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The paper outlines the results of calculating actual and prevented economic losses caused by population 

mortality and morbidity and associated with negative impacts by environmental factors the prevention of which 
resulted from surveillance and control activities. Rospotrebnadzor bodies and organizations efficiency was as-
sessed in Leningrad region, Bashkortostan, and Chelyabinsk region, and we give the results of this assessment. 
Not less than 25 environment parameters were examined in each region (air in rural and urban settlements, 
drinking water, soils in settlements); we examined population morbidity parameters both for children and adults 
in terms of death causes and morbidity as per 16 diseases categories (as per ICD-10); we also took not less than 
20 features of surveillance and control activities. All regions had apparent and measurable risk factors for 
population health related to environment quality which didn't conform to hygienic requirements and standards. 
All risks caused additional deaths and diseases among children and adults. in 2015 additional mortality and 
morbidity cases associated with environmental factors caused economic losses of regional gross product in each 
region and they were equal to 1-2.5 billion rubles. Surveillance and control activities performed by the Federal 
Service for Surveillance over Consumer Rights Protection and Human Well-being helped to prevent deteriora-
tion of air, drinking water and soils in settlements. As a result, approximately 700 additional deaths and from 70 
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to 16 thousand additional diseases among children and adults were prevented in each region. Prevented eco-
nomic losses in the examined regions varied from 1.0 billion rubles in Chelyabinsk region to 2.3 billion rubles in 
Bashkortostan. Economic efficiency of surveillance and control activities in the sphere of providing sanitary and 
epidemiologic safety of the population varies from 18 to 27 rubles per 1 ruble of costs in the examined year.  

Key words: Rospotrebnadzor, surveillance and control activities, population health, environment, efficien-
cy, mortality indexes, losses of regional gross product. 
 

 
State authorities in the RF are now be-

ing reformed and issues of assessing control 
and surveillance efficiency are considered 
to be especially vital in the process. It is 
proven by regulations which are included 
into "A concept of increase in efficiency of 
surveillance and control activities per-
formed by state and local authorities for 
2014-2018: a project" [6], "On improving 
efficiency of surveillance and control activi-
ties performed by federal executive bodies: 
A project of the Presidential Order (worked 
out by the RF Ministry of Economic Devel-
opment on October 04, 2016)" [10], and 
other state strategic documents [12].     

A transfer to a risk-oriented approach 
requires not only lowering administrative 
barriers for business but above all prevent-
ing losses of public values which are pro-
tected by the state [4,5]. A trend in improv-
ing assessments of surveillance authorities 
activities in Russia fully corresponds to in-
ternational practices and proves there is 
evolution both in getting greater insights 
into state control (surveillance) efficiency 
and its role in achieving socially significant 
results and in state authorities being ready 
to take on responsibility for risk levels in 
the spheres under surveillance and their 
minimization [3, 9,14].  

From the point of view of the Federal 
Service for Surveillance over Consumer 
Rights Protection and Human Well-being, 
control and surveillance efficiency first of 
all entails lowering risks of human envi-
ronment contamination and improving pop-
ulation health [11,13]. New methodical ap-
proaches have been recently created and 
implemented into Rospotrebnadzor practic-

es; these approaches enable assessing medi-
cal and demographic losses which become 
preventable due to the Service activities and 
it has become a very important result in 
solving tasks on assessing efficiency of its 
activities. "Calculation of actual and pre-
vented economic losses caused by popula-
tion mortality, morbidity and disability and 
associated with negative impacts exerted by 
environmental factors which were prevent-
ed due to surveillance and control activities: 
Methodical guidelines" [8] were created al-
lowing for "The methodology for calculat-
ing the economic cost of mortality, morbidi-
ty and disability in the working population: 
Guidelines" (approved by the Order of the 
RF Ministry for Economic Development, 
RF Public Healthcare Ministry, RF Ministry 
of Finance, and Federal Statistics Service 
on April 10, 2012 No. 192/323n/45n/113) 
[7] and approved by the RF Chief Sanitary 
Inspector on October 23, 2014. The docu-
ments grants sanitary-epidemiologic sur-
veillance authorities a possibility to assess 
final results and to show real significance of 
its functioning to state authorities, business, 
and civil society. 

Methodical guidelines are even more 
vital as economic efficiency assessment is 
based on the calculation of prevented GDP 
losses and GDP growth is one of the state 
strategic goals. Consequently, assessment 
results as per actual and preventable losses 
can be of interest for decision-makers from 
regional executive bodies, local authorities, 
territorial authorities, and any other federal 
executive bodies [16 ]. 

