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We analyzed basic trends in improving risk assessment and management in Russia taking into account international 

experience; these trends arise from needs occurring in contemporary hygienic science and necessity to provide stronger 
resistance against new threats to population health. 

We substantiated specific tasks in development of health risk analysis mythology basing on preconditions for finding 
solutions to them in Russia; we also determined practical issues in its implementation that are the most vital and need solu-
tions in the nearest future in order to eliminate adverse impacts on the environment and population health. 

The primary results are creation of a long-term strategy for the development of health risk analysis principles that 
takes into account the latest scientific data and is aimed at solving the following methodological and practical tasks: imple-
mentation of a systemic approach in estimating carcinogenic / non-carcinogenic risks; development of a unified approach to 
accomplishing toxicological «dose – response» examinations  and interpreting their results which will take into account 
background morbidity and background dose burdens and determine susceptible population groups and behavioral models; 
threshold levels obtained via determining «benchmark» concentrations taking spontaneous background into account in order 
to determine new RfD and RfC and revise existing ones; use of micro-environmental approach in exposure estimation; use of 
risk assessment methodology in BAT parameters implementation for providing control over health safety after new ap-
proaches aimed at reducing emissions have been implemented in environmental protection. The necessity to improve ap-
proaches to health risk assessment and management and tasks solved within the process have been taken into account when 
the Branch scientific research program for 2021–2025 was developed by Rospotrebnadzor.  

Key words: risk assessment, risk management, population health, environment, carcinogenic and non-carcinogenic ef-
fects, dose – response, micro-environment exposure, BAT.  
 

 
 Nowadays health risk assessment and 

management are being given a lot of atten-
tion by experts from various spheres as their 
results underlie significant processes both in 
economically developed and developing 
countries. These processes are further devel-
opment of regulatory and legal documents 
and methodical guidelines and substantiation 
of managerial decisions. Bearing in mind a 

wide range of possibilities for applying 
health risks assessments, validity of their re-
sults is being thoroughly analyzed by scien-
tists, economists, politicians, and the society 
as a whole. 

Scientific grounds for risk assessment 
have changed considerably over the last 15–20 
years; they follow a common trend for things 
getting more complex in those spheres of 
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knowledge with progress made in them being 
actively used in risk analysis methodology.  

Risk assessment procedures are being im-
plemented into practice at present; however, 
we can’t see substantial progress in methodol-
ogy development in many spheres. 

Development of analytic research proce-
dures allows scientists to concentrate on find-
ing solutions to fundamental issues related to 
improvement of risk analysis methodology.  

An issue that yet remains unresolved is 
methodical approaches to assessing com-
bined and complex effects produced on a 
body by multiple chemicals; taking into ac-
count person’s individual sensitivity; a prob-
ability to assess different factors (chemical, 
physical, and biological ones) that produce 
combined effects. 

In Russia there is certain background for 
further development in some research spheres 
mentioned above. Practically from the very be-
ginning of methodology implementation experts 
have been taking into account a hazard that in-
fluencing compounds would produce toxic ef-
fects on critical organs and systems and/or a car-
cinogenic hazard using the most conservative 
summation principle. Still there has been no de-
tailed research on where adverse chemical im-
pacts exerted by different substances would lo-
calize depending on their peculiar behavior in an 
influencing medium and in a body; nowadays it 
is becoming an obligatory condition for applica-
tion of up-to-date risk assessment. 

Combined assessment of different risks is 
based on searching for and applying similar po-
tential effects on exposed population health. For 
example, radiation factor can produce effects 
similar to those produced by chemical carcino-
gens as well as by ambient air contamination in 
urban settlements (nitrogen and sulfur dioxides, 
carbon oxide, ozone, and particulate matter in-
cluding fine-disperse fractions РМ10 and РМ2,5) 
that are proven by epidemiologists to cause 
deaths and hospitalizations in a population in 
addition to background levels. 

An algorithm for comparative assess-
ment of radiation and chemical risks has 

been developed basing on long-term experi-
ence in studying similar consequences of ex-
posure to radiation and chemical environ-
mental factors [1, 2]. 

Another example of examining and tak-
ing into account combined effects produced 
on population by risk factors that are different 
in their nature is a study on exposure to high 
air temperature and ambient air contamination 
and its influence on population mortality with 
building an epidemiologic model exemplified 
with an emergency situation that occurred in 
Moscow city and the Moscow Area in sum-
mer 2010 [3].  

