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A system of activities aimed at managing health risks caused by environmental factors has been created and success-
fully implemented in Sverdlovsk region. The system covers risks detected as per social-hygienic monitoring results. Priority 
tasks and measures that should allow risk management experts to provide sanitary-epidemiologic safety and to manage 
health risks are annually substantiated basing on systemic analysis and risk assessment. 

Health risk management system in municipal entities is a key component in a unified regional system for providing 
sanitary-epidemiologic welfare and protecting population health taking into account peculiarities related to a sanitary-
epidemiologic situation in a specific municipal entity. Such risk management systems should be created and developed bas-
ing on unified goals, tasks, and parameters for assessing activities performed by all the participants in risk management 
processes as well as on applying a unified information and analytical database containing social and hygienic monitoring 
data as such a database can ensure appropriate management of risks and threats to population health. The paper dwells on 
methodical approaches, basic results, and scientific and practical experience in medium-term planning and assessing effi-
ciency of activities performed to manage population health risks in an industrially developed city in Sverdlovsk region. The 
authors also give recommendations and set tasks which are to be solved in order to create and develop municipal systems for 
managing population health risks. 

Key words: population health risk management, municipal entity, planning, efficiency assessment, epidemiologic wel-
fare, social-hygienic monitoring, health protection, Sverdlovsk region. 
 

 
Population health risk management is a 

multi-level system that comprises various risk 
management subjects such as regional and 
municipal authorities, economic entities, state 
surveillance and municipal control bodies, and 
population; risk management techniques such 

as risk prevention, decrease, compensation, 
risk communication and informing about risks; 
risk management objects such as risk factors, 
territories, surveillance objects, and population 
groups. Its functioning is aimed at achieving 
socially significant results, namely, providing 
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sanitary-epidemiologic welfare and protecting 
population health.   

Health risk management system in a mu-
nicipal entity is a key component in a unified 
regional system for providing sanitary-epide-
miologic welfare and protecting population 
health in RF regions. Its goal is to solve priority 
problems in a region taking into account a spe-
cific sanitary-epidemiologic situation in a mu-
nicipal entity. Such a system should be created 
basing on unified goals, tasks, and parameters 
for assessing efficiency of activities for all risk 
management subjects as well as on applying a 
unified information and analytical database 
containing social and hygienic monitoring data 
collected in a specific RF region. Social and 
hygienic monitoring is to provide adequate and 
timely management of risks and threads for 
population health.  

Urgency to create and develop health risk 
management systems in municipal entities is 
determined by a necessity to create and apply 
approaches, methods, and technologies that 
allow solving two interrelated tasks [1]: 

– to optimize budgetary and program-
targeted middle-term planning of activities per-
formed by local authorities in a municipal entity 
and aimed at providing sanitary-epidemiologic 
welfare of population;  

– to predict economic efficiency and pro-
ductivity of activities performed by local au-
thorities in a municipal entity and aimed at 
achieving key medical and demographic pa-
rameters that are socially significant for mu-
nicipal entity development (increase in life ex-
pectancy, natural population growth, decrease 
in overall mortality and mortality among em-
ployable population, decrease in  overall mor-
bidity and morbidity among children). 

There was a scientific and practical work 
performed in 2015–2017 by Yekaterinburg 
Medical Scientific Center for Prevention and 
Health Protection for Workers Employed at 
Industrial Enterprises together with Rospot-
rebnadzor’s Regional Office in Sverdlovsk re-

gion and Sverdlovsk Regional Center for Hy-
giene and Epidemiology. The work dwelled on 
creating and testing above-mentioned meth-
odological approaches; it had been requested 
by municipal authorities of an industrially de-
veloped city in Sverdlovsk region in order to 
help them improve demographic, ecological, 
and sanitary-epidemiologic situation in it.  

Also we applied results of some other re-
search that mostly focused on testing and im-
plementing health risk assessment and man-
agement methodology (including issues related 
to risk assessment, management, and commu-
nication as well as monitoring and control) and 
research in human social biology accom-
plished under supervision and with participat-
ing of RAS Academician B.T. Velichkovskiy.  