Calculation of regional economic losses 
caused by population morbidity and mortal-
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ity which were prevented by control and 
surveillance activities aimed at providing 
sanitary and epidemiologic welfare entails 
sequential consideration and parameteriza-
tion of several sections in one chain: as-
sessment of correlation between living envi-
ronment quality and population health pa-
rameters; assessment of correlation between 
measuring environmental objects quality 
and Rospotrebnadzor control and surveil-
lance activities results; calculation of a 
number of health disorders prevented due to 
Rospotrebnadzor bodies and offices control 
and surveillance activities and economic 
assessment of such cases based on the de-
tected dependencies. 

Our research goal was to assess effi-
ciency of control and surveillance activities 
accomplished by Rospotrebnador bodies 
and offices in regions similar as per social 
and economic development and sanitary-
hygienic problems; our assessment criteria 
were economic losses caused by population 
mortality and morbidity which were associ-
ated with negative impacts exerted by envi-
ronmental factors and which were prevent-
ed due to Rospotrebnadzor activities. 

Our research objects were Republic of 
Bashkortostan, Leningrad region, and Chel-
yabinsk region, all three being the RF re-
gions with developed industries, apparent 
problems with environmental contamination 
and considerable population (totally about 
10 million people live in these regions). 

Data and methods. We determined cal-
culated economic damage related to popula-
tion mortality and morbidity as a part of 
GDP or GRP which was not produced due 
to a share of economically active population 
who dropped out of production processes 
[2,8]. Losses related to mortality were cal-
culated on the basis of 0.5 year of economic 
activities per each case; losses related to 
morbidity were calculated on the basis of an 

average duration of one temporary disabil-
ity case which was equal to 14 days. 

We used the following initial data for 
our calculations: environment parameters in 
the regions registered in statistic forms on 
economic branches accounting No. 18 "Da-
ta on sanitary situation in the RF regions" 
and in databases of the Federal fund for so-
cial and hygienic monitoring ("Environ-
ment" section); demographic and medical 
statistics data (forms 1-С; 1-health, 32-
health, etc.); "Data on the results of accom-
plishing Federal state surveillance by 
Rospotrebnadzor territorial offices" reports; 
and other data taken from the official statis-
tics (regional population, gross regional 
products values, etc.). 

We allowed for not less than 25 envi-
ronment parameters as per each region (at-
mospheric air in urban and rural settle-
ments, drinking water, soils in settlements); 
adults and children mortality as per causes 
and morbidity with 16 diseases categories 
(as per ICD-10); not less than 20 properties 
of surveillance and control activities.  

We applied unified mathematical de-
pendencies in "environment - health - con-
trol and surveillance activities" system for 
all the examined regions; these dependen-
cies were obtained as a result of processing 
all the aggregated data collected in the 
whole country over 3 previous years. Thus, 
for example, relative mortality of children 
aged 0-17 and retired people was authenti-
cally related to a share of atmospheric air 
samples taken in urban and rural settlements 
with nitrogen dioxide, suspended substanc-
es, and aromatic hydrocarbons contents ex-
ceeding MPC (р<0.05, R2=0.233 for chil-
dren and 0.249 for retired people). We de-
termined and parameterized correlations 
between circulatory system diseases both in 
children and adults and frequency of drink-
ing water taken from communal drinking 
water supply not conforming to hygienic 
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standards as per sanitary-chemical parame-
ters (р<0.05, R2=0.118). We revealed that 
increased water hardness, increased concen-
trations of iron, manganese, aluminum, 
chlorine, and chlorine-organic compounds 
were related to diseases of digestive organs, 
circulatory system, skin and subcutaneous 
tissue, musculoskeletal system, blood, 
blood-making organs, and certain disorders 
involving immune mechanisms. Violation 
of sanitary standards as per microbiological 
factor is authentically related to infectious 
diseases frequency, including epidemics 
(р<0.05, R2=0.102÷0.472).   

If we take the RF as a whole, we can 
see that the most efficient research is that 
during which sanitary legislation violations 

were detected; unscheduled inspections; in-
spections involving laboratory and instru-
mental research techniques. Decrease in a 
share of atmospheric air samples and water 
samples not conforming to standards is au-
thentically related to frequency of initiated 
proceedings on administrative offences and 
passed rulings on administrative punish-
ments imposed on industrial enterprises and 
water supply facilities etc. 

Basic results. Analysis of data on envi-
ronment quality in the examined regions 
revealed that there were common problems 
in all of them related to it being not corre-
sponding to hygienic requirements and 
standards (Table 1). 

