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Abstract: The article demonstrates that the legal framework of the Russian Federation requires the assessment of
public health harm to exercise administrative and criminal sanctions in the event of breach of legislation in the
sphere of sanitary and epidemiological welfare and consumer rights protection. Modern scientific evidence of
causal relationships between the environment and health, as well as the introduction of risk assessment methods into
the work of sanitary services make it possible to create a sufficient body of evidence of the adverse effect of certain
environmental factors on public health, especially if health hazard rate is determined as unacceptable. We propose
an algorithm for creating an evidential basis of public health harm that includes the assessment of health hazard and
special medical and biological research. This algorithm may be used for sanitary and epidemiological investigations,
inquiries and expert evaluations. We also provide a description of the elements of the evidential basis on group and
individual levels.
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The right to life and the right to health protection are among the universally
acknowledged, basic and inherent human rights and freedoms according to the Constitution of
the Russian Federation (Articles 2 and 7.1, 20, 41) and are subject to state protection.

The concept of health harm is used in more than 20 laws of the Russian Federation,
which stipulate compulsory compensation of health harm by the party that caused it (Article
1064 “General Attribution of Liability for Damages" of the RF Civil Code (Part 2) No. 13-FZ as
01 26.01.1996; Article 14 “Property Liability for Damages Caused by Defective Goods (Works,
Services)" of the Federal Law on Consumer Rights Protection”; “On Environmental Protection”,
“Framework Legislation on Public Health Protection”, etc.)

Federal Law No. 52-FZ “On the Sanitary and Epidemiological Welfare of the Public”
defines sanitary and epidemiological welfare as public health and healthy environmental
conditions that present no health hazards. The concept “health harm” is used by a number of
sanitary norms and regulations.

RF Government Decree No0.522 as of August 17, 2007 “Health Harm Estimation
Regulations” defines health harm as breach of the anatomical continuity and physiological
functioning of human organs and tissues caused by the impact of physical, chemical, biological
and psychogenic factors of the environment.

Articles 11.5 and 12.2 of the RF Administrative Code, Articles 111-113 of the RF
Criminal Code and the Decree of the Ministry of Public Health and Social Development No. 194
as of April 24, 2008 determine the medical criteria to estimate severe, medium and mild health
harm, classify injuries, cases of poisoning and other health problems, as well as the degree of
disability caused by the disease. The list of health disorders is open and can be updated.

Numerous studies have shown that the evidence of health harm described and qualified in
this document is also manifested under the impact of a number of environmental factors. Such
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evidence may be: dysfunction of vital functions of human organism [2,5,7,12], acute heart
and/or vascular failure, cerebral circulation disorder [8], severe acute respiratory failure, acute
poisoning by chemical and biological substances including toxic metals or gases, food poisoning,
temporary disorder of functions of organs and/or systems, etc. [1, 5, 10, 12-14].

It is important that the identification and estimation of the severity of health harm should
be an integral part of the regulatory and supervision activities of the Federal Service for
Consumer Rights Protection and Public Welfare (Rospotrebnadzor), as

- in all sanitary and epidemiological expert evaluations, investigations, screening
procedures, inquiries and other forms of evaluation (Article 42 of Federal Law No.52-FZ7) it is
necessary to establish the fact of the harmful effect of environmental factors, and to identify the
reasons and conditions for the emergence and spread of infectious diseases and mass non-
infectious diseases (poisonings);

- to justify unscheduled inspections according to part 2 of Article 10 of Federal Law
No0.294-FZ “On the Protection of the Rights of Legal Entities...” and the Decree of the Federal
Service for Consumer Rights Protection and Public Welfare No.764% as of 16.07.2012, it is
necessary to indentify the causes of health harm or the threat to human life and health;

- to apply certain measures of administrative pressure according to Articles 6.17, 14.43,
14.44, 14.46° of the Administrative Violations Code, it is necessary to estimate the degree of
harm, because in the event of public health harm induced by the inappropriate or unhygienic
condition of the object under supervision, the responsibility is much higher than that incurred in
the event of simple discrepancy between the actual state of the object and the hygienic
requirements and standards®.