But still there is a necessity to apply health 
risk assessment in a wider sense in order to find 
solutions to some complex tasks such as analysis 
of a substance or a product life cycle; scientific 
substantiation for economic cost estimate or ad-
visability to replace one risk with another etc. 

In order to improve health risk assessment 
procedures accepted by Rospotrebnadzor, con-
crete actions are going to be required. Let us 
stress that suggested measures are to provide 
more profound application of the latest scientific 
data in risk assessment and to make its results 
more useful for political decision-making. A ne-
cessity to modernize risk assessment requires  
a long-term strategy based on the existing meth-
odology but at the same time it will be necessary 
to intensify coordination and information ex-
change between Rospotrebnadzor’s institutions 
and bodies and to provide training and skills de-
velopment for Rospotrebnadzor personnel. This 
new strategy should be based on executive au-
thorities themselves being ready to implement 
risk assessment into decision-making and it 
should be both fixed in regulatory and legal 
documents and implemented into practice. 

Today, risk assessment should become a 
procedure for assessing relative advantages of 
different risk management techniques and not 
be a goal in itself; it can be reached only pro-
vided that clear unambiguous risk manage-
ment goals and tasks are set as they are the 
primary reason for health risks assessment to 
be performed at all. 
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A change in the existing views on risk as-
sessment can raise its influence on decisions 
being made as the suggested measures envis-
age the leading role of the careful and correct 
planning aimed at making risk assessment 
truly vital in finding solutions to concrete 
problems when risk assessment results are to 
be applied for informing decision-makers on a 
range of solutions available to them taking into 
account economic and social benefits [4–6]. 

Since at present results of epidemiologic re-
search and «dose/concentration – response» de-
pendences determined on their basis are not suf-
ficiently applied for comprehensive assessment 
of damage to health, it is extremely vital to make 
the process more active [7]. It is possible to ob-
tain necessary data via implementing activities 
included into «Clean air» Federal program 
which is a part of «Ecology» National project1.  

A substantial contribution into health risk 
analysis improvement is made by finding a so-
lution to a task on creating a unified approach 
to assessing «dose – response» dependence re-
garding carcinogenic and non-carcinogenic ef-
fects based on the latest scientific data. We 
should bear in mind that at present risk assess-
ment entails different approaches to characteriz-
ing risks of carcinogenic and non-carcinogenic 
effects, and considerably less attention is paid 
to non-carcinogenic effects occurrence. Refer-
ence doses / concentrations (RfD/RfC) can’t be 
considered a proper measure for quantitative 
risk assessment under different exposure levels; 
therefore, their application in comparative risk 
assessment and in economic costs and benefits 
analysis is considerably limited. Carcinogenic 
risk assessment usually doesn’t take into ac-
count any differences between different people 
regarding an extent to which they are predis-
posed to oncologic diseases excluding probable 
difference existing at early stages of life. 

 Scientific considerations and risk man-
agement requirements predetermine a trend for 

unifying approaches to carcinogens and non-
carcinogens when it comes to assessing «dose – 
response» dependences under low doses [8–11]. 
It is recommended to develop a unified ap-
proach to modeling «dose – response» assess-
ment that should be based on systemic taking 
into account several vital parameters such as 
background morbidity and background dose 
burdens; differences in behavioral patterns; 
probable existence of susceptible population 
groups. Failure to take them into account can 
result in differences in individual «dose – re-
sponse» profiles. World scientific society sug-
gests a new concept of RfD/RfC values defin-
ing them as a risk-specific dose showing a share 
of population that is above and below a deter-
mined acceptable risk level with a certain de-
gree of authenticity. 

In the nearest future it is especially vital to 
perform toxicological studies aimed at determin-
ing threshold levels for substantiating RfD/RfC 
basing on «benchmark» concentrations taking 
into account spontaneous background and not 
only thresholds calculated with conventional 
procedures involving NOAEL/LOAEL determi-
nation [12]. 

