple reproduction of the population.
The essential contribution to the demographic processes is made by mortality of the population. The general mortality rate in FEFD for the analyzed period underwent the certain fluctuations: the highest death rate was noted in 2005 (15,3‰) due to the mortality of population in JAR (17,9‰), Sakhalin (17,4‰) and Amur (16,9‰) areas, Primorsk (16,2‰) and Khabarovsk (16,3‰) territories. In the next years the mortality decrease was observed. In 2012 the death rate, in comparison with 2005, was reduced by 14,4%, advancing occurring processes in the Russian Federation. Despite it, the mortality of population in Primorsk (13,3‰) and Khabarovsk (13,3‰) territories, the Amur region (14,7‰) and JAR (15,2‰) continued to remain above the average values on the district (tab. 2).
Table 2
Dynamics of the general coefficient of birth rate and mortality in FEFD
	
	General coefficient of the birth rate
	General mortality rate

	Federal district /the territorial subject of the Russian Federation in FEFD
	2000
	2012
	2000
	2012

	RF
	8,3
	13,3
	15,3
	13,3

	FEFD
	9,7
	14,1
	13,2
	13,1

	Republic of Sakha (Yakutia)
	13,7
	17,8
	9,7
	9,3

	Kamchatka territory
	9,3
	13,1
	11,0
	11,6

	Primorsk territory
	8,6
	12,6
	13,9
	13,7

	Khabarovsk territory
	8,5
	13,8
	14,1
	13,6

	Amur region
	10,2
	14,3
	14,6
	14,7

	Magadan region
	9,7
	12,6
	11,8
	12,7

	Sakhalin region
	9,2
	12,7
	13,4
	11,8

	Jewish autonomous region
	9,7
	14,1
	14,5
	15,2

	Chukotka autonomous area
	11,5
	14,0
	9,6
	11,4


The main reason for death of the population of FEFD, as well as a whole in the Russian Federation, were diseases of the system of blood circulation (53,0% and 55,4%, respectively). Specific weight of new growths as the causes of death had no essential distinctions (FEFD – 14,9%, the Russian Federation – 15,2%) whereas the share of external reasons (14,1%) in the structure of death of the population was much higher than an indicator of the Russian Federation (10,2%). Infectious and parasitic diseases mortality rate of the population – 2,3% (the Russian Federation – 1,6%), including from tuberculosis – 1,7% (the Russian Federation – 0,9%); diseases of digestive organs – 5,6% (the Russian Federation – 4,6%), exceeded the corresponding indicators in the Russian Federation. The structure of mortality of the population in the subjects of FEFD had no significant distinctions.

The disturbing situation developed during the whole time in the relation of infantile mortality. In spite of the fact that its level in the subjects of FEFD district for the analyzed period decreased by 1,7 times (with 18,6 to 10,9 on 1000, been born live), infantile mortality in the Far East exceeded the Russian indicators (8,4‰) for 20% – 25%. High rates of infantile mortality were noted in 7 subjects of FEFD: To the Republic of Sakha (Yakutia) (9,6‰), Kamchatka (11,3‰), Khabarovsk (11,5‰) and Primorsk (10,4‰) territories, Amur region (13,8‰), JAR (15,1‰), Chukotka autonomous area (21,2‰). The best results are reached in Magadan (8,4‰) and Sakhalin (6,5‰) areas in which the infantile mortality was reduced by 1,9 – 2,3 times.
Thus, the dynamics of birth rate and infantile mortality determines the risk concerning the formation of enough own manpower in the long-term prospect.

The number of economically active population at the present stage and in the medium-term prospect depends on mortality of the population at able-bodied age.  In 2012 the indicator of mortality of able-bodied population was the highest in FEFD both among men, and among women (tab. 3). 

