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The research focuses on classifying Russian regions as per their sanitary-hygienic and social-economic welfare, as
well as on assessing (for certain nosologies) correlations between heterogeneous risk factors and morbidity with temporary
disability among working population. The RF regions were classified (with k-average cluster analysis) as per their sanitary-
hygienic and social-economic welfare in order to spot out territories with similar "background” for formation of working
population health.We used data provided by the Federal Statistic Service (as per the RF regions) collected in 2016 as our
empiric base. As per cluster analysis results, we assigned the RF regions into four specific categories, namely "ill-being”,
"moderately ill-being”, "moderately well-being", and "well-being" (the obtained data are visualized on the map of the coun-
try).The performed correlation-regression analysis allowed us to obtain more than twenty authentic models that described
correlations between various factors and morbidity with temporary disability among working population.We calculated de-
termination coefficient R’ for each model that characterized a share of explained variation in a health parameter caused by
a factor that was considered in a model.We paid special attention to the Ist cluster that had the least favorable background
for health formation (here we detected most apparent influence exerted by social and economic factors on analyzed health
parameters of working population). The 2 clyster was also examined thoroughly as it was characterized with the highest
morbidity among working population (we revealed that social-hygienic welfare on territories belonging to this cluster had
greater influence on health parameters than social and economic one).Our data can be appliedto create federal and regional
programs aimed at preserving and improving working population health.
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National targets to be reached and strate-
gic development tasks to be solved in the RF
over a period of time up to 2024 are fixed in
the RF President Order dated May 07, 2018.
They are all aimed at streamlining and speed-
ing up technologic development of the coun-
try, as well as at providing economic growth
rates higher than average ones in the world.
All that should result in Russia taking its place
among the top five economies in the world' .

These plans are quite ambitious and they re-
quire high-quality labor resources that can
provide relevant labor productivity. Russian
workers employed at enterprises and compa-
nies are assumed to be highly-qualified profes-
sionals and to have intellectual and innovative
potential as well as good health. The latter is a
significant issue given decreasing number of
population and a growth in average age of em-
ployable population in the country which oc-
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curs, among other things, due to a planned in-
crease of the retirement age.

Preservation and improvement of workers’
health in Russia is most often considered to be
dependent on minimizing effects produced by
occupational risk factors. Impacts exerted by
occupational factors and working conditions on
mortality and morbidity among employable
population have been proven by research per-
formed in the North America [1-3], Europe
[4-6], and Russia [7-10]. A considerable num-
ber of studies on occupational morbidity and
industrial injuries have been accomplished in
Russian regions [11-15]. Their results allow
concluding that all regions in Russia differ sig-
nificantly as per health parameters of employ-
able population; it is determined not only by
peculiarities related to employment and work-
ing conditions, but also by anthropogenic con-
tamination of the environment [16], and in
some Russian regions also by climatic factors
(low temperatures [17, 18], significant discrep-
ancies in average temperatures in warm and
cold seasons [19], a regional climate being too
windy [20]). An extent to which people pursue
health-preserving life style also influences their
health greatly [21-23]; it is also true for social
and economic context of workers’ life [24, 25].
Impacts exerted by social and economic ill-being
of a territory on mortality and morbidity among
employable population are determined by a lim-
ited access to medical aid [26], poor living con-
ditions [27], and prevalence of hazardous behav-
ioral attitudes as regards health [28-30]. Be-
sides, poor social and economic development of
the country, frequent financial crises, and de-
creasing population incomes are able to create
intensive (chronic) “social stress” [31].

Our research goal was to classify Rus-
sian regions as per sanitary-hygienic and so-
cial-economic welfare as well as to assess cor-
relations between heterogeneous factors and
parameters of morbidity with temporary dis-
ability among working population (for each
specific category).

Data and methods. RF regions were clas-
sified via k-cluster analysis as per their sani-
tary-hygienic and social-economic welfare; it
was done in order to spot out territories with
similar “background” for formation of working
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population’s health. Our empiric data were
taken from the Federal State Statistics Service
(as per RF regions); we used data for 2016. To
determine sanitary-hygienic welfare in a region,
we applied three parameters that characterized
anthropogenic burden on the environment:

a) a share of ambient air samples not con-
forming to hygienic standards (%);

b) a share of drinking water samples devi-
ating from hygienic standards as per sanitary-
chemical parameters (%);

¢) a share of soils samples not conforming
to hygienic standards as per sanitary-chemical
parameters (%).