- to substantiate the indicia of crime in order to apply criminal responsibility measures
according to the RF Criminal Code (Articles 236 “Breach of Sanitary and Epidemiological
Regulations, Resulting by Negligence in Epidemics or Mass Poisoning" and 238 "Production,
Storage, Transportation or Sale of Goods and Products, Performance of Works or Services
Nonconforming to Safety Standards™. In this case health harm evaluation is the condition for the
incurrence of responsibility.

2 “The Administrative Procedure for the Federal Service for Consumer Protection and Public Welfare to Ensure the
Fulfillment of Health and Consumer Rights Legislation and Sale Regulations by Legal Entities and Individuals”

> RF Administrative Offences Code: Article 6.17. “Breach of RF legislation on the protection of children from
information that is harmful for their health and/or development”; Article 14.43 “Breach of technical regulations by
producer or seller”, Article 14.44 “Unreliable Declaration of Product Conformity”; Article 14.46 “Breach of
Requirements for Product Labelling”.

* For instance, the breach of technical regulations by a seller or producer (Article 14.43) leads to an administrative
fine of 10,000 to 20,000 rubles for administrative officials and 100,000-300,000 rubles for legal entities. However,
if the same violation has caused the infliction of harm to life or health, the fine is increased to 20,000-30,000 rubles
for officials and 300,000 to 600,000 for legal entities with a possible attainder of the offending objects.

3 RF Criminal Code, Article 236 “Breach of sanitary and epidemiological regulations leading to mass infection or
poisoning of the public is punishable by a fine up to 80,000 rubles”. .. or custodial restrained up to one year. Article
238. “Production, Storage or Transportation... performance of works or services non conforming to safety
regulations... if they: Recklessly led to severe health harm... are punishable by a fine of up to 500,000 rubles or
imprisonment of up to six years...
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Both Article 236 of the Criminal Code on the responsibility for the mass infection and
Article 1 of Federal Law No.52-FZ "On Sanitary and Epidemiological Welfare”, define "mass
non-infectious diseases (poisonings) as “human conditions inflicted by physical and/or chemical
and/or social environmental factors”. This justifies the need to establish the fact of mass
epidemics, i.e. health harm, in order to substantiate the degree of liability.

Article 42 of the Federal law No.122-FZ as of 22.08.2004 “On Sanitary and
Epidemiological Welfare” requires that sanitary and epidemiological expert evaluations,
investigations, observations, studies, trials, toxicological, hygienic and other kinds of evaluations
should be carried out, by right of which Chief State Medical Officers evaluate the situation,
confirm the fact of health harm and identify its cause (according to the Decree of the Federal
Service for Consumer Rights and Public Welfare No.359 as of 30.04.2009 "On Sanitary-
Epidemiological Expert Evaluations, Observations, Studies, Trials and Toxicological, Hygienic
and other Evaluations").

The procedure of investigating occupational diseases is prescribed in the Regulations on
the Investigation and Record Keeping of Occupational Diseases (approved by the Decree of the
RF Government No.967 as of Decemter 15, 2000). Investigations into food poisonings are
prescribed by the Instruction on the Procedure of Investigation, Record Keeping and Laboratory
Analyses of Cases of Food Poisoning in Institutions of the Sanitary and Epidemiological Service,
approved by the Chief State Medical Officer of the USSR on December 20, 1973, No.1135-73.

However, there is no regulation on the procedure and submission of the evidential basis
in the event of mass infection or public health harm induced by physical, chemical or other
environmental factors.

Many researchers recognize the complexity of establishing and proving the causal link
between environmental pollution and health harm [3,11,17,18,23]. Yet there are some in-depth
analytical studies of court practice on compensations for environment-induced health harm
[18,20,23]. Scholars have proposed and evaluated the types and content of elements required to
build an evidential basis of causal links between human health and the impact of environmental
factors [1,5,7,13,14]. Methods of biological monitoring to determine impact and response
markers are also being developed. Such methods are widely used and appreciated in arbitrage
practice worldwide [6,9,15,19,21,22,24,25].

