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We performed comparative hygienic assessment of environmental factors and health of population living
near the South-Eastern railway and railroad transport workers over 21012-2016 and revealed a trend for envi-
ronmental quality improvement both at railroad objects and on territories influenced by them. This trend was
confirmed by a 3.8 times decrease in specific weight of atmospheric air samples with hazardous substances con-
centrations exceeding MPC; a decrease in drinking water samples taken from distribution networks which devi-
ated from standards (by 31.5 % as per sanitary-chemical parameters, and by 26.5 %, as per microbiological
ones); lower share of soil samples not corresponding to standards (it went down to 0 as per sanitary-chemical
parameters, and there was a 1.8 times decrease in it as per microbiological parameters), there was also a de-
crease in a number of workplaces not corresponding to hygienic standards in terms of physical factors (noise, by
1.6 times lower, microclimate, by 3.1 times, luminance, by 1.7 times) and in terms of MPC levels related to va-
pors and gases concentrations in working area air (by 4.3 times), as well as dust and aerosols (by 1.6 times). At
the same time there are persistent negative trends for dynamic parameters of water reservoirs quality: a specific
weight of water samples not corresponding to standards increased, by 3.4 % as per sanitary-chemical parame-
ters, and by 29.2 %, as per microbiological ones. Occupational risks for railroad transport workers still exist.
Industrial noise is considered to be a priority risk factor and it corresponds to occupational morbidity structure.
19 occupational morbidity cases were detected at South-Eastern railway over the examined period. Occupation-
al morbidity went down from 1.3 to 0.2 cases per 10 000 workers (from 1.5 to 1.14 per 10 000 workers for the
whole railways network). Sensorineural hearing loss amounts to 63.2 % in occupational pathology structure (up
to 73 % for the whole railways network). Working conditions of locomotive team members remain the most unfa-
vorable.

Negative environmental factors continue to exert their influence on health. Although primary morbidity
among population in general and workers employed by "Russian Railways" PLC ("RR" PLC) over 2012-2016
(by 13.1 % and 13.6 % correspondingly), an increase in respiratory ovgans diseases is detected both among
population in general (by 11.2 %), and workers employed by "RR" PLC (by 18.5 %). Besides, respiratory or-
gans diseases make the greatest contribution into primary morbidity. Their specific weight amounts to 26.5—
39.8 % among population in general, and to 37.9 %, among "RR" PLC workers. As a whole, morbidity among
"RR" PLC workers employed at the South-Eastern railway tends to be 34.7-43.9 % higher than among popu-
lation in general (by 24.3-36.4 % for the whole railways network), and this fact proves there are additional
negative influences exerted by occupational factors. It is also shown that morbidity with temporary disability
among 1st category workers has a negative trend (a 5 % increase).

Key words: environmental factors, primary morbidity, occupational diseases, railroad transport, hygienic
assessment, occupational risk.

The World Health Organization states vital component in health protection, and
that the top priority among primary preven- various activities which are an essential part
tion tasks is to create and maintain a healthy of it play an important role in risks determi-
environment. The environment is a most nation. Examples of such activities are en-

© Loginova V.A., Onishchenko G.G., 2018

Vera A. Loginova — Deputy Director (e-mail: va-loginova@mail.ru; tel.: +7 (495) 633-27-19).

Gennadiy G. Onishchenko — Member of the Russian Academy of Sciences, Doctor of Medical Sciences,
Professor, Assistant to the RF Government Head (e-mail: journal@fcrisk.ru; tel.: +7 (495) 954-39-85).

78 Health Risk Analysis. 2018. no. 1


mailto:va-loginova@mail.ru;
mailto:journal@fcrisk.ru;

Conditions which cause risk factors for railroad transport workers and population: hygienic assessment. ..

ergy production, industries, water supply
and sanitation, agriculture, housing, and
transport [1].