T a b l e  1  

Basic parameters of environmental quality in the regions and its conformity to hygienic                   
requirements and standards, 2015 

Environmental quality parameter Bashkortostan Leningrad region Chelyabinsk region 
A share of the examined samples taken from centralized 
water supply and not conforming to hygienic standards 
as per microbiological parameters 

2,5 4,1 3,0 

A share of the examined samples taken from centralized 
water supply and not conforming to hygienic standards 
as per sanitary-chemical parameters 

6,1 42,5 21,0 

A share of the examined atmospheric air samples taken 
in urban and rural settlements with admixtures in them 
exceeding MPC, totally 

1,1 0,4 1,1 

A share of the examined atmospheric air samples taken 
in urban and rural settlements with suspended substances 
concentrations in them exceeding MPC 

0,9 0,5 1,2 

A share of the examined soils samples taken in settle-
ments and not conforming to hygienic standards as per 
microbiological parameters 

0,3 6,8 15,7 

 

The greatest frequency of obligatory 
requirements violations was registered in 
all three regions in relation to sanitary-
chemical parameters of drinking water 
quality (from 6.1% in Bashkortostan to 
42.5 in Leningrad region). Also we ob-
served increased manganese concentra-
tions in drinking water in all three regions 
(from 0.8 to 4.3% violations). Increased  
 

 

iron concentrations were detected in Len-
ingrad and Chelyabinsk regions (18.7 and 
18.6% of samples not conforming to 
standards correspondingly). There were 
certain peculiarities registered in the re-
gions: increased aluminum concentrations 
in Leningrad region (2.2% samples not 
conforming to standards); increased nickel 
concentrations, in Chelyabinsk region 



D.A. Kiryanov, M.Yu. Tsinker, O.A. Istorik, E.G. Stepanov, N.Kh. Davletnurov, V.M. Efremov 

Health Risk Analysis. 2017. no. 3 16

(0.9% violations); sulfates, in Bashkorto-
stan (2.5% samples with concentrations 
higher than standards). There were peculi-
arities in atmospheric air contamination 
which were caused by specific industrial 
objects located in the regions. Thus, a 
share of the examined atmospheric air 
samples taken in rural and urban settle-
ments which contained benzpyrene con-
centrations higher than MPC exceeded 
20% in Chelyabinsk region in 2015. Phe-
nol contents in atmospheric air samples 
were higher than MPC in 0.9% samples 
taken in Bashkortostan. The highest level 
of soils microbiological contamination 
was detected in Chelyabinsk region and it 
was certainly due to the fact that this re-
gion was more densely populated. 

However, all three regions had appar-
ent and measurable risk factors for popu-
lation health. These risks cause additional 
death cases and diseases among children 

and adults and substantial economic losses 
related to these medical and demographic 
ones. Thus, approximately 290 additional 
death cases(mostly among adults) and 
more than 129,5 thousand morbidity cases 
were likely to be related to unfavorable 
environmental quality in Bashkortostan in 
2015. Overall, additional death cases and 
morbidity cases caused economic losses 
of the gross regional product equal to 1.2 
billion rubles. Almost 280 death cases and 
43 thousand morbidity cases as well as 
900 million rubles of economic losses can 
be related to poor quality of air, water, 
and soils in Leningrad region settlements; 
more than 2.6 billion rubles, in Chelya-
binsk region. But still, our analysis of cor-
relation between the results of surveil-
lance and control activities and environ-
mental quality and - indirectly - medical 
and demographic parameters in the re-
gions proved that these losses could be  

T a b l e  2  

Environmental parameters not conforming to hygienic standards which were prevented 
due to control and surveillance activities accomplished by Rospotrebnadzor in 2015 

Environmental quality parameter Bashkortostan Leningrad 
region 

Chelyabinsk 
region 

A share of drinking water samples not conforming to hygienic 
standards as per microbiological parameters,% 2,6 2,3 0,8 

A share of drinking water samples not conforming to hygienic 
standards as per sanitary and chemical parameters,% 46,0 31,6 25,1 

A share of drinking water samples not conforming to hygienic 
standards as per aluminum content,% 4,5 3,8 4,3 

A share of atmospheric air samples taken in urban and rural 
areas with contaminations higher than MPC (totally),% 3,7 6,9 2,2 

A share of atmospheric air samples taken in urban and rural 
areas with benzpyrene concentrations higher than MPC (total-
ly),% 

14,5 19,7 9,5 

A share of atmospheric air samples taken in urban and rural 
areas with suspended substances concentrations higher than 
MPC (totally),% 

3,1 6,2 1,0 

A share of samples taken in settlements and not conforming to 
hygienic standards as per heavy metals contents, % 2,3 2,5 1,7 

A share of the examined samples taken in settlements and not 
conforming to hygienic standards as per sanitary-chemical pa-
rameters, % 

7,8 7,5 4,9 
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considerably higher if there was no sani-
tary and epidemiologic control. 