Scholars have also defined the key principles of evidentiary medicine and environmental
epidemiology that underline the evidential basis of instances of public health harm induced by a
negative impact of environmental factors [18]:

- impact precedes effect;

- several (many) individuals exposed to the impact display an expressed effect of the
impact;

- the effect is dependent on the exposure;

- the effect is stable and reproducible;

- a biologically credible link between the exposure and the effect has been established;

- the effect has no other explanations.
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A new impulse in the studies of the causal link between public health and the quality of
the environment was given by the introduction of the international risk assessment methodology
into the practice of the Russian Health Service. An important document adopted in this
connection is the “Public Health Hazard Assessment Guide", which should be used in situations
when the environment is polluted by chemical substances (Guide 2.1.20.1920 - 04), and a
number of other recommended practice guides®. The introduction of risk assessment has made the
hygienic evaluation of the situation strictly oriented towards danger factors and potential health ssues.
Although it is not evidence of harm as such, its results considerably narrow the search for evidential basis and
substantially improve the results and efficiency of diagnostic tests in relation to both danger factors and human
health [4,12,16,22].

In general, the evaluation and proof of health harm is viewed as a feasible task, although
it requires a systemic approach and meticulous data processing [11,17,18].

The aim of this research was to develop and test an algorithm for establishing the fact of
environment-induced health harm and to substantiate methods of building an evidential basis to
prove the causal link between health harm and its sources.

Research methods The general algorithm and methodological approaches were
developed on the basis of an analytical generalization of Russian and foreign literature, using the
method of logical variables.

To validate the method of health harm assessment and the establishment of the link
between health harm and environmental factors, we used official data on the sources and quality
of the environment submitted by the Federal Service for Consumer Rights and Public Welfare
collected during its sanitary and epidemiological investigations. Spatial exposure evaluation was
performed with the help of ArcGIS 9.3 and vector maps of the territories. Health risk assessment
was conducted according to "Guidelines for Public Health Risk Assessment” 2.1.10.1920—04
(approved by the Chief State Medical Officer as of 05.03.2004).

The bio-medical tests and examinations were conducted according to the RF National
Standard GOST-R 52379-2005 "Good Clinical Practice" (ICH E5 GCP), with strict adherence to
the ethical principles stipulated in the Helsinki Declaration of 1975 with the 1983 additions
(obtaining the informed agreement of the volunteer).

The collection and storage of biological samples (blood, urine) for the study was
conducted according to the requirements in Guide 1.3.2322-08 “Safety of Working with RG3-4
Microorganisms and Parasitical Disease Causative Factors”.

The amount of chemical contaminants in biological media was measured by a certified
testing laboratory using standardized testing methods.

The amount of chemical substances in biological media was compared with the indices in
samples taken from the population of areas outside the impact area (control group indices) and
literature data (reference rate).

% Guide 2.1.10.0031-11 “Complex Assessment of Water-Transmitted Bacterial Intestinal Infection Hazard”, Guide
2.1.4.0032-11 “Integral Assessment of Chemical Safety of Drinking Water ”, Guide 2.2.10.0059-12 “Traffic Noise
Health Hazard Assessment”, Guide 2.1.10.0061-12 "Alternating Magnetic Field (up to 300 Hz) Health Harm
Assessment”, Guide 2.1.10.0062-12 “Evolution Model-based Qantitative Assessment of Non-oncogenous Health
Hazard of Chemical Substances Exposure” and a number of others.
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While processing the information on the level of chemical substances in biological media
(exposure markers) and laboratory response markers, we took into consideration the data
distribution pattern, the computation of the statistical performance of data array for different
distribution patterns using standardization methods, and the evaluation of variation series and
criterial indices. Data evaluation was performed against the following indices: group mean;
standard deviation for the data body; data measurement error; the worst indicator value in group
(maximum or minimal value depending on the indicator type); the share of samples exceeding
the control level (physiological norm for the given age, control group rate); results of confidence
estimation of the difference between the group rate and the control rate (by Student’s criterion,
>2, p<0.05).