Data and methods. Techniques applied 
for planning and analyzing health risk man-
agement activities performed by local au-
thorities in a municipal entity are based on 
multi-criteria assessment that usually com-
prises a set of parameters describing sanitary-
epidemiologic welfare and population health. 
We applied unified scenario-based ap-
proaches to planning and economic tools for 
assessing efficiency and productivity of 
health risk management activities based on 
«cost – effectiveness» and «costs – benefits» 
techniques recommended by MG 5.1.0030-11 
«Methodical guidelines on economic evalua-
tion and substantiation of decisions on health 
risk management under exposure to environ-
mental factors»1. 

Health risk management activities aimed 
at providing sanitary-epidemiologic welfare 
and improving medical and demographic 
situation in a municipal entity were analyzed, 
assessed, substantiated, predicated and planned 
for a middle term within social and hygienic 
monitoring performed in a specific RF region. 

An algorithm for middle-term planning of 
health risk management activities in a munici-
pal entity is given in Figure 1. Its performance 
comprises interrelated stages. 

__________________________ 
 
1 MG 5.1.0030-11. Methodical guidelines on economic evaluation and substantiation of decisions on health risk manage-

ment under exposure to environmental factors [web-source] // KODEKS: an electronic fund of legal and reference documenta-
tion. – URL: http://docs.cntd.ru/document/1200088393 (date of visit January 03, 2019). 



Methodical approaches to medium-term planning and assessing health risk management efficiency…     

ISSN (Print) 2308-1155    ISSN (Online) 2308-1163    ISSN (Eng-online) 2542-2308 23

 
Figure 1. An algorithm for middle-term planning and assessing efficiency of health 

 risk management activities in a municipal entity

Stage 1 involves analyzing medical-demo-
graphic situation, sanitary-epidemiologic wel-
fare and performed health risk management ac-
tivities in a municipal entity. 

An information and analytical database 
that is applied to assess sanitary-epidemiologic 
welfare in a municipal entity is based on re-
gional information social-hygienic monitoring 

funds, annual reports “On sanitary-epidemio-
logic welfare of the population in a specific RF 
region”, reports (or information bulletins) “On 
sanitary-epidemiologic welfare of the popula-
tion in a municipal entity” or sanitary-epide-
miologic profiles created for specific munici-
pal entities over a recommended period not 
shorter than five years [2]. The research that 
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we consider here focused on analyzing sani-
tary-epidemiologic situation and its influence 
on basic medical-demographic parameters (life 
expectancy, mortality, morbidity, and natural 
population growth) performed with data col-
lected in 2004-2014. That analysis included 
medical-demographic parameters (19 overall, 
including mortality and morbidity); 27 socio-
economic parameters; 29 sanitary-hygienic 
parameters; 6 socially significant parameters 
that allowed assessing whether health risk 
management activities were efficient. 

Analysis of medical-demographic situa-
tion and sanitary-epidemiologic welfare re-
vealed priority issues related to providing sani-
tary-epidemiologic welfare that were common 
for all municipal entities in any RF region as 
well as some issues that were specific for that 
particular municipal entity. 

Efficiency of health risk management ac-
tivities has been assessed in Sverdlovsk region 
since 2008 as per basic socially significant pa-
rameters (mortality, morbidity, natural popula-
tion growth, and life expectancy) [1]; assessment 
results provided some additional data for analyz-
ing and assessing situation in the chosen munici-
pal entity. Analysis revealed existing problems 
related to functioning and development of health 
risk management system in the municipal entity; 
it also allowed comparative assessment of its 
efficiency against systems existing in other simi-
lar municipal entities in the given RF region.  

Results obtained at Stage 1 in the middle-
term planning algorithm give grounds for as-
sessing influence exerted by environmental fac-
tors on medical and demographic parameters 
(mortality and morbidity) in a municipal entity. 

