HEALTH RISK ANALYSIS IN HYGIENE

UDC 614.78
DOI: 10.21668/health.risk/2019.4.03.eng

HEALTH RISK ANALYSIS RELATED TO EXPOSURE TO AMBUENT AIR
CONTAMINATION AS A COMPONENT IN THE STRATEGY AIMED

AT REDUCING GLOBAL NON-INFECTIOUS EPIDEMICS
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The article dwells on the analysis of the latest world data indicating that ambient air contamination is one of the most
significant risk factors causing non-infectious diseases. Adverse effects produced on health are the most evident among sen-
sitive population groups (women, children, and elderly people).

1t was noted that risk management with well-grounded choice on the most efficient activities aimed at its minimization was
rather rare in Russia, it is a key problem related to practical implementation of health risk analysis methodology in the country.

We highlighted that health risk analysis methodology was successfully applied when “Pure air” federal project was im-
plemented within “Ecology” national project.

We recommended basic stages in assessing efficiency of activities aimed at health risk management, reducing popula-
tion morbidity and mortality, creating comfortable and favorable urban environment in 12 cities that participated in “Pure
air” federal project.

The article also contains suggestions on a unified algorithm based on economic estimation of alternative health risk man-
agement techniques and ways to provide sanitary-epidemiologic welfare. The algorithm includes substantiating a necessity to
perform examinations and health risk assessment under “basic” exposure, and determining priority problems; assessing resid-
ual health risks after each considered activity, assessing efficiency of technological, economic, and health-influencing activities;
comparative health risk assessment; health risks ranking taking into account additional effects, as well as technological and
economic efficiency, substantiating choice on the most optimal activities and presenting conclusions to decision-makers in the
field; giving grounds for a decision being taken.

Key words: risk analysis, risk assessment, risk management, economic estimation, economic efficiency, population health,
sanitary-epidemiologic welfare of the population, “Pure air” federal project, ambient air contamination.

The most recent data obtained via epi- elevated contamination levels and it annually

demiologic research in Europe and all over
the world indicate that ambient air contamina-
tion holds the second place as a risk factor
causing non-infectious diseases (NID) after
tobacco smoking [1]. Approximately 90 %
people in the world have to inhale air with

causes about 7 million untimely deaths or
1 death case out of 9 [2]. In 2016 ambient air
contamination caused 5.6 million death cases
due to NID [3]. World Health Assembly in-
structed the WHO to take on a leading role in
fighting against most significant reasons for
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untimely death in the world. Up to 98 % of
people living in large cities located in low-
income countries can be exposed to ambient
air contamination. For example, according to
the WHO estimates, cities in Eastern Medi-
terranean area or in the South-East Asia with
not only low incomes but also with average
ones have ambient air contamination that is
5-10 times higher than standards recom-
mended by the WHO.

The WHO publications issued over the
last ten years give some data confirming
that approximately 4.3 million people annu-
ally die due to poor air quality indoors; ap-
proximately 3 million people die due to
outdoor air contamination. Up to 30 %
death cases caused by most prevailing non-
infectious diseases (strokes, lung cancer,
and chronic obstructive pulmonary dis-
eases) and 25 % death cases caused by car-
diac infarction are associated with ambient
air contamination; this environmental factor
produces the most adverse effects on health
of women, children, elderly people and low-
income people [4-6].

Apart from ambient air contamination,
drastic changes in meteorological parameters
also exert their influence on NID prevalence.

Unfavorable weather conditions (heat,
temperature inversions etc.) combined with
substantial ambient air contamination pro-
duce the most hazardous effects as such a
combination leads to an increase in addi-
tional death cases due to cardiovascular dis-
eases and respiratory diseases [7-10].

Issues related to ambient air contamina-
tion and their effects on population health in
the Russian Federation are obviously most
urgent and require solutions at the state, re-
gional, and municipal levels [11-14].