Medical examinations of patients aimed at detecting clinical evidence of health disorders
were accompanied by functional tests validated by literature data of potential negative effects of
chemical substance impact. During the examinations, the doctors responded to the presence
(absence) of health disorders that were expected at the given level of exposure and had a
pathogenic relation to it. They examined functional disorders of critical organs and systems that
had been exposed to unacceptable health hazard factors. Each patient was given the main and
secondary diagnoses factoring in a complex of laboratory indicators and functional tests results.

The results of medical examinations and functional and laboratory tests were processed
with due consideration for data distribution patterns and the computation of the statistical
performance of the data array for different distribution patterns, using standardization methods.
We also factored in the evaluation of variation series and criteria indices. Data evaluation was
performed against the following indices:  frequency of each diagnosis in the group (the
proportion of diagnosed patients in the total number of patients); frequency of detection of
objective health disorder symptoms; mean physiological function parameter (if attributable);
standard deviation of the parameter for the data body under study; parameter measurement error
for the data body; frequency of abnormalities (the share of abnormal samples in the total number
of samples); the maximum value of the index in the group; results of confidence estimation of
the group rate divergence from the control rate (by Student’s criterion, £~2, p<0.05).

Key findings

We used a case study where health harm inflicted by exposure to chemical substances
was estimated to propose and validate the algorithm for building the evidential basis. The
algorithm includes seven consecutive stages.

1. Proper establishment of the circumstances that require health harm estimation validates

the whole chain of evidence and helps plan a system of analytical, sanitary, epidemiological,
medical and other inquiries.
2. The accumulation and analysis of information on the sources of impact and the quality

of the environment is needed to identify and properly document the presence of a source of

adverse impact. If at this stage (investigations, expert evaluations) the source can not be
identified, the investigation is stopped, as the further chain of evidence makes no legal sense.
3. The assessment of the health hazard rate allowed addressing a number of tasks: detect

danger factors (danger identification stage), obtain data on the level of human contact with the
danger factor (exposure evaluation), determine the kinds of potential negative effects (evaluation
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of the ‘exposure-response’ link and its expression), obtain quantitative values of the severity of
the health hazard in relation to critical human organs and systems. The indicator of health harm
infliction included in the evidential basis consisted in a) the fact of public exposure to chemical
substance(s) substantiated by computation and instrumental methods, and 2) an unacceptable
level of health hazard revealed by standardized methods.

4. Medical and biological tests were the key stage for the establishment and estimation of
the type and degree of health harm. The tests were performed in several significant directions.
4.1. Tests of the qualitative and quantitative content of chemical substances (exposure
markers) in biological media (tissues, excretes, biological liquids, exhaled air, etc.) were
regarded as evidence for the individual’s contact with a certain environmental factor. To be
included into the evidential basis, data was compared against the following criteria: scientific
data (data bases of WHO, EPA, Russian regulatory and methodological documents, etc.) confirm
the possibility of the presence of substance(s) in the environment or persistent metabolite in the
biological media under known exposure; the mean content of chemical substances in the
biological media (M+m) (exposure marker) increases to a credibly higher level in comparison
with that of the control group (Mitmy’) (p<0.05); it is possible to establish a credible link
between the amount of the substance in the biological media and the exposure level (p<0.05).

4.2. Laboratory, functional and instrumental tests were performed using programs
appropriate for the character and level of exposure and obligatorily involved the detection of
effect markers. The effect markers were selected on the basis of scientific analysis of the
available data. The criteria for the inclusion in the evidential basis were as follows: several
patients in the group had similar abnormalities of laboratory indices reflecting the impact of a
chemical substance (nP>Pytpy ;n>5%); it was possible to detect a credible link between the
index and the level of exposure or an exposure marker (p<0.05); several patients in the group
displayed homogenous (similar) complexes of laboratory abnormalities revealing functional
disorders (n>5%), there was scientific data on the biological credibility of the index or complex
of indices with the given level of exposure (exposure marker).