Stage 2 involved assessing influence ex-
erted by socioeconomic and sanitary-hygienic 
factors on medical and demographic parameters 
(mortality and morbidity) in a municipal entity. 

 At stage 2 in middle-term planning algo-
rithm we analyzed dynamics of population  
mortality (overall one and among employable 

population) and morbidity (among overall 
population and among children), what causes 
led to mortality and morbidity cases, as well as 
dynamics and causes for annual growth (de-
crease) in these parameters over a period not 
shorter than 10 years [3]. We also analyzed 
dynamics of parameters that described socio-
economic factors (social welfare, social ten-
sion, and economic and industrial develop-
ment) and changes in annual growth (decrease) 
in parameters of socioeconomic development 
in a municipal entity over e period of time not 
shorter than five years. 

We analyzed changes (annual growth or 
decrease) in parameters related to sanitary-
hygienic factors (ambient air quality, soil and 
drinking water quality, quality and safety of 
food products, learning and educational condi-
tions for children, working conditions, inci-
dence with infectious and parasitic diseases, 
injuries and intoxications); also, as deep as it 
was possible, we analyzed lifestyle parameters 
(smoking, alcohol intake, drug addiction, 
physical activities, etc.) [4].  

We assessed impacts exerted on mortality 
and morbidity by a set of socioeconomic and 
sanitary-hygienic factors mostly with health 
risk assessment methodology and human social 
biology techniques2 [5–8]. We also applied sta-
tistic and mathematical techniques for assessing 
health risks, expert evaluations and other tech-
niques recommended by the RF State Standard 
GOST R ISO/MEK 31010-2011 «Risk man-
agement. Risk assessment techniques»3.  

So, we assessed impacts exerted by socio-
economic and sanitary-hygienic factors on 
medical and demographic parameters (mortal-
ity and morbidity) in a municipal entity and it 
allowed substantiating and creating statistic 
and (or) other quantitative or semi-quantitative 
models for assessing such impacts with a pos-
sibility to predict them depending on changes 
in parameters related to socioeconomic and 
sanitary-hygienic environmental factors [1].  

__________________________ 
 
2 G 2.1.10.1920-04. Guidelines on assessment of population health risk under exposure to chemicals which pollute environment 

[Web-source] // KODEKS: an electronic fund of legal and reference documentation. – URL: http://docs.cntd.ru/document/1200037399 
(date of visit January 04, 2019). 

3 GOST R. ISO/MEK 31010-2011. Risk management, Risk assessment techniques [Web-source] // KODEKS: an electronic fund 
of legal and reference documentation. – URL: http://docs.cntd.ru/document/gost-r-iso-mek-31010-2011 (date of visit January 04, 2019). 



Methodical approaches to medium-term planning and assessing health risk management efficiency…     

ISSN (Print) 2308-1155    ISSN (Online) 2308-1163    ISSN (Eng-online) 2542-2308 25

Stage 3 involved predicting effects that 
could be produced by socioeconomic and sani-
tary-hygienic factors on mortality and morbid-
ity under different health risk management 
scenarios in a municipal entity. 

When predicting impacts exerted by envi-
ronmental factors on population health, we 
created several scenarios for managing popula-
tion health risks. Basically, we considered an 
optimistic, realistic, and a pessimistic scenario. 
A specific health risk management scenario is 
a set of activities aimed at solving priority is-
sues related to medical and demographic situa-
tion and sanitary-epidemiologic welfare in a 
municipal entity; these activities are coordi-
nated as per their place, time, funding, as well 
as personnel, organizational, and regulatory-
methodical provision necessary for their im-
plementation [9]. A middle-term health risk 
management scenario should be implemented 
over a period of time not shorter than 5 years. 

Middle-term prediction of impacts exerted 
by socioeconomic factors on mortality and 
morbidity among population took into account 
both data on predicted socioeconomic devel-
opment of a specific municipal entity as per all 
the parameters that described social welfare, 
social tension, and economic and industrial 
development, and the same data on a region as 
a whole where that municipal entity was lo-
cated. When creating health risk management 
scenarios depending on changes in socioeco-
nomic factors, we applied results and opportu-
nities granted by cyclic economic development 
models; in particular, we applied Kitchin and 
Juglar cycles for middle-term planning to cre-
ate an optimistic, realistic, and pessimistic 
scenario  [10]. 