In order to improve the ecological
situation in the country and reduce ambient
air contamination in Russian cities, “Ecol-
ogy” national project was developed and
approved by the RF President Order in

2018. “Pure air” federal project is its inte-
gral part'. By 2024 all the activities that are
to be implemented within “Pure air” federal
project should result in a 20%-decrease in
aggregated volumes of adverse emissions
into the atmosphere against their levels in
2017 in Bratsk, Krasnoyarsk, Lipetsk, Med-
nogorsk, Nizhniy Tagil, Novokuznetsk,
Norilsk, Omsk, Chelyabinsk, Cherepovets,
and Chita. When implemented, “Pure air”
federal project should enable reducing a
number of cities with high and extremely
high ambient air contamination, creating an
efficient system for monitoring and control
over ambient air quality, as well as follow-
ing people’s satisfaction with ambient air
quality which is also very important.

Another expected result of the project
implementation is a fall in mortality and
morbidity caused by ambient air contamina-
tion in cities that participate in “Pure air”
federal project.

Some activities within “Pure air” fed-
eral project focus on consolidated calcula-
tions of emissions from stationary and mo-
bile sources; apart from that, a complex ac-
tion plan is to be drawn up for each city, the
most significant emission sources such as
enterprises or any other are to be identified,
exposed areas are to be determined, and ef-
fects produced by air-protection activities
are to be assessed.

However, multiple research works prove
that it is not sufficient to only assess aggre-
gated emissions if we want to develop an ef-
ficient policy aimed at making the environ-
ment cleaner and healthier [15, 16]. Only
comprehensive and in-depth analysis of all
the available data on sources of ambient air
contamination, impacts exerted by priority
contaminants, and, accordingly, population
health risks allows assessing whether planned
and implemented activities are truly efficient,
including their assessment from economic
point of view [17-20].

"The Profile of “Ecology” national project / approved by the Presidium of the RF President Council on strategic de-
velopment and national projects, the meeting report No. 16 dated December 24, 2018. Available at: http://www.consul-
tant.ru/document/cons_doc_ LAW_ 316096/ (date of visit November 12, 2019)
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Nowadays, health risk analysis method-
ology is an optimal approach to assessing
whether nature-protecting and recovery ac-
tivities are efficient and should they be some-
how adjusted or supplemented [21].

Over the last 25 years health risk as-
sessment methodology has been successfully
applied in many regions in the RF in order to
make well-grounded managerial decisions as
regards providing ambient air quality and
sanitary-epidemiologic welfare of the popu-
lation. Health risk assessment allowed iden-
tifying leading risk factors in each particular
research; determining population groups that
were the most susceptible to adverse effects;
ranking territories as per health risks both in
the current situation and in probable future
ones related to changes in economic activi-
ties, primarily industries and transport.

Accumulated experience indicates that
most studies on health risk analysis that are
performed in Russia mostly focus on its first
stage or health risk assessment that allows
determining whether calculated risk levels
are acceptable or not [22-26]. And risk
analysis in this case rarely covers any issues
related to risk management together with
substantiating the most efficient measures
required to minimize it. This methodology
can be applied successfully only provided
that implemented activities are analyzed and
this analysis is aimed at determining maxi-
mum possible reduction in risk level that can
be achieved due to them with the minimum
possible expenses required for their imple-
mentation.

At present there are some scientific and
methodological documents™®*° that fix

approaches to how to make economic esti-
mations and substantiate decisions regard-
ing health risk management under exposure
to various environmental factors including
ambient air contamination.

These documents provide a detailed in-
sight into assessing cost efficiency as re-
gards variable managerial decisions, in par-
ticular, when substantiating sizes of a sani-
tary-protection zone taking into account any
planned reconstruction of industrial facili-
ties; when planning how to rehabilitate
health of people who live on contaminated
territories, etc.

However, in order to optimize practical
implementation of risk analysis within “Pure
air” federal project, it is advisable to apply a
unified algorithm based on economic estima-
tion of different options for managing health
risks and providing sanitary-epidemiologic
welfare.