4.3. Medical examinations involving the description and analysis of individual and group
rates of the clinical evidence of health disorders adequate to the impact of the harmful
environmental factor were aimed to confirm the presence of health harm as such. The facts to
be included into the evidential basis were identical diagnoses revealed in the group of exposed
individuals substantiated by clinical symptoms and a system of laboratory indices and functional
tests having credible biologically justifiable connections with the exposure (exposure markers)
(n>5%). Only those diagnoses (disorders) were examined whose frequency was credibly higher
than that in the control group (p<0.05) if they affected critical organs and systems subjected to
an unacceptable level of health hazard. All scientific data on similar diseases emerging in
similar exposure cases was taken into account.

5. Information on_individual and group average lifestyle features, occupational, genetic

and other factors was collected and analyzed with the aim to rule out all other factors that could
have caused similar health disorders. This aspect of health harm estimation and its connection
with environmental factors is of key importance and it was carefully documented.

7 Here and elsewhere 'k’ subindex stands for 'control’ or 'comparison level'
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6. The aim of systemic processing of the whole body of information on the types of
effects, impact criteria, the available models of the “exposure — effect” link was to build an
integrated evidential basis of presence or absence of health harm inflicted by the impact of

environmental factors.

7. The final stage consisted in data documentation and the preparation of the supporting

materials and expert reports on health harm inflicted by the negative impact of the environment.
During the final stages, all elements of the evidential basis were built into a system to
analyze credible connections between individual elements with the help of mathematical

operations with logical variables that could assume two values: TRUE (logical 1) or FALSE
(logical 0). Each connection was evaluated separately as “proven” or “not proven” (see Fig.

below).

Risk evaluation stage

F1 Danger source identification

l U: F;-F, {1;0}

F 2 Exposure evaluation. Exposure-response dependency analysis

U: F»-F; {1;0}

U: F»-F; {1;0}

F 3. Risk characterization

F4. Measuring the level of the chemical substance (exposure marker) in the
organism of a patient (group of patients)

S
S]
S F5. Analysis of the load-adequate complex of clinical, laboratory, functional,
N instrumental indices (response markers). f-
Ry
= U: Fe-Fo {1:02
Fé6. Disorder diagnostics and evaluation of the dysfunction of critical organs
’ and systems detected at Stage F3
q

U=1 *

* U=0

Health harm inflicted by the negative
impact of an environmental factor is
deemed proven if any presented
sequence of ‘true’ variables permits
building a continuous chain from F1 to
F6

Health harm inflicted by the negative
impact of an environmental factor is
deemed not proven if none of the
presented sequences permits building a
continuous chain of ‘true’ variables from
F1 to F6

Fig. General procedure of proving environment-infilicted health harm
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The formalized scheme for proving health harm based on establishing connections
between individual elements expressed by logical variables is represented in the following
equation:

4

Negg Negg Ny Ny Negg
1-2 2-6 2-3 3-6 2-5 2—-4 4-5 5-6
U=U, [ZUU +U; ZUU J{ZU% +U D Uy JZU@' J
= = k=1 k=1 =1

i=1

Where U is the harm inflicted by a certain factor that is deemed proven if any presented
sequence of “True” logical variables permits building a continuous chain from the first factor
(F1: presence of a source of harmful impact) until the last one (revealed fact of health violation
expressed by a functional disorder of critical organs and systems determined at the stage of risk
assessment).

This algorithm was used to assess the health harm inflicted on people living within the
impact area of a large cable-producting factory. The results of the investigation have shown that:

- Only this factory had discharged into the atmosphere emissions containing phenol and
o-, m and p-cresols that were able to form a significant concentration of these contaminants in
the ground-level air;

- The ground-level concentration of phenol around preschool institutions in the area was
up to 3.6 MPC one-time concentration and up to 2.7 MPC daily average, and the concentration
of cresols was up to 1.7 MPC one-time concentration and 2.0 daily average;

- Chronic exposure to tricresol and phenol leads to the increase of the risk of developing
nervous system pathology to 10.02 (with the contribution of tricresol of approximately 99.77%),
CNS pathology to 9.23 (with the contribution of phenol up to 65.34%), blood system disorder to
12.08 (with the contribution of phenol up to 82.78%), liver disorder to 2.3 (with the contribution
of phenol up to 94.08%, renal disorder to 2.7 (with the contribution of phenol up to 86%). The
health hazard was assessed as unacceptable.