Middle-term prediction of impacts exerted 
by sanitary-hygienic factors on mortality and 
morbidity among population took into account 
predicted changes in ambient air quality, soils 
and drinking water quality, learning and  edu-
cational conditions for children, working con-
ditions, incidence with infectious and parasitic 
diseases, injuries and intoxications, as well as 
overall development of health risk manage-
ment system in a municipal entity [2]. When 
creating an optimistic, realistic, and pessimis-

tic health risk management scenario depending 
on changes in sanitary-epidemiologic parame-
ters, we applied evaluations given by experts 
who dealt with providing sanitary-epidemio-
logic welfare, ecological safety and health pro-
tection as per Delphi method and risk indexes 
technique3. 

After Stage 3 in the middle-term planning 
algorithm had been completed, we predicted 
sanitary-epidemiologic welfare and population 
health (as per population mortality and mor-
bidity) depending on combined effects pro-
duced by socioeconomic and sanitary-hygienic 
factors as well as factors related to lifestyle. 

Stage 4 involved creating a middle-term 
program for providing sanitary-epidemiologic 
welfare and health risk management in a mu-
nicipal entity. 

When creating the above-mentioned pro-
gram, we considered all three variants based 
on an optimistic, realistic, and pessimistic 
health risk management scenario. To substan-
tiate and correctly choose a program for pro-
viding sanitary-epidemiologic welfare and 
health risk management, we determined con-
trol parameters for assessing program imple-
mentation. We also outlined what target so-
cially significant results could be applied to 
assess an expected effect which was a decrease 
in impacts exerted by socioeconomic and sani-
tary-hygienic factors on health as well as im-
proved medical and demographic situation in a 
middle-term period of time as per all the prior-
ity problems revealed at Stages 1 and 2 in the 
algorithm for middle-term planning of activi-
ties aimed at managing health risks in a mu-
nicipal entity [11].  

A middle-term program aimed at provid-
ing sanitary-epidemiologic welfare and health 
risk management in a municipal entity was 
created for a period up to 2020. It outlined the 
following: 

– a sphere significant for providing sani-
tary-epidemiologic welfare in which a suggested 
activity was to be performed; 

– a task to be completed to provide solu-
tion to priority issues related to sanitary-
epidemiologic welfare which could be achieved 
with a suggested activity; 
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– an activity itself, necessary funding and 
its sources, terms and personnel responsible 
for its implementation; 

– control parameters and target results that 
can be applied to assess efficiency and produc-
tivity of an activity as well as people responsi-
ble for control over its implementation.  

We substantiated a choice on a variant of 
middle-term program for approval and imple-
mentation by local authorities in a municipal 
entity and assessment how efficient its imple-
mentation was for an intermediate period up to 
2020 in conformity with MG 5.1.0030-111. 
We performed basic evaluations that described 
«costs – efficiency» and «costs – benefits» re-
lations for various program scenarios. We also 
estimated minimal funds necessary for achiev-
ing target socially significant results via pre-
dicting prevented economic losses related to 
population health (decrease in losses of gross 
regional product). 

Results. We analyzed effects produced by 
sanitary-hygienic situation on medical and 
demographic parameters in an industrially de-
veloped city within human social biology, in 
particular, taking into account considerable 
influence exerted by socio-economic factors 
(first of all, purchasing capacity and material 

motivation to work) on sanitary-hygienic fac-
tors and, accordingly, their cumulative effects 
produced on population health directly or via 
impacts exerted by sanitary-hygienic factors4 .  