Implementation of approaches into health 
risk assessment that take into account micro-
environment influence will allow more pro-
found assessment of population exposure and 
obtaining more valid results. A micro-environ-
ment in risk assessment methodology is a spe-
cific space in the environment where a person 
contacts some adverse substances. A micro-
environment should be a homogenous space as 
regards contamination at a specific moment of 
time and should be characterized with con-
taminants concentrations with sufficiently low 
uncertainty. A typical micro-environment is an 
apartment, an office, a classroom, a workshop, 
a street, a vehicle etc. When assessing risks 
taking into account micro-environments, over-
all dose burden is calculated as a sum of doses 

__________________________ 
 
1 «Ecology» National project profile / approved by the Presidium of the RF Presidential Council on strategic develop-

ment and national projects, meeting report No. 16 dated December 24, 2018. KonsultantPlus. Available at: http://www.
consultant.ru/document/cons_doc_LAW_316096/ (21.03.2020) (in Russian). 
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received in each micro-environment allowing 
for time spent in each of them [13].  

Micro-environment approach was first 
tested in risk assessment in 90-ties last cen-
tury in the USA under the EPA supervision. 
At present this approach is a powerful tool for 
exposure assessment due to, among other 
things, use of databases maintained by state 
structures. Its application is included into 
health risk assessment regulations as it can be 
seen from description of software tools rec-
ommended by the EPA to be applied for tak-
ing micro-environment exposure into ac-
count: «… to assess health risks and impacts 
on the environment caused by exposure to 
«criterion» air contaminants (including pho-
tochemical oxidizers such as ozone) and toxic 
air contaminants» [13]. 

In Russia application of micro-environ-
ments in health risk assessment was described 
in 2002; however, later it was rather rarely 
used due to difficulties in obtaining necessary 
initial data, first of all, concentrations that 
produced effects on health and periods of 
time spent in each micro-environment [1]. An 
example of micro-environment approached 
being applied in exposure and risk assessment 
is a study on establishing a contribution made 
by a living environment into total carcino-
genic risk taking into account contamination 
with carcinogens occurring in ambient air, air 
inside apartments, and public transport, and 
amount of time people spent in each micro-
environment [14]. 

Programs recommended by the EPA to 
assess exposure taking micro-environments 
into account involve use of data on popula-
tion provided by the EPA itself and the US 
Census Bureau. 

To determine exposure value, one re-
quires a great initial data array; considerable 

part of these data can be obtained either via 
specific research (questioning) or within a na-
tional census due to additional questionnaires 
applied in the process. For example, in the 
USA hapem4 model can be applied to deter-
mine exposure duration for an individual; the 
model involves using activity patterns data and 
commuting patterns data [15]. 

An activity pattern is a consequence of 
discrete events (corresponds to time periods 
spent in different micro-environments) that de-
scribe a person’s daily routines over a given 
day and his or her lifestyle. The pattern is char-
acterized with different periods of times spent 
in each micro-environment mentioned in it. 
Hapem4 model uses data on different activities 
obtained from EPA complex database on hu-
man activities (CHAD) containing more than 
22,000 person-day activity patterns [16]. 

A commuting pattern contains informa-
tion on trips from home to work and back and 
it is important in situations when contaminants 
concentrations in micro-environments at work 
differ from those existing at homes. The task is 
solved via using a specialized database belong-
ing to the US Census Bureau where there is a 
population number living in a given section 
that is assigned to each recorded section; that 
is, population that travels from a home section 
to a work one is clearly identified. 

A similar micro-environment approach is 
implemented in TRIM.Expo (APEX) model 
for exposure assessment [13]. 

At present the RF Government is modern-
izing approaches to state regulation in envi-
ronment protection sphere taking into account 
abundant international experience (EU coun-
tries and the USA)2, 3.  

A set of activities aimed at improving the 
state environmental policy has been devel-
oped; special attention here is paid to introduc-

__________________________ 
 
2 EU – Russia. The Cooperation program (Ecological standards harmonization II (ESHII)). The concluding technical re-

port. Activity section 1 – Analyzing gaps in legislation; 1.4 – National strategy for ecological standards harmonization in Russia 
and Action plan for 2010–2025. Strategy–2020. Available at: http://2020strategy.ru/data/2011/07/26/1214727421/3.pdf 
(09.04.2020). 

3 Directive 2001/81/EC of The European Parliament and of the Council of 23 October 2001 on National Emission 
Ceilings for Certain Atmospheric Pollutants. Eurolex. Available at: https://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=
CONSLEG:2001L0081:20090420:EN:PDF (26.03.2020). 
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ing unified principles for emissions standardi-
zation basing on implementation of the best 
available technologies (BAT)4. 