- Children living in the exposed area were found to have the amount of contaminants in
their blood that credibly exceded the comparison levels: the amount of phenol exceded the
comparison level by a factor of 1.7, while the amount of o-cresol and p,m-cresol was 11.8 and
5.8. times higher respectively (p<0.05);

- A comparative analysis (against the age-related physiological norm and the control
group indices) of the in-depth laboratory tests of the children has revealed a series of deviating
laboratory and cytogenetic indices associated with the development of negative effects:
activated lipid peroxidation (increased level of lipid hydroperoxide, malondialdehyde) dependent
on the increased level of phenol (R2 = 0.13+0.45; 7.2<F<33.8; p=0.000); strained activity of the
antioxidant system (increased level of general antioxidant activity) dependent on the increased
level of phenol and m-cresol (R2 = 0.18+0.36. 29.26<F<30.97; p=0.000); activation of a cytolitic
process (increased ASAT level) dependent on the high level of phenol (R2=0.11; F=6.73;p =
0.012); disruption of the synthesis of blood-coagulation factors in the liver (reduced bleeding
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time) dependent on high phenol level (R2=0.46; F=154.25; p=0.000); inflammatory reaction
(high content of leucocytes and segmented neutrophyls) dependent on the high level of phenol
in blood ((R2=0.59; F=79.29; p = 0.011); cytogenetic changes (qualitative polymorphism-type
changes of chromosomes, genetic instability in expholiative cells of buccal epithelium expressed
in a high frequency of nuclear apparatus disorders) dependent on high levels of phenol and o,m-
cresol (R2=0.10-0.20; 6.13<F<11.85; p=0.000-0.028) with the contribution of these
contaminants to the development of polymorphic changes of 10-20% (p=0.000-0.028); activation
of oxidation process on the DNA level of cells (elevation of 8-hydroxide-2-deoxiguanosine)
dependent on the high level of phenol and o-,m-cresol in blood (R2=0.15-0.25; 7.22< F<10.25;
p=0.000-0.021), with the contribution of these contaminants to the development of oxidative
damage on the DNA level amounting to 15-25% (p=0.000-0.028).

- A series of immunological deviations has been revealed signaling of the development of
negative effects with an elevated level of m-cresol, o-cresol and/or phenol in blood: a) disorder
of the cellular component of immunity: reduced activity of phagocytosis, inhibited expression of
T-helpers and T-activation cells (R2=0.24-0.78; p=0.000-0.008); b) disorder of humoral
immunity: suppressed IgM (R2=0.76, p<0. 05); c) specific response to factor loading
components (elevated phenol antibody level); d) disorder of neurohumoral regulation on cortisol
and serotonin levels against control group, etc.

- Medical examinations accompanied by laboratory tests have revealed that children from
the test group developed nervous system pathology (75.7% against 49.1%, p<0.001) 1.5 times
more often than children from the control group. The predominant type of NS disorders revealed
was vegetative-vascular dystonia (40.1% against 35.2%; p=0.49). Over a third of the children
(35.6%) were diagnosed with a neurosis-like syndrome (25.0%), compared to a much lower rate
in the control group (10.7%, p<0.01). The study has established the causal link between the
incidence of health disorders of children from the exposed area with an elevated phenol level in
blood: disorders of nervous system (R2=0.03; F=6.19; p=0.01), blood circulation organs
dysfunction (R2=0.99; F=2479.17; p<0.001), digestive system dysfunction (R2=0.22; F=68.10;
p<0.001) and urinary system dysfunction (R2=0.43; F = 169.52; p<0.001).