Thus, Rospotrebnadzor bodies and of-
fices activities prevented a considerable 
number of violations related to require-
ments to sanitary and chemical parameters 
of drinking water quality and soils in ur-
ban and rural settlements in Bashkortostan 
in 2015. If not for controlling activities of 
the Federal Service for Surveillance over 
Consumer Rights protection and Human 
Well-being regional office in Leningrad 
region, drinking water quality would be 
much lower, atmospheric air would be 
gravely contaminated with benzpyrene 
and suspended substances, and sanitary 
state of soils would also deteriorate signif-
icantly. Table 2 contains only several pa-
rameters characterizing potential negative 
environmental properties which were 
eliminated due to the Service activities. 

Prevented contamination helped to 
avoid approximately 700-800 additional 
death cases caused by respiratory organs 
diseases, cardiovascular diseases, and ne-
oplasms, in all three regions. And here 
about 35% of all the prevented death cases 
can be related to economically active pop-

ulation who take part in creation of the 
gross regional product. A number of pre-
vented morbidity cases amounted to ap-
proximately 71 thousand in Leningrad re-
gion; 83 thousand, in Chelyabinsk region: 
and more than 160 thousand, in Bashkor-
tostan. Morbidity structure in the context 
of diseases prevented by control and sur-
veillance activities was as follows: respir-
atory organs diseases both among children 
and adults (from 35 to 50%); digestive or-
gans diseases (about 20% in children and 
7.5% in adults); cardiovascular system 
diseases (about 4% in children and 6-8% 
in adults), infectious and parasitic diseaes, 
endocrine system diseases, and other dis-
orders. 

Children morbidity in 20-22% cases 
lead to economically active citizens taking 
sickness certificates to take care of them 
[1]; morbidity of economically active 
population in regions  (about 78% of em-
ployable population and about 25% people 
older than this age) directly causes tempo-
rary disability of population. It results in 
direct economic losses in the RF regions 
and the country as a whole. 

T a b l e  3  
Economic losses caused by population mortality and morbidity associated with negative 

impacts exerted by environmental factors which were prevented due to control and 
surveillance activities in 2015 and efficiency of these activities 

Parameter Bashkortostan Leningrad 
region 

Chelyabinsk 
region 

Total population, thousand. 4071,99 1778,86 3497,27 

Costs on control and surveillance activities aimed at providing 
sanitary and economic welfare, million rubles. 

82,20 54,66 55,79 

Gross regional product per 1 employed, million rubles. 0,79 1,06 0,67 

Prevented economic losses based on gross regional products 
values, million rubles: 

2 256,66 1 381,12 1 004,47 

  – due to mortality 65,87 114,40 77,22 
  – losses from diseases 2 190,79 1 266,72 927,25 

Economic efficiency based on prevented GRP losses, rubles per 
1 rubles of costs 

27,45 25,27 18,01 
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As per our research results, we deter-

mined that prevented economic losses in 
the examined regions in 2015 ranged from 
1.0 billion rubles in Chelyabinsk region to 
2.3 billion rubles in Bashkortostan (in 
2015 prices) (Table 3). 

If we calculate a ratio between pre-
vented economic losses and actual costs 
which Rospotrebnadzor bore in the re-
gions on surveillance and control activi-
ties aimed at providing sanitary-
epidemiologic safety it will allow us to 
assess economic efficiency of these activi-
ties as being equal to from 18 rubles/1 ru-
bles of cost in Chelyabinsk region to 27.5 
rubles/per 1 ruble of costs in Bashkorto-
stan.  The obtained data prove that the 
Service activities are relevant and highly 
efficient.  

Conclusions:  
- assessment of economic efficiency 

of control and surveillance activities as 
per their final results, namely lower popu-
lation morbidity and mortality caused by 
reasons authentically related to unfavora-
ble environmental factors is a correct and 

objective criterion for assessing the ser-
vice activities;  

- high efficiency of surveillance and 
control activities in specific regions 
should underlie the analysis of the service 
activities as a whole and should be con-
sidered a reference point for other RF re-
gions;  

- results of assessing prevented medi-
cal-demographic and economic losses 
should be used as an information-
analytical base for working out decisions 
aimed at minimizing population health 
risks related to environmental quality. 

Further development of the Service 
activities economic assessments should 
entail application of these methodological 
approaches in assessing parameters related 
to consumer goods quality; in improving 
data collection and processing techniques 
for determining correlations within "envi-
ronment - health" system; in developing 
systems of detecting, proving and register-
ing cases of damage to population health 
caused by negative impacts exerted by en-
vironmental factors. 
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