When implemented, the said standardiza-
tion is assumed to make for a transition to 
more environmentally friendly and economi-
cally beneficial procedures for technical regu-
lation and standardization of environmental 
contamination5 [17, 18]. Given that, one 
should ensure that technologies already in-
cluded or are planned to be included into 
BAT reference books6, 7 are thoroughly ana-
lyzed before such inclusion takes place and 
probable negative impacts they may have on 
population health are to be assessed. That is, 
it is necessary to introduce certain procedures 
on assessing efficiency of BAT application 
for different industrial brunches taking into 
account residual health risks as well as target 
quality parameters of the environment (ambi-
ent air, water, and soil). BAT application, in 
its turn, will facilitate finding solutions to cer-
tain practical issues: 

− introducing simpler procedures for ac-
counting of priority contamination sources and 
contaminants; 

− providing comparability of require-
ments for similar stationary sources; 

− updating the state system for ecologic 
control; 

− giving free access to data on BAT envi-
ronmental efficiency. 

When reforming a state system for envi-
ronmental quality management, it is vital to 

remember that fixing standards for contami-
nants emissions into ambient air, even given 
all BAT parameters, doesn’t ensure ambient 
air quality near emissions sources to corre-
spond to levels that are safe for population 
health. In other words, fixing standards for 
contaminants emissions basing on BAT is not 
an alternative for conformity with hygienic 
standards for contaminants concentrations in 
ambient air and can’t provide completely safe 
impacts on the environment and health in all 
cases [15, 16]. A necessity to take this factor 
into account can also be found in interna-
tional documents, for example, EU Directive 
or alterations to clauses in the US Clean Air 
Act [16, 19].  

Therefore, when BAT parameters are im-
plemented, it is necessary to obligatorily apply 
risk assessment methodology as it is only on 
its basis that one can determine whether there 
are no threats for population health (residual 
health risk levels) on a given territory after 
new procedures for emissions regulations have 
been implemented [19, 20].  

Overall, a transition to technological 
regulation involving use of BAT parameters 
requires giving certain attention to such fac-
tors as legal aspects, economic advisability, 
health protection provided for specific popu-
lation groups, roles played by all the coun-
terparts participating in the process, costs 
and benefits analysis, and activities aimed at 
control and provision of decisions imple-
menting [15, 16].  

__________________________ 
 
4 On developing, fixing, and reviewing standards of the environment quality for chemical and physical parameters of 

the environment, as well as on approving on regulatory documents in environmental protection sphere that fix technological 
parameters for the best available technologies (together with «Provisions on developing, fixing, and reviewing standards of 
the environment quality for chemical and physical parameters of the environment»): The RF Government Order issued on 
February 13, 2019 N 149. Konsultant Plus. Available at:  http://www.consultant.ru/document/cons_doc_LAW_318449/ 
(23.03.2020) (in Russian). 

5 On Approval of The rules for technological standards development: the Order by the RF Ministry of Natural Resources 
and the Environment issued on February 14, 2019 № 89. KODEKS: an electronic fund of legal and regulatory documents. 
Available at: http://docs.cntd.ru/document/542643374 (08.04.2020) (in Russian). 

6 On making alterations into The rules for determining a technology as the best available one as well as development, ac-
tualization and publication of reference and technical guides on the best available technologies: The RF Government Order 
issued on March 09, 2019 No. 250. Konsultant Plus. Available at: http://www.consultant.ru/cons/cgi/online.cgi?req=doc&base=
LAW&n=319873&fld=134&dst=100001,0&rnd=0.13379705097259964#07000201105021768 (25.03.2020) (in Russian). 

7 On Approval of stage-by-stage schedule for actualization of reference and technical guides on the best available tech-
nologies: The RF Government Order issued on April 30, 2019 No. 866-r. Konsultant Plus. Available at: http://www.
consultant.ru/document/cons_doc_LAW_324048/ (11.04.2020) (in Russian). 
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Implementation of such an approach will 
allow confirming efficiency of best available 
technologies introduced at productions; use of 
such technologies makes for preventing or 
reducing negative impacts on health and the 
environment down to acceptable levels. 

Promising trends in developing health risk 
assessment and management mentioned in the 

present work are included into the Rospotreb-
nadzor’s specialized scientific-research pro-
gram for 2021–2025.  
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