We analyzed social-economic welfare in
a region as per three macro-parameters that
usually determined more particular socioeco-
nomic ones:

a) adjusted gross regional product per
capita (gross added value) (rubles);

b) specific weight of dilapidated housing
in the overall housing stock (%);

c¢) population’s purchasing power which
is calculated as a ratio of average population
incomes per capita to a living wage fixed in a
specific RF region.

To assess working population’s health in
regions assigned into different clusters, we ap-
plied the following parameters of morbidity
with temporary disability: a) a number of tem-
porary disability cases (as per 100 workers),
b) a number of days during which a worker
was temporarily disabled (as per 100 workers
in general, and as per sex as well), c) average
duration of 1 temporary disability case.

We applied correlation-regression analy-
sis for regions in each cluster to determine cor-
relations between an extended list of various
risk factors and morbidity with temporary dis-
ability among working population. Parameters
related to sanitary-hygienic factors included
a number of examined drinking water samples
with hazardous chemicals contents higher than
MPC; a number of examined samples taken
from centralized water supply systems that
didn’t conform to hygienic standards (%);
a number of examined soil samples taken in
settlements that didn’t conform to hygienic
standards (%); a number of examined ambient
air samples taken in cities and rural settle-
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ments that contained hazardous chemicals in
concentrations higher than MPC (%); a share
of examined objects that didn’t conform to hy-
gienic standards as per noise (%); a share of
examined objects that didn’t conform to sani-
tary standards as per vibration (%); a share of
examined objects that didn’t conform to hygi-
enic standards as per electromagnetic radiation
(%). We applied the following social-econo-
mic factors in our analysis: value of the na-
tional wealth (value of fixed assets in various
branches) per capita (rubles); investments into
fixed capital per capita (rubles); unemploy-
ment rate (as per WLO methodology, %); ex-
penses on education (rubles/person); expenses
on public healthcare (rubles/person); number
of physicians (all specialties; per 1 thousand
people); number of nurses (per 1 thousand peo-
ple); a living wage fixed in a region (rubles):
average population incomes per capita (rubles); a
ratio of average incomes per capita to a living
wage (%); average monthly wage paid to an em-
ployed (rubles); a share of people with incomes
lower than a living wage (%); a number of fami-
lies who were provided with housing or im-
proved their housing conditions on their own, a
ratio to overall population; a share of housing
without centralized water supply (%); a share of
housing without sewerage (%); specific weight
of housing equipped with centralized heating.
Results and discussion. Cluster analysis
results allowed assigning RF regions into four
different clusters. The first cluster included
regions where the situation was the worst in
terms of both sanitary-hygienic and social-
economic situation there; there were 19 RF
regions assigned into it. They were predomi-
nantly located in the Far East Federal District
(Jewish Autonomous Area, Primorye region,
Yakutia, and Khabarovsk region) and Siberia
Federal District (Transbaikal region, Irkutsk
region, Kemerovo region, Krasnoyarsk region,
Novosibirsk region, Buryatia Republic, Tyva
Republic) (Figure). Kurgan region and Chely-
abinsk region from the Urals Federal District
were also included into this cluster as well as
Kirov region and Saratov region from the
Privolzhskiy Federal District. This cluster also
included Kursk region, Murmansk region, In-
gushetia Republic, and Crimea Republic. The
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cluster had the highest share of ambient air
samples that didn’t conform to hygienic stan-
dards (average cluster value was 1.89%); soils
samples not conforming to hygienic standards
(10.38%); and the highest specific weight of
dilapidated housing in the overall housing
stock; purchasing power was the lowest in this
cluster (2.36). Morbidity with temporary dis-
ability was not critical in this cluster as most
examined parameters were close to average
country values excluding “average duration of
1 temporary disability case” that amounted to
14.4 days in 2016.