Table 3
Indicator of mortality of the population at the able-bodied age *

in the Federal districts of the Russian Federation in 2012
	Federal district /the territorial subject of the Russian Federation in FEFD
	On 1000 people of the population 

corresponding gender and age 

	
	men
	women

	Russian Federation
	8,9
	2,4

	Central federal district
	8,4
	2,2

	North-Western federal district
	9,0
	2,6

	Southern federal district
	7,9
	2,1

	North-Caucasus federal district
	4,9
	1,3

	Volga federal district
	9,6
	2,5

	Ural federal district
	9,1
	2,6

	Siberian federal district
	10,4
	3,1

	Far-Eastern federal district
	10,8
	3,3


* Men of 16 – 59 years, women of 16 – 54 years.
Essential decrease in mortality among the persons of the able-bodied age happened during implementation of the priority National project “Health” and the health care modernization. Mortality of the men of the able-bodied age in the Far-Eastern region in 2012 decreased by 23,4% (the Russian Federation – for 29,4%), in comparison with 2004, women – for 23,3% (the Russian Federation – for 27,3%). Decrease in mortality in the subjects of FEFD happened by various rates. Considerable decrease in the men’s mortality of able-bodied age happened in Khabarovsk (for 29,3%) and Primorsk (for 26,1%) territories, Amur (for 25,0%) and Sakhalin areas (for 21,4%), JAR (for 20,9%). Rate of decrease in a death rate among the women of able-bodied age fluctuated from 9,8% in JAR to 28,3% in the Sakhalin region. Only in Chukotka autonomous area the mortality among the men of able-bodied age decreased slightly (by 4,8%), and among the women, on the contrary, growth of an indicator by 10% is noted. The analysis of mortality of the population of able-bodied age reflects the trouble in the questions of health protection of the able-bodied population which makes the basis of manpower of the region.
Due to the revealed essential distinctions at the rates of decrease in mortality of the population of able-bodied age between the subjects of FEFD the analysis of security of the population by the resources of health care and their comparative evaluation with the indicators in the Russian Federation is made. Providing of the population with beds of the round-the-clock stay in hospitals, the out-patient and polyclinic help, medical stuff and the average medical personnel exceeded the indicators of the Russian Federation (tab. 4). 

Table 4 

Providing the population with the health care resources in FEFD in 2012 (on 10 thousand people of the population)
	The federal district/territorial subject of the Russian Federation in FEFD
	Number of the round-the-clock beds
	Number of visits per shift of the out-patient and polyclinic organizations
	Number of doctors
	Number of the average medical personnel

	RF
	92,9
	263,7
	49,1
	106,1

	FEFD
	112,5
	275,7
	56,2
	113,3

	Republic of Sakha (Yakutia)
	112,9
	279,2
	55,9
	137,4

	Kamchatka territory
	128,7
	275,7
	53,0
	130,0

	Primorsk territory
	107,4
	236,7
	55,1
	86,7

	Khabarovsk territory
	102,1
	290,1
	59,8
	107,7

	Amurregion
	112,0
	318,2
	60,4
	126,4

	Magadan region
	134,4
	411,8
	56,6
	151,0

	Sakhalin region
	135,5
	258,5
	51,2
	134,6

	Jewish autonomous region
	126,7
	247,5
	36,3
	122,9

	Chukotka autonomous area
	141,8
	497,6
	73,1
	152,4


In the subjects of FEFD it isn't revealed significant distinctions in providing of the population with the health care resources (except for some indicators). So, security of the population with doctors in JAR was much lower (36,3 on 10 thousand people of the population), and in the Chukotka autonomous area – is much higher (73,1 on 10 thousand people of the population), than as a whole on the district (49,1 on 10 thousand people of the population). It wasn't succeeded to reveal the dependence between the providing of population with the resources of health care and the rate of decrease in mortality of the population of able-bodied age. It allows assume that in various regions and areas of the Far-Eastern region there were certain features in the organization of medical care to the able-bodied population.
Medical care to the population of the region was carried out as by the state (municipal, federal) healthcare institutions, and by the healthcare institutions of the other departmental accessory. In 6 subjects of FEFD (Khabarovsk and Primorsk territories, the Amur and Sakhalin areas, JAR, the Republic of Sakha (Yakutia)) during 2005 - 2012 20 non-state healthcare institutions (further – NUZ) of JSC “RZhD” which were integrated into the regional health system functioned and are presented by the stationary and out-patient and polyclinic establishments.  In their work they used the modern forms of rendering medical care, including mobile (the mobile Consulting and diagnostic center "Therapist Matvey Mudrov") and tele-medical technologies. 