Results obtained in various research
prove that physical environmental factors
and contamination of atmospheric air,
drinking water, and soils, are priority envi-
ronmental factors which influence popula-
tion health. More than 80% population live
on territories which are exposed to complex
chemical loads. Industrial factors also exert
adverse effects on a worker's body and are
risk factors causing various diseases
evolvement. Hygienic assessment of factor
influence performed within health risk
analysis methodology is an instrument for
efficient ~ management of  sanitary-
epidemiologic situation [2—7].

As per data taken from state report on
sanitary-epidemiologic welfare at railways
in 2012-2016 there was a positive trend in
environmental situation at objects influ-
enced by railway transport. There was a 3.8
times decrease in a share of examined sam-
ples with MPC higher than the standard as
per hazardous substances content in the at-
mospheric air and soils; drinking water
quality in distribution networks also im-
proved [8-10]. Morbidity with temporary
disability apparently tended to go down
[11-13].

Our research goal was both to per-
form hygienic assessment of sanitary-
epidemiologic situation on railway transport
objects, and to assess priority risk factors
occurrence (on the example of the South-
ern-Eastern railway).

Data and methods. We examined dy-
namics in basic sanitary-epidemiologic pa-
rameters at the Southern-Eastern railway (as
a typical region where a railway network is
located) and compared them with overall pa-
rameters obtained for the whole railway
network. Our examination and comparison
was based on data taken from the state statis-
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tic reports issued in 2012-2016 by Rospo-
trebnadzor offices and bodies for railway
transport. We performed this comparison in
order to detect adverse environmental factors
which exerted their influence on railway
workers' health. We also conducted a com-
parative assessment of sanitary-
epidemiologic situation concerning the fol-
lowing environmental objects: atmospheric
air, communal and drinking water supply
facilities, and soils, which were influenced
by railway transport infrastructure; our as-
sessment also included working conditions
and occupational morbidity of workers with
basic railway transport occupations. We ana-
lyzed health of such workers in the branch as
per parameters of morbidity with temporary
disability.

Results and discussion. Rospo-
trebnadzor's territorial offices and institu-
tions in the railway transport sphere are or-
ganized in such a way that their structure
reflects specific features of management
and operation systems which exist at rail-
way transport. The basic structural princi-
ples here are:

- objects under surveillance are often
observed beyond a territory where an office
is located as railways go through various
Russian regions and railway structure is or-
ganized accordingly;

- surveillance and control are often per-
formed allowing for the linear structure
which is characteristic for the railway
transport system;

- surveillance and control over safety
and sanitary-epidemiologic welfare of pas-
sengers and cargo transportation are orga-
nized in such a way that they can be per-
formed at any point at any route.

Railway Transport Office of the Feder-
al Service for Surveillance over Consumer
Rights Protection and Human Well-being is
the central authority among surveillance
and control bodies which represent federal
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state sanitary-epidemiologic surveillance
over railway transport. Its main function is
to supervise and coordinate structural bod-
ies' activities aimed at providing sanitary-
epidemiologic safety at railway transport
objects and infrastructure; the function is
performed via 15 regional Rospotrebnadzor
offices at 15 railways in the Russian Fed-
eration [14,15].

The Southern-Eastern railway is a
branch of "Russian Railways" PLC ("RR"
PLC). It is located in the center of the whole
railways network, goes through the Central-
no-Chrnozyomniy economic district and
connects eastern regions and the Urals with
the Central Russia, as well as northern,
northern-western and central Russian re-
gions with the North Caucasus, Ukraine,
and Transcaucasia states. It is linked to sev-
eral other railways: Moskovskaya, Kuyby-
ishevskaya, Privolzhskaya, and North-
Caucasian one. Regional square it operates
on is equal to about 160,000 km or 0.9% of
the Russian Federation territory. The opera-
tional length of the Southern-eastern rail-
way is equal to 4.3 thousand kilometers or
5% of the total railways length in the Rus-
sian Federation. 83.6% of cargo turnover is
made due to electrical traction; the remain-
ing transportations are made with thermal
traction. The Southern-Eastern railway goes
through 3 regions: Liskinskiy, Belgo-
rodskiy, and Michurinskiy. At present 5
pairs of high quality long-distant trains run
on it.