Over 2010–2014 first there was a stagna-
tion and then a drastic deterioration of primary 
medical and demographic parameters both in 
Sverdlovsk region and, to a much greater ex-
tent, in the examined industrially developed 
city. Thus, population mortality among overall 
population reached 15.1 cases per 1,000 peo-
ple in the city while in Sverdlovsk region it 
amounted to 14.0 cases (Figure 2). Mortality 
grew by more than 13.5% since 2012 in the 
city and it was considerably higher the same 
parameter in Sverdlovsk region as a whole 
(almost 2 times higher). 

Mortality among employable population 
grew by 14% and reached 6.5 cases per 1,000 
people while the same parameter amounted to 
6.3 cases in Sverdlovsk region as a whole 
(Figure 3).  

There was a drastic deterioration in natural 
population growth. Population continued to grow 
in Sverdlovsk region (natural population growth 
stabilized at 0.5 per 1,000 people), but natural 
population loss continued to increase in the indus-
trially developed city in Sverdlovsk region. 

 
Figure 2. Dynamics of overall mortality in the city in Sverdlovsk region  

ad Sverdlovsk region as a whole (per 1,000 people) in 2004–2014  

__________________________ 
 
4 V.B. Gurvich. Systemic approach to managing ecologically induced health risks on an example of aluminum-production 

enterprises: Doctor of medical sciences dissertation. – Saint Petersburg, 2008. – 345 p. 
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Figure 3. Dynamics of mortality among employable population in the city 

 in Sverdlovsk region ad Sverdlovsk region as a whole (per 1,000 people) in 2004–2014 

T a b l e  1  
Efficiency of health risk management activities in municipal entities located in Sverdlovsk 

region: comparative assessment, 2004–2014 
No. Municipal entity Overall multi-criteria score Rank place 
1 Municipal entity No. 1 14 6 
2 Municipal entity No. 2 23 4 
3 Municipal entity No. 3 30 3 
4 Municipal entity No. 4 22 5 
5 Municipal entity No. 5 33 1 
6 Municipal entity No. 6 31 2 

 
Natural population loss amounted to  

–1.8 per 1,000 people in 2014 while it was 0.0 
per 1,000 in 20125. 

We comparatively assessed efficiency of 
health risk management activities in six mu-
nicipal entities in Sverdlovsk region; the re-
sults are given in the Table where the exam-
ined industrial city is given as Municipal entity 
No. 1, other five entities being quite compara-
ble to it. The higher total score as per multi-
criteria assessment scale is the more efficient 
and productive is a health risk management 
system in a municipal entity. 

Therefore, Municipal entity No. 1 has 
greater population loss and population mortal-

ity, both overall and among employable popula-
tion, than in Sverdlovsk region in general and 
there is practically no trend for any improve-
ment in these medical and demographic pa-
rameters. The system for managing sanitary-
epidemiologic welfare and health risks that ex-
ists there can only be considered unsatisfactory 
and inefficient. This municipal entity takes the 
6th rank place as per economic efficiency of 
health risk management activities among 6 mu-
nicipal entities in Sverdlovsk region that are 
comparable in terms of population number, 
their economic and industrial development6. 

We applied Spearman correlation coef-
ficients to assess impacts exerted by integral

__________________________ 
 
5 Human social biology. Experience in practical application: Methodical manual / B.T. Velichkovskiy, V.B. Gurvich, S.V, 

Yarushin, O.L. Malykh, Е.А. Kuz’mina, Т.М. Tsepilova, I.I. Oranskaya. – Yekaterinburg: Yekaterinburg Medical Scientific 
Center for Prevention and Health Protection for Workers Employed at Industrial Enterprises, 2017. – 81 p. 