Among the main objectives of NUZ JSC “RZhD” – the organization of medical care to the employees of the railway enterprises, and also the members of their families, pensioners of the branch and the population living in the area of service, on the basis of ensuring the availability of primary medical and sanitary help for the purpose of the early identification, prevention and treatment of the diseases. We revealed the direct correlation dependence of average force (Pxy = 0,62) between the number of NUZ JSC “RZhD” located in the territory of the subject of FEFD, and the rates of decrease in the men’s mortality of able-bodied age. It testifies that the features of organization of medical care in NUZ JSC “RZhD” allow keep and improve the health of the working population and more effectively to use the health system resources.
Integrated indicator of the state of health and the impact of the complex of medico-social factors is the indicator of the expected life expectancy.  The lowest indicator of expected life expectancy in FEFD was in 2005 (62,24 years), for the men it made 56,16 years, for the women – 69,44 years (the Russian Federation:  for the men – 58,87 years, the women – 72,39 years).  The adverse situation developed in Chukotka autonomous area where the expected life expectancy was the lowest – 58,09 years (for men – 54,06 years, women – 63,06 years), and also in JAR – 59,34 years (for men – 53,94 years, women – 65,86 years). Since 2005 the indicator growth began.  According to the Rosstat forecasts, by 2015 the expected life expectancy of the population of FEFD will make 67,9 years, and it remains below an indicator of the Russian Federation (70,6 years). 

By 2030 the further reduction of the number of population in the all subjects of FEFD is predicted. The population of able-bodied age will be reduced by 17,5% – with 3801,4 to 3136,9 thousand people. The most significant losses of able-bodied population (fig. 1) are expected in the Magadan region (-38%), Chukotka autonomous area (-27,9%), Amur (-24,2%) and Sakhalin regions (-24,1%) that can be caused both by the demographic processes, and the migratory outflow of population. The considerable part of working population lives in conditions of the northern territories temporarily and is focused on moving to the central and western regions of the country. The forecast of reduction of the able-bodied population in the Amur region demands the carrying out the separate analysis of the reasons for taking measures to the population fixing, preservation of its health, decrease in mortality and increase in the birth rate.
Thus, in the Far East of Russia in the conditions of already created deficiency of manpower the risk of further reduction of the population of able-bodied age due to its high mortality, and also because of the sharp decrease in the number of citizens who will enter the able-bodied period after 2014 increases. 

The available resources of health care don't allow provide sufficiently preservation and promotion of health of the population of able-bodied age, to reduce the infantile mortality. The quality of health of the able-bodied population determines economic risks by the implementation of investments into the system of national economy of the region. Preservation of health of the economically active population of FEFD, the timely identification, the prevention and treatment of various groups of diseases, including the professional and the professionally caused, – all this is the necessary condition of development of the branch economy, and also the effective solution of the whole complex of the major national tasks.
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Fig.1. The forecast of dynamics of the number of population at the able-bodied age in the subjects of the Far- Eastern federal district during 2014 – 2030 (%)
The created regional features demand the improvement of available, and also the developments and deployments of the modern forms of medical care organization to the population of the Far East taking into account the age and sexual structure, an incidence and mortality. 

For the health preservation of the working population an increase of the availability of preventive and primary medical and sanitary help on the enterprises is required, the improvement of working conditions, application of the recovery technologies and medical rehabilitation. An increase of efficiency of the use of available resources of the health care and the achievement of target indicators of health of the population can be reached on the basis of interdepartmental interaction.
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