When investment projects are properly
ranked, it provides valuable information for
decision-makers who are responsible for
choosing the best available ones; such choices
are to be based on a combination of maximum
possible economic efficiency of a project with
maximum possible effects related to protecting
people from exposure to chemicals that con-
taminate ambient air.

A step-by-step algorithm for assessing
health risks and damage to health applied to
substantiate ways to manage risks caused by
exposure to ambient air contamination (as-
sessing how efficient implemented activities
are) contains the following stages: substan-
tiating a necessity to perform examinations,
health risk assessment under “reference”

2G 2.1.10.1920-04. Guide on health risk assessment under exposure to chemicals that pollute the environment.
Moscow, The Federal Center for State Sanitary and Epidemiologic Surveillance of the RF Public healthcare Ministry,

2004, 143 p.

>MG 5.1.0030-11. Methodical guidelines for economic estimates and substantiating decisions regarding health risk
management under exposure to environmental factors. KODEKS: an electronic fund of legal and reference documentation.
Available at: http://docs.cntd.ru/document/1200088393 (date of visit December 01, 2019).

*MG 2.1.10.0033-11. Assessment of risks caused by effects produced on health by lifestyle-related factors. KODEKS: an
electronic fund of legal and reference documentation. Available at: http://docs.cntd.ru/document/1200111974 (date of visit De-

cember 01, 2019).

*MG 2.1.10.0057-12. Assessment of risk and damage caused by climatic changes that influence morbidity and mortality
among population groups who run elevated health risks. KODEKS: an electronic fund of legal and reference documentation.
Available at: http://docs.cntd.ru/document/1200096653 (date of visit December 01, 2019).

32

Health Risk Analysis. 2019. no. 4



Health risk analysis related to exposure to ambuent air contamination as a component in the strategy aimed...

Substantiating a necessity to perform examinaitons
(unfavorable sanitary-epidemiologic situation, people's complaints, changes in a technological process etc.)

1

Health risk assessment under *‘reference” exposure. Determining priority problems

| |

Deeveloping recommendations on how to reduce health risks. Determining priority problems

1

Health risk assessment for each considered activity. Assessing whether implemented activities are efficient
(technologically, economically, and taking into account their impacts on health as well)

-

Comparative health risk assessment. Drawing up a comparative scale

-

Health risks ranking taking into account additional effects, technological and economic efficiency.
Substantiating a choice on the best available activities

-

Presenting conclusions to decision-makers

Yes

Approval and implementation
of activities

No

Residual health risk assessment. Monitoring over
health risks and efficiency of activities

Developing new activities

Figure. An algorithm for assessing health risks and damage to health for substantiating
a choice on risk management techniques under exposure to ambient air contamination
(assessing how efficient implemented activities are)

exposure, and determining priority problems;
assessment of residual health risks after each
considered activity, assessment whether im-
plemented activities are efficient (techno-
logically, economically, and taking into ac-
count their impacts on health as well); com-
parative health risk assessment; ranking
health risks taking into account additional
effects, technological and economic effi-
ciency, substantiating a choice on the best
available activities; providing decision-
makers with all the conclusions that allow
giving grounds for a taken decision (Figure).

Should such an algorithm be imple-
mented, it will allow developing a possible
scenario how to reduce risks caused by sta-
tionary and mobile sources of ambient air
contamination; this scenario envisages any

ISSN (Print) 2308-1155 ISSN (Online) 2308-1163

reduction in health risks to be achieved with
least possible costs.

As we have already noted, ambient air
contamination and its probable effects on
population health are a truly pressing issue.
We believe that “Pure air” federal project as
an integral part of “Ecology” national project
can be successfully implemented only if there
are well-coordinated interdepartmental efforts
to make targeted managerial decisions aimed
at decreasing ambient air contamination, re-
ducing health risks, and providing sanitary-
epidemiologic welfare of the population.
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