The second cluster that included regions
where a situation was “moderately adverse” had
the highest share of drinking water samples that
didn’t conform to hygienic standards (39%).
A share of dilapidated housing in the overall
housing stock was also high in this cluster
(4.4%). Other sanitary-hygienic and social-
economic parameters were close to average
country values but morbidity with temporary
disability could be considered too high as actu-
ally four out of five parameters related to it
were the highest in RF regions included into
this cluster. A number of temporary disability
cases amounted to 47.17 per 100 employed, and
a number of days during which a person was
off sick amounted to 643 (overall) per 100 em-
ployed, 737.9 (women), 598.2 (men).

Almost half of the regions located in the
Central Federal District were assigned into this
cluster (Vladimir region, Ivanovo region, Kos-
troma region, Smolensk region, Tver’ region,
Tula region, and Yaroslavl region), together
with neighboring Novgorod region. Besides,
the cluster included three more regions from
the North-West Federal District (Arkhangelsk
region, Leningrad region, and Karelia). Also
some southern regions were ranked as being
“moderately adverse”: they were Rostov re-
gion, Dagestan, and Kalmykia; it included
several “Siberian” regions, such as Komi Re-
public, Tomsk region, and Khanty-Mansi
Autonomous Area and two regions from the
Privolzhskiy Federal District, namely Perm
region and Mordovia, and two regions from
the Far East Federal District (Amur region and
Magadan region). Overall, there were 21 RF
regions in the second cluster.
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Figure. RF regions assigned into different clusters as per sanitary-hygienic
and social-economic welfare

Table

Average values of social-economic and sanitary-hygienic parameters and temporary
morbidity among employed population in clusters and in the country as a whole

Parameters Average value in a cluster Average

1 2 3 4 in RF

Examined ambient air samples with chemicals in

concentrations higher than MPC, % 1.89 0.17 0.34 043 0.67

Examined samples of water taken from centralized

water supply systems not conforming to hygienic 15.64 39.01 8.59 14.32 18.93

standards as per sanitary-chemical parameters, %

Examined soils samples taken in settlements not

conforming to hygienic standards as per sanitary- 10.38 3.05 2.44 6.23 5.04

chemical parameters, %

Purchasing power 2.36 2.65 2.55 3.69 2.71

Share of dilapidated housing, % 5.14 4.40 2.32 2.46 3.53

Gross regional product per capita (billion rubles) 768.81 | 77228 | 517.49 |3522.84|1117.43

A number of days during which a person is off sick 60697 | 643.09 | 61483 | 566.54 | 612.59

per 100 employed

Sl;l;;gber of temporary disability cases per 100 em- 4293 47.17 4523 4207 | 4453

Average duration of 1 temporary disability case 14.44 13.67 13.61 13.44 13.79

A number of days during which a person is off sick 55548 | 59825 | 56726 | 567.54 | 572.51

per 100 employed (men)

A number of days during which a person is off sick 67519 | 737.94 | 67461 | 65522 | 687.89

per 100 employed (women)

The third cluster was made up of “condi-
tionally well” regions; only one parameter here
(“adjusted gross regional product”) was the
lowest among all the clusters (517.4 billion
rubles). All other parameters were close to av-
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erage values, and “share of dilapidated hous-
ing in the overall housing stock” and “share of
soils samples not conforming to hygienic stan-
dards” were the lowest in this cluster, 2.32%
and 2.44% respectively (Table).
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The third cluster included 29 RF regions,
among them 10 Republics (Kabardino-Balkaria,
Karachai-Cherkess, North Ossetia, Chechnya,
and Chuvashia from the North-Caucasian Fed-
eral District, as well as Adygei, Altai Republic,
Mari El, Khalassia, and Udmurtia. There were
also five regions from the Central Federal Dis-
trict (Bryansk region, Kaluga region, Orel re-
gion, Ryazan region, and Tanbov region); four
regions form the Privolzhskiy Federal District
(Orenburg region, Penza region, Samara region,
and Ulyanovsk region); three regions from the
North-West Federal District (Vologda region,
Kaliningrad region, and Pskov region); two re-
gions from the Southern Federal District (Astra-
khan region and Volgograd region) and the Sibe-
rian Federal District (Altai region and Omsk re-
gion) in this cluster; it also included Stavropol
region, Kamchatka, and Tyumen region.