6 The Concept for long-term social and economic development of the Russian Federation up to 2020 / Approved by the 
RF Government Order  No. 1662-r Issued on November 17, 2008 [web-source] // KonsultantPlus. – URL: http://www.consul-
tant.ru/document/cons_doc_LAW_82134/28c7f9e359e8af09d7244d8033c66928fa27e527/ (date of visit January 4, 2019). 
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T a b l e  2  
Pair Spearman correlation coefficients for socioeconomic and sanitary-hygienic factors and 

medical and demographic parameters in industrially developed city, 2004–2014  

Parameters Years Spearman correlation  
coefficient p-value 

Overall population mortality 
An integral parameter for socioeconomic factors 11 0.76 0.007 
An integral parameter for sanitary-hygienic factors 11 0.85 0.001 

Overall population morbidity 
An integral parameter for socioeconomic factors 11 0.77 0.005 
An integral parameter for sanitary-hygienic factors 11 0.89 0.000 

Employable population mortality 
An integral parameter for socioeconomic factors 11 0.75 0.008 
An integral parameter for sanitary-hygienic factors 11 0.73 0.011 

Morbidity among children 
An integral parameter for socioeconomic factors 11 0.94 0.000 
An integral parameter for sanitary-hygienic factors 11 0.90 0.000 

 
socioeconomic and sanitary-hygienic parameters 
on population health in the examined city over 
2004-2014; the results are given in Table 2. 

All the obtained data are statistically sig-
nificant and indicate there is significant influ-
ence exerted both by socioeconomic factors 
(Spearman correlation coefficient varies from 
0.75 to 0.94) and by sanitary-hygienic factors7 
(Spearman correlation coefficient varies from 
0.73 to 0.90) on primary medical and demo-
graphic parameters (overall population mortal-
ity, employable population mortality, overall 
population morbidity and morbidity among 
children). We applied created one-factor and 
multi-factor statistical models (based on inte-
gral parameters that described socioeconomic 
and sanitary-hygienic situation) to predict effi-
ciency and productivity of planned scenario 
activities included into a program aimed at 
improving medical and demographic and sani-
tary-epidemiologic situation in the industrially 
developed city in Sverdlovsk region for e pe-
riod up to 2020, together with experts evalua-
tions as per Delphi method.  

Data and information included into the 
analysis as well as prediction techniques were 
oriented at a period from 2015 to 2020. We 
performed our assessment as per an optimistic, 

realistic, and pessimistic health risk manage-
ment scenario. When creating health risk man-
agement scenarios, we took socioeconomic 
development parameters in the industrially de-
veloped city in Sverdlovsk region as our basic 
ones; the parameters were assessed taking into 
account cyclic economic development models 
for Sverdlovsk region for a middle-term pe-
riod. We applied Kitchin and Juglar cycles to 
create all three scenarios for socioeconomic 
development of a municipal entity. Socioeco-
nomic factors that influenced health were 
ranked as per their impacts; we detected the 
following priority ones (in a descending or-
der): social tension, quality and availability of 
medical aid, economic development, and so-
cial improvement [12]. 

We determined priority tasks that had to be 
solved in order to provide sanitary-epidemio-
logic welfare taking into account evaluations 
given by experts in Sverdlovsk region as per 
Delphi method and risk indexes technique. 

We quantitatively assessed how signifi-
cant those priorities were as well as suggested 
health risk management scenarios and it al-
lowed us to predict population health losses 
prevented due to their implementation and, 
accordingly, recommended funding necessary  

__________________________ 
 
7 On sanitary and epidemiologic welfare of the population in the Russian Federation in 2017: State Report. – М.: Fed-

eral Service for Surveillance over Consumer Rights Protection and Human Well-being, 2018. – 268 p. 
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Figure 4. Funding provided for the Complex program for health risk management 

 in the industrially developed city in Sverdlovsk region, predicted and actual funding, 2016  

for it [13, 14]. These evaluations and predic-
tion taken into account, we calculated ex-
pected socially significant results obtained 
due to implementation of the Complex health 
risk management program in 2018 (intermediate 
results assessment) and in 2020 (ultimate results 
assessment) as per three considered scenarios, 
optimistic, realistic, and pessimistic one.  

Predictive estimate of necessary annual 
funding for the Complex program as per vari-
ous health risks management scenarios and ac-
tual funding spent in 2015 and 2016 are shown 
in Figure 4. 