Basic cargoes which are transported by
the Southern-Eastern railway include iron
ores, ferrous metals, construction materials,
agricultural products, oil, cement, chemical
and mineral fertilizers, industrial raw mate-
rials, and flux materials.

The Southern-Eastern department of
the Rospotrebnadzor's Railway Transport
Office is responsible for surveillance over
about 6.9% of the overall number of objects
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under surveillance which are included into
the railways network structure (the number
was 1.657 in 2016). The greatest specific
weight in the objects structure belongs to
communal objects (34.9%) and industrial
ones (30.9%). Transport vehicles are about
9% of the total number; objects which deal
with food products retailing and catering are
about 23.9%; children and teenagers facili-
ties account for 1.3%.

Over the analyzed period (2012-2016)
specific weight of objects belonging to the
3rd group as per their sanitary-
epidemiologic welfare (extremely unsatis-
factory) decreased from 12.6% in 2012 to
10.0% in 2016; average parameter for the
overall railways network was 9.1%. The
structure of the 3rd group objects is as fol-
lows: communal objects account for 31.9%
(average network parameter is 34.9%); in-
dustrial objects, 30.9% (average network
parameter is 20.8%); food products retailing
and catering, 23.9% (average network pa-
rameter 1s 16.3%); transport vehicles, 9.1%
(average network parameter is 21.4%);
children and teenagers facilities, 1.3% (av-
erage network parameter is 1.9%).

Atmospheric air quality at railway
transport objects depends on their own loca-
tion and hazardous chemical objects being
located near railways. Besides, there are po-
tential sources of chemical contamination
which can pollute atmospheric air: large in-
dustrial enterprises in the railway transport
sphere; petrochemicals storage facilities;
open-air coal storage facilities; enterprises
dealing with manufacturing and storing
wooden sleepers; places where railway
tanks are cleansed, washed, and steamed
(when oil and petrochemicals are transport-
ed). Accidents which happen at railways
can also contribute into environmental con-
tamination when hazardous chemicals are
transported. Chemicals emitted and spilt in-
to the environment cause health risks for
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people who live in settlements located near
places of such accidents [16].

We analyzed atmospheric air quality on
territories  influenced by the railway
transport objects and revealed that its hy-
gienic characteristics improved. Specific
weight of samples with chemicals concen-
trations higher than MPC summarily as per
all ingredients went down 3.8 times from
2012 to 2016 and amounted to 0.4%. Con-
centrations higher than 5 MPC were regis-
tered in single cases (less than 0.01%).

As per data obtained in route and field
examinations performed on territories influ-
enced by industrial enterprises in the rail-
way transport sphere, there also was a posi-
tive trend in the air quality. A share of at-
mospheric air samples with hazardous
substances concentrations higher than MPC
decreased 7.5 times in terms of all the basic
contaminants.

The data obtained during social-
hygienic monitoring revealed that nitrogen
oxides, carbon disulphide and sulfur oxides,
carbon oxides, carbon black, saturated and
unsaturated hydrocarbons were the basic
contaminants which polluted atmospheric
air on territories influenced by the railway
transport [14,15]. Concentrations higher
than MPC were most frequently registered
for suspended substances - 2.5% examined
samples (including concentrations 5 times
higher than MPC in 0.01% cases); phenol
and its derivatives, 1.4% (higher than 5
MPC in 0.01% cases): formaldehyde, 0.5%
(higher than 5 MPC in 0.05% cases); hy-
drocarbons, 0.3% (higher than 5 MPC in
0.06% cases). Concentrations in the atmos-
pheric air higher than MPC were also regis-
tered for sulfur dioxide (1.0%), carbon
monoxide (0.9%), nitrogen dioxide (0.8%),
heavy metals (0.4%), ammonia and carbon
disulphide (0.2%). In 2016 suspended sub-
stances concentrations which exceeded
MPC were registered on territories influ-
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enced by the Southern-Eastern railway ob-
jects; there were 0.5% samples not corre-
sponding to hygienic standards summarily
as per all ingredients; 2.4% samples, as per
suspended substances.