The fourth cluster where the situation was
the safest and most favorable was the smallest
one and included only 13 RF regions. First of
all, they were Moscow city and Saint-
Petersburg (federal cities); secondly, there were
so called “federal regions” such as Krasnodar
region, Moscow region, Bashkortostan, Tatar-
stan, and Sverdlovsk region; thirdly, the cluster
included regions that were rich with mineral
resources, namely Sakhalin and Yamal-Nenets
Autonomous Area. This cluster also included
Belgorod region, Voronezh region, Lipetsk re-
gion, and Nizhniy Novgorod region.

Regions in the fourth cluster had the
highest gross regional product (average cluster
value was 3,522 billion rubles) and purchasing
power (average cluster value was 3.69); share
of dilapidated housing in the overall housing
stock was relatively low and amounted to
2.46%. Sanitary-hygienic well-being was a bit
lower than social-economic one as regions
from the cluster held the second rank place as
per air and soils samples not conforming to
hygienic standards just after the most unfavor-
able first cluster. Morbidity parameters were
among the lowest; it was true for a number of
temporary disability cases (42.07 per 100 em-
ployed), average duration of one temporary
disability case (13.44 days), and a number of
days during which a worker was off sick
(566.5 per 100 employed overall; 655.22 per
100 employed women).
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Our next step was to assess correlations
between specific social-economic and sani-
tary-hygienic factors and morbidity with tem-
porary disability among employed population;
to do that, we took the above-mentioned clus-
ter analysis results into account. Correlation-
regression analysis allowed us to obtain sev-
eral dozens of authentic pair models that de-
scribed those correlations. We also calculated
determination coefficient R* for each model; it
described a share of explained variations in a
health parameter caused by a factor considered
in a model. We paid special attention to the
first cluster as a background situation for
health formation was the least favorable there,
and to the second one as morbidity among em-
ployed population was the highest there.

We detected “factor — effect” relation-
ships between certain social and economic fac-
tors and morbidity with temporary disability
among employed people in the first cluster:

between investments into fixed capital per
capita and a number of days during which a
worker was off sick per 100 employed men
(correlation coefficient was equal to (-0.37), at
p=0.003, a moderate correlation, R2=O.14);
number of days during which a worker was off
sick per 100 employed (overall) (correlation
coefficient was equal to (-0.38), at p=0.003, a
moderate correlation, R2=O.14); a number of
temporary disability cases per 100 employed
(correlation coefficient was equal to (-0.29), at
p=0.025, a weak correlation, R2=0.08);

between living wage and number of days
during which a worker was off sick per 100
employed men (correlation coefficient was
equal to (-0.25), at p=0.047, a weak correlation,
R"=0.06); number of days during which a
worker was off sick per 100 employed (overall)
(correlation coefficient was equal to (-0.25), at
p=0.049, a weak correlation, R*=0.06); a num-
ber of temporary disability cases per 100 em-
ployed (correlation coefficient was equal to
(-0.36), at p=0.004, a moderate correlation,
R?=0.13);

between average income per capita and a
number of days during which a worker was off
sick per 100 employed men (correlation coef-
ficient was equal to (-0.27), at p=0.035, a weak
correlation, R*=0.07), and a similar negative
correlation was also detected in the fourth
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(“the most favorable™) cluster (the correlation
coefficient was equal to ( 0.49), at p=0.002, a
moderate correlation, R*=0.24); a number of
days during which a worker was off sick per
100 employed (overall) (correlation coefficient
was equal to (-0.34), at p=0.006, a moderate
correlation, R*=0.12); a number of temporary
disability cases per 100 employed (correlation
coefficient was equal to (-0.31), at p=0.015,
a moderate correlation, R*=0.10);

There was a correlation between average
wages paid to employed people and a number of
days during which a worker was off sick per 100
employed men (correlation coefficient was equal
to (-0.29), at p=0.021, a weak -correlation,
R?=0.08), and a similar negative correlation was
also detected in the fourth (“the most favorable™)
cluster (correlation coefficient was equal to
(- O 48), at p=0.002, a moderate correlation,

R?=0.23); a number of days during which a
worker was off sick per 100 employed (overall)
(correlation coefficient was equal to (-0.34), at
p=0.007, a moderate correlation, R2=O.11); a
number of temporary disability cases per 100
employed (correlation coefficient was equal to
(-0.29), at p=0.024, a weak correlation, R?=0.08);

There was a correlation between unem-
ployment (calculated as per WLO methodol-
ogy) and a number of days during which
a worker was off sick per 100 employed men
(correlation coefficient was equal to ( 0.37), at
p=0.003, a moderate correlation, R*=0.14); a
number of days during which a worker was off
sick per 100 employed (overall) (correlation
coefficient was equal to (-0.28), at p=0.027,
a weak correlation, R?=0.08).