We applied two economic criteria to assess 
different variants of the Complex program: 

1. Criterion 1 («necessity»). It was ap-
plied to evaluate necessary funding for a set of 
activities as per different health risks manage-
ment scenarios in a municipal entity (optimis-
tic, realistic, and pessimistic one); 

2. Criterion 2 («sufficiency»). We assessed 
structure of funds for a set of activities aimed at 
health risks management in a municipal entity 
as per priority tasks to be solved to provide 
sanitary epidemiologic welfare for population. 

A variant of the Complex program that 
was actually implemented corresponds to a 
pessimistic scenario of socioeconomic devel-
opment in the given industrially developed city 
in Sverdlovsk region. Planned funding varied 
from 4.3 billion rubles in 2016 to 4.0 billion 

rubles in 2020; actual funding reached 5.6 bil-
lion rubles. 

Figures 5 and 6 show actual socially sig-
nificant medical and demographic parameters 
(in 2015 and 2016); Figure 5 shows overall 
population mortality, Figure 6 shows mortality 
among employable population.  

Changes in these parameters are the most 
significant for an industrially developed city 
as they determine overall medical and demo-
graphic situation and sanitary-epidemiologic 
welfare of population in a municipal entity 
[15, 16]. 

Under an optimistic health risk manage-
ment scenario, overall population mortality 
can reach 11.6 cases per 1,000 people by 2020; 
under realistic one, 12.3 cases per 1,000 peo-
ple; under pessimistic one, 14.2 cases per 
1,000 people. But in 2016 actual mortality was 
equal to 14.9 cases per 1,000 people, and pos-
sible trends in changes in it are worse than 
pessimistic forecasts. 

The same unfavorable trend remains for 
mortality among employable population. Un-
der an optimistic health risk management sce-
nario, mortality among employable population 
can reach 4.1 cases per 1,000 people by 2020; 
under realistic one, 4.6 cases per 1,000 people; 
under pessimistic one, 6.2 cases per 1,000 peo-
ple. Actual mortality among employable popu-
lation amounted to 6.9 cases per 1,000 people. 
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Figure 5. Actual overall population mortality up to 2016 and expected one up to 2020 

 in an industrially developed city In Sverdlovsk region (per 1,000 people) 

 
Figure 6. Actual mortality among employable population up to 2016 and expected 

 one up to 2020 in an industrially developed city In Sverdlovsk region (per 1,000 people)

Any changes in mortality are rather inert 
(drastic ones are not possible) and it exerts its 
influence on en existing situation; another sig-
nificant effect is produced by chosen priorities 
in funds allocated to solve key issues related to 
providing sanitary-epidemiologic welfare 
[17–19]. Figure 7 shows that there are dis-
crepancies between recommended priorities 
based on predicted changes in impacts exerted 
by environmental factors on population health 

and priorities that were actually given financial 
support in 2015 and 2016. 

Risk indexes as per specific tasks were 
determined for all 9 priorities in providing 
sanitary-epidemiologic welfare; they are given 
in % and correspond to the following priorities 
(in a descending order): 

The 1st priority is poor quality of drinking 
water supply (risk index amounts to 32.4%, ac-
tual share of allocated funds amounts to 13.5%); 
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Figure 7. Priorities in providing sanitary-epidemiologic welfare recommended  

as per risk indexes and actual funds allocated for their implementation according  
to the Complex health risks management program  

The 2nd priority is high mortality among 
employable population (risk index amounts to 
21.8 %, actual share of allocated funds amounts 
to 14.0%); 

The 3rd and 4th priorities are low quality 
nutrition and high prevalence of injuries and 
intoxications (risk index amounts to 11.7%, ac-
tual share of allocated funds amounts to 9.1%);  

The 5th priority is ambient air and soil con-
tamination (risk index amounts to 7.0%, actual 
share of allocated funds amounts to 5.0%); 

The 6th priority are risk factors related to 
educational and learning conditions for chil-
dren and teenagers (risk index amounts to 
6.6%, actual share of allocated funds amounts 
to 12.1%); 

The 7th priority is infectious and parasitic 
diseases (risk index amounts to 5.0%, actual 
share of allocated funds amounts to 7.9%)  

The 8th priority is low efficiency of health 
risk management system (risk index amounts 
to 3.6 %, actual share of allocated funds 
amounts to 10.5%); 

The 9th priority is adverse effects pro-
duced by physical factors, first of all, noise 
(risk index amounts to 0.2%, actual share of 
allocated funds amounts to 8.1%). 