The results of indepth testing and special questionnairing data have shown that 7% of
children met the whole set of conditions that permit the conclusion that their disease had been
inflicted by environmental factors (i.e. met all the criteria for proving the link between the health
harm with the environmental factors):

- Each patient lived in the high exposure area and attended a pre-schol institution in the
same area;

- Each child had phenol and one of the cresol isomers in their blood at a rate credibly
exceeding the top permissible level for the control group (Mi>M+m). A series of biochemical
and immunological indices credibly linked with the levels of chemical contaminants in blood
exceeded the top (bottom) limit of the physiological norm (i.e. the effects were expressed and
displayed by several individuals, were persistent and biologically credible);

- The diagnosis “Secondary immunodeficient condition (D83.9)" factored in the system
of clinical and laboratory indices and functional tests having credible biologically justified
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connections with exposure (exposure markers), i.e. the health harm was proven by a complex of
indices.

- Neither the medical history nor parent questionnairing revealed any other reasons that
could have triggered the health disorders.

So, the health harm on the population and, in a number of cases, individual level, was
deemed proven, which was acknowledged by representatives of the factory. The results of the
sanitary-epidemiological investigation and expert evaluation made the factory consider using
phenol- and cresol-free technologies.

Children who had developed health disorders inflicted by environmental factors received
specialized medical treatment.

Using the proposed approach, the health harm and the mass character of incidence of
digestion and immune system disorders were proven relating to the population (children) of
Krasnokamsk, where drinking water was contaminated with chlor-organic compounds, products
of water hyperchlorination. The evidential basis was used in the lawsuit of Perm Krai Office of
the Federal Service for Consumer Rights and Public Welfare against the water supplying
company ‘“Navogor-Prikamie”. As a result, the company was ordered to take mitigation
measures, and the local administration was advised to use an alternative water supplier.

Health harm and mass incidence of respiratory disorders among children was proven by a
prosecutor’s investigation and sanitary-epidemiological expert evaluation following the
complaints of residents of the Russkoye Pole industrial area (Kungur, Perm Krai). After the
harmful impact was proven, the company took emergency measures to reduce its harmful
emissions into the atmosphere before the start of the lawsuit.

A joint pilot project of the Federal Budget Institution of Science and the Saint-Petersburg
Office of the Federal Service for Consumer Rights and Public Welfare proved health harm
(respiratory, nervous system and sense organs disorders) inflicted on both children and adults
living in the proximity of Pulkovo Airport (Saint-Petersburg). The investigation revealed such
harmful factors as a high level of equivalent noise and chemical pollution of the air.

Practice has shown that up to 12% of all patients subject to the harmful impact had the
full range of indices allowing to attribute their conditions to the environmental impact.

The results obtained lead to the following conclusions:

- The legal framework of the Russian Federation requires the estimation of health harm
for a range of causes including the management of sanitary and epidemiological welfare by legal
methods;

- A sanitary and epidemiological investigation (study, expert evaluation) including a
preliminary examination of the circumstances, health hazard assessment, controlled medical and
biological trials, complex statistical data processing, elements of mathematical modeling and
logical links analysis permits establishing the fact of health harm and proving the causal link
between this harm and the negative impact of environmental factors and sources of such impacts.

- Normative consolidation of the procedure of collecting and presenting the evidential
basis of health harm inflicted by negative environmental factors has yet to be completed;

- It is necessary to develop domestic criteria and methodological basis of health harm
estimation on individual, group and population levels, including the determination of exposure
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and response markers, and to obtain mathematical models of the connection between individual
factors and groups of factors with public health indices appropriate for Russian conditions;

- Another important task is to improve the system of chemico-analytical and laboratory
methods of building the health harm evidential basis with regard for best laboratory practices,
and modern methods of pre-clinical and clinical tests from the perspective of evidential
medicine.

- It is also necessary to further develop the practice of health harm estimation to justify a
system of preventive and medical measures, plans of actions, unscheduled check-ups, etc., and to
expand the practice of lawsuits for compensations for harm inflicted by the impact of
environmental factors.
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