As we can see, there tends to be an appar-
ent correlation between health parameters and
welfare of working population in the first clus-
ter; in other words, working population health
tends to depend on how economically devel-
oped these territories are. As all the above
mentioned correlations are reverse, we can
state that if social-economic welfare grows,
morbidity with temporary disability among
working population decreases.

We also detected significant influences
exerted by specific sanitary-hygienic factors of
working population health in the first cluster;
there were several “factor — effect” relation-
ships reveled in those regions.
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A number of days during which a worker
was off sick per 100 employed men depended
on an increase in a share of examined samples
containing the following chemicals in concen-
trations higher than MPC: ammonia and am-
monia ion (correlation coefficient was equal to
(0.34), at p=0,007, a moderate correlation,
R’=0.12); boron (correlation coefficient was
equal to (0 50), at p=0,004, a significant corre-
lation, R*=0.25), and there was also a correla-
tion between this parameter and a number of
days during which a worker was off sick per
100 employed (overall) (correlation coefficient
was equal to (0 47), at p=0.000, a moderate
correlation, R?=0.22) and a number of tempo-
rary disability cases per 100 employed (corre-
lation coefficient was equal to (0. 34) at
p=0.008, a moderate correlation, R*=0.11);
manganese (correlation coefficient was equal
to (0.40), at p=0.002, a moderate correlation,
R?=0.16), and there was also a correlation be-
tween this parameter and a number of days
during which a worker was off sick per 100
employed (overall) (correlation coefficient was
equal to (O 32), at p=0.001, a moderate corre-
lation, R?=0.10). There was a correlation be-
tween a number of days during which a worker
was off sick per 100 employed men and
a greater share of examined ambient air sam-
ples taken in urban and rural settlements that
contained the following substances in concen-
trations higher than MPC: fluorine and its
compounds (recalculated as per fluorine) (cor-
relation coefficient was equal t0 (0.42), at
p=0.005, a moderate correlation, R*=0.17); hy-
drogen fluoride (correlation coefficient was
equal to (0.40), at p=0.008, a moderate correla-
tion, R*=0.16); this parameter also depended on
a increase in a share of objects examined with
laboratory tools and not conforming to sanitary
standards as per electromagnetic radiation (cor-
relation coefficient was equal to (0.35), at
p=0.006, a moderate correlation, R*=0.13); on
an increase in a share of objects that were ex-
amined with laboratory tolls and didn’t conform
to sanitary standards as per vibration (correla-
tion coefficient was equal to (0.34), at p=0.009,
a moderate correlation, R?=0.11).

An increase in a share of examined drinking
water samples that contained boron in concentra-
tions higher than MPC determined an increase in
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number of days during which a worker was off
sick per 100 hundred employed women (correla-
tion coefficient was equal to (0.54), at p=0.002,
a significant correlation, R*=0.29).

We determined the following correlations
for the second cluster. Just as it was in the first
one, when unemployment grew, it resulted in
a decrease in a number of days during which
a worker was off sick per 100 hundred em-
ployed men (correlation coefficient was equal
to (-0.57), at p=0.000, a significant correlation,
R’=0.32), a decrease in a number of days dur-
ing which a worker was off sick per 100 hun-
dred employed people (overall) (a correlation
coefficient was equal to (-0.45), at p=0.000,
a weak correlation, R?=0.20), and a decrease in
a number of temporary disability cases per
100 employed (correlation coefficient was
equal to (20 .36), at p=0.003, a moderate corre-
lation, R“=0.13). This can be due to people
being afraid to lose a job as they are aware it
will be rather difficult to find a new one.