More significant priority tasks were given 
two times lower funds than they should have; 
on the contrary, less significant priorities were 
given more funds than actually required. Con-

siderable financial resources that are available 
are not allocated efficiently and target results 
therefore can’t be achieved.  

Taking all research results and performed 
assessments into account, we recommended 
adjusting the Complex health risk management 
program in the given municipal entity in order 
to make funds [20] allocated for solving prior-
ity tasks closer to their recommended volumes 
starting from 2018 and to make sure target so-
cially significant medical and demographic 
parameters  are achieved by 2020. 

Conclusions and recommendations. 
1. Methodical approaches, algorithm, and 

middle-term planning procedures for health 
risk management in a municipal entity can be 
applied in order to: 

– create and develop a health risk man-
agement system and techniques as support for 
making management decisions aimed at pro-
viding sanitary-epidemiologic welfare and 
health protection; 

– implement health risk management tech-
niques based on a systemic approach within 
activities aimed at providing sanitary-epidemio-
logic welfare and health protection taking into 
account effects produced by socioeconomic 
factors, sanitary-hygienic factors, as well as fac-
tors related to lifestyle; 

– test health risk management techniques 
and technologies oriented at risk tolerability 
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(acceptability) concept together with hygienic 
standards created for environmental factors; 

– plan and choose health risk management 
scenarios, a focus being shifted from technical 
requirements and possibilities related to social 
and economic potential to availability of re-
sources necessary to achieve tolerable (accept-
able) health risks in a middle-term period;  

– perform economic evaluation, substan-
tiate and select probable health risk manage-
ment scenarios aimed at providing sanitary-
epidemiologic welfare of the population 
within support systems for making manage-
rial decisions; 

– develop state social and hygienic moni-
toring basing on implementation of health risk 
management techniques and approaches in or-
der to obtain and analyze the most complete, 
timely, and reliable information necessary to 
assess influence exerted by environmental fac-
tors on population health; 

– make health risk management systems 
more efficient due to performing activities 
aimed at preventing, decreasing, and compen-
sating risks outcomes and to applying sce-
nario-based approach to their substantiation 
and implementation; 

– implement measures aimed at raising 
awareness about factors related to environ-
mental contamination that produce adverse 
effects on health and health risk management 
techniques, both among decisions-makers and 
population in general. 

2. There are certain basic uncertainties and 
assumptions that are characteristic for assessing 
and predicting effects produced by socioeco-
nomic and sanitary-hygienic factors on medical 
and demographic parameters; they should be 

taken into account when performing middle-
term planning of health risk management activi-
ties and providing sanitary-epidemiologic wel-
fare of the population. They are: 

– whether data on population health (mor-
tality and morbidity) in a municipal entity are 
complete and reliable; 

– whether an existing situation is consis-
tent with chosen scenarios of socioeconomic 
development in a municipal entity; 

– whether models applied for predicting 
medical and demographic situation in  a mu-
nicipal entity are reliable; 

– whether it is possible to accumulate finan-
cial resources from various sources to solve issues 
related to improvement of medical and demo-
graphic situation  and sanitary-epidemiologic wel-
fare provision. 

3. We obtained significant results and 
gained substantial experience in creating and 
testing a municipal health risk management 
system; tested methodical and organizational 
approaches, methods and procedures for flexi-
ble middle-term planning and assessing effi-
ciency and productivity of middle-term pro-
grams for providing sanitary-epidemiologic 
welfare and health risk management. These 
approaches, methods, and procedures turned 
out to have high potential for finding solutions 
to tasks related to social and economic devel-
opment of municipal entities and can be con-
sidered suitable for any industrially developed 
city in any RF region. 
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