When a ratio of average population in-
comes per capita to a living wage grew, it led to
a decrease in a number of days during which a
worker was off sick per 100 hundred employed
women (a correlation coefficient was equal to
(-0.61), at p=0.000, a significant correlation,
R?=0.38), and there was also a decrease in this
parameter per 100 employed people (overall)
(a correlation coefficient was equ ual to (-0.27),
at p=0.032, a weak correlation, R"=0.07).

It is interesting to note that an increase in
an average duration of one temporary disabil-
ity case correlated with a growth in various
social and economic parameters at micro and
macro-levels in the second cluster only. For
example, growing expenses on public health
care determined an increase in an average du-
ration of one temporary disability case (corre-
lation coefficient was equal to (0.44), at
p=0.000, a moderate correlation, R’=0.20); the
same effect was produced by growing average
monthly wages paid to employed population
(correlation coefficient was equal to (O 54), at
p—O 000, a significant correlation, R*=0.30),
an increase in a living wage (correlation coef-
ficient was equal to (0 63), at p=0.000, a sig-
nificant correlation, R?=0.40). Growing invest-
ments into fixed capital per capita determined
duration of temporary disability (correlation
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coefficient was equal to (0.61), at p=0.000,
a significant correlation, R’=0.37), and the
same effect was produced by an increase in
number of families that were provided with
housing or improved their housing conditions
on their own taken as a ratio to overall popula-
tion number (correlation coefficient was equal
to (0.33), at p=0.008, a moderate correlation,
R?=0.11). Better housing conditions also led to
a longer duration of one temporary disability
case in the fourth cluster (correlation coeffi-
cient was equal to (20 .62), at p=0.000, a signifi-
cant correlation, R"=0.38). Number of nurses
(per 1,000 people) in the 2™ and 4™ clusters
had a positive correlation with an average du-
ration of one temporary disability case (corre-
lation coefficient was equal to (0.59) and
(O 55), at p= 0000 a significant correlation,
R?=0.37 and R?=0.31 respectively). Duration
of a disease case in other clusters correlated
with only one or two socioeconomic factors
but in the second cluster there were six such
parameters; and it is only in the second cluster
that this correlation was solely positive while,
for example, in the third cluster (which was
“conditionally well”’) growing investments into
fixed capital per capita resulted in a shorter
duration of one temporary disability case (cor-
relation coefficient was (-0.28), at p=0.010,
a weak correlation, R?=0.08).

As for sanitary-hygienic factors, there
were several most significant ones that deter-
mined parameters of working population
health in the second cluster; they were:

— a share of examined drinking water sam-
ples that contained iron (including iron chlo-
ride) in concentrations higher than MPC; it re-
sulted in greater number of days during which a
worker was off sick per 100 employed men
(correlation coefficient was equal to (0.60), at
p=0.000, a significant correlation, R?=0.36) and
women (correlation coefficient was equal to
(0.38), at p=0.003, a moderate correlation,
R’=0.14), as well as per 100 employed popula-
tion (overall) (correlation coefficient was equal
to (0.44), at p=0.000, a moderate correlation,
R?=0.20); this sanitary-hygienic parameter also
caused a growth in a number of temporary dis-
ability cases (correlation coefficient was equal
to (0.41), at p=0.000, a moderate correlation,
R?=0.17);
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— a share of drinking water samples that
contained manganese in concentrations higher
than MPC resulted in a greater number of days
during which a worker was off sick per 100 em-
ployed men (correlation coefficient was equal to
(0.34), at p=0.009, a moderate correlation,
R’=0.11); the same was detected for excessive
concentrations of copper in drinking water (cor-
relation coefficient was equal to (0.38), at
p=0.006, a moderate correlation, R*=0.15)

— a share of examined soil samples taken
in settlements that did not conform to hygienic
standards as per cadmium resulted in a grow-
ing number of days during which a worker was
off sick per 100 employed men (correlation
coefficient was equal to (0.30), at p=0.006, a
weak correlation, R2=0.O9); the same effect
was produced by a share of soil samples not
conforming hygienic standards as per microbi-
ological parameters (correlation coefficient
was equal to (0.31), at p=0.012, a moderate
correlation, R2=0.10), and this parameter also
correlated with a greater number of days dur-
ing which a worker was off sick per 100 em-
ployed people (overall) (correlation coefficient
was equal to (0.47), at p=0.012, a moderate
correlation, R?*=0.22) and a greater number of
temporary disability cases per 100 employed
people (correlation coefficient was equal to
(0.53), at p=0.000, a significant correlation,
R?=0.28). A greater share of soil samples not
conforming to hygienic standards as per radio-
active substances led to a greater number of
days during which a worker was off sick per
100 employed men (correlation coefficient
was equal to (0.34), at p=0.006, a moderate
correlation, R2=O.12); the same effect was
produced by soils samples not conforming to
standards as per sanitary-chemical parameters
(correlation coefficient was equal to (0.37), at
p=0.003, a moderate correlation, R*=0.13).
A higher share of soils samples not conform-
ing to hygienic standards as per lead contents
resulted in a greater number of days during
which a worker was off sick per 100 employed
people (overall) (correlation coefficient was
equal to (0.35), at p=0.000, a moderate corre-
lation, R’=0.12) and in a greater number of
temporary disability cases per 100 employed
people (overall) (correlation coefficient was
equal to (0.30), at p=0.000, a weak correlation,
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R?=0.09); a greater share of soils samples de-
viating from standards as per heavy metals
contents led to a greater number of days during
which a worker was off sick per 100 employed
men (correlation coefficient was equal to
(0.32), at p=0.011, a moderate correlation,
R’=0.10), a greater number of days during
which a worker was off sick per 100 employed
(overall) (correlation coefficient was equal to
(0.31), at p=0.000, a moderate correlation,
R?=0.10), and a greater number of temporary
disability cases per 100 employed (overall)
(correlation coefficient was equal to (0.33),
at p=0.000, a moderate correlation, R?*=0.1 1).

Conclusions. RF regions were assigned
into four various clusters as per a set of sani-
tary-hygienic and social-economic parameters;
regions in each cluster have similar “back-
ground” for formation of working population’s
health. The first cluster, with the most adverse
conditions, included 19 RF regions; there were
high shares of examined ambient air samples
and soils samples taken in settlements that
contained adverse chemicals in concentrations
higher than MPC and didn’t conform to hygi-
enic standards as per sanitary-chemical pa-
rameters, a significant share of dilapidated
housing in the overall housing stock, and high
average duration of one disease case. The sec-
ond cluster, “moderately adverse” one, in-
cluded 21 RF regions; there were high shares
of examined water samples taken from central-
ized water supply systems that didn’t conform
to hygienic standards as per sanitary-chemical
parameters, the highest number of days and
cases of temporary disability per 100 em-
ployed (overall, men, and women). The third
cluster, or ‘conditionally well” one, included
29 RF regions; there was the lowest shares of
dilapidated housing, and sanitary-hygienic pa-
rameters that didn’t conform to hygienic stan-
dards were lower than on average in the coun-
try. The fourth cluster, or the most favorable
one, included 13 RF regions; there was the
highest purchasing power and gross regional
products per capita, and sanitary-hygienic pa-
rameters that deviated from standards were
lower than on average in the country.

We detected negative correlations be-
tween health parameters and certain social and
economic parameters in the first (“the most
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adverse™) cluster; these parameters were in-
vestments into fixed capital per capita, living
wage, average population income per capita,
average monthly wages paid to employed peo-
ple, and unemployment rate (calculated as per
WLO methodology). It substantiates the ne-
cessity to increase welfare of population living
in RF regions from this cluster as it will lead to
improvement in their health.

As for the second cluster (“moderately
adverse” one), we detected the strongest corre-
lations between health parameters and sani-
tary-hygienic parameters, especially those re-
lated to drinking water and soil samples.

Cluster analysis results revealed that an
average share of water samples taken from
water supply systems that didn‘t conform to
hygienic standards as per sanitary-hygienic
parameters amounted to 39% in RF regions
from the second cluster (and it was more than

2 times higher than on average in the country
and in other clusters); given that, it is quite
reasonable to pay greater attention exactly to
sanitary-hygienic parameters in the second
cluster.

Such a social-economic parameters as un-
employment rate turned out to be significant
for health formation in all four clusters.

Therefore, when developing federal and
regional programs aimed at preserving and im-
proving health of overall population and em-
ployable population in particular, it is necessary
to take detected risk factors into account de-
pending on a cluster a territory belongs to and
treat them as priority ones.
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