Drinking water is mostly supplied to
the Southern-Eastern railway objects from
underground water sources, just like to the
whole railways network in general; 135 ar-
tesian wells account for 97.95% of all water
sources. Specific weight of centralized wa-
ter supply sources which didn't conform to
the hygienic standards decreased by 24.6%
from 2012 and amounted to 10.4% in 2016
at the railways network in general. As for
the Southern-Eastern railway, we detected a
reverse trend here: specific weight of cen-
tralized water supply sources not conform-
ing to the hygienic standards increased by
66.4% from 2012 and amounted to 21.97%.
79.2% cases of poor sanitary situation at
water supply sources is caused by absence
of sanitary protection zones or by violation
of requirements to their organization. Be-
sides, quality of water which comes from
underground water sources at Southern
Eastern railway is significantly poorer than
at the railways network in general: specific
weight of samples unsatisfactory as per san-
itary-chemical parameters amounted to
30.8-42.6% in the analyzed period and
was16.8% higher than on average at the
railways network (Table 1).

Specific weight of samples which were
unsatisfactory as per microbiological pa-
rameters was considerably lower than at
the railways network in general. However,
if taken in dynamics, this parameter has an
apparent deteriorating trend as water quali-
ty obviously gets poorer. Specific weight
of unsatisfactory samples increased from
2.4% in 2012 to 3.1% in 2016. But in spite
of low quality water taken from water sup-
ply sources, 94.6% people who live near
the Southern-Eastern railway are provided
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with good quality drinking water which is
a bit higher than at the railways network in
general (94.2%).

Water quality assessment in distribu-
tion networks revealed that it improved
both at the Southern-Eastern railway and
at the railways network in general. Specif-
ic weight of water samples which were
unsatisfactory as per sanitary-chemical
parameters decreased from 23.8% in 2012
to 16.3% in 2016 at the Southern-Eastern
railway (from 17.6% to 16.7% at the rail-
ways network in general); as per microbi-
ological parameters, from 4.9% to 3.6%
(from 4.6 to 3.2% at the railways network
in general). Unsatisfactory sanitary-
chemical parameters of water are caused
by it being too hard and by high iron con-
tents in it; they consequently lead to un-
satisfactory organoleptic water properties.

We analyzed surveillance and control
activities and revealed that a big quantity
of water samples not conforming to stand-
ards, especially as per sanitary-chemical
parameters, was caused by unsatisfactory
situation at communal networks, their
overall decay, and untimely repair and
maintenance procedures. Low quality of
distribution networks is due to their long-
term operation, changing conditions at
places where they are located, application
of pipes without any anti-corrosion coats,
and low quality lock valves which are
used at distribution networks.

Oil and its products, heavy oil, die-
sel oil, lubricants, as well as remains of
transported cargoes and industrial wastes,

are the most widely-spread contaminants
on territories where railway transport en-
terprises are located. Besides, there are
other contaminants on these territories,
such as crushed stone which can no longer
be used in construction, ferrous metals
scrap, dredged soil which remains after
excavation, ash and slag, sleepers.

A number of soil samples not corre-
sponding to sanitary-epidemiologic re-
quirements as per sanitary-chemical, mi-
crobiological and parasitological parame-
ters tends to grow on territories where
settlements are located.

Assessment of soils quality and sani-
tary state performed at the Southern-
Eastern railway revealed that there was a
descending trend in number of soil sam-
ples not corresponding to hygienic stand-
ards as per sanitary-chemical, microbio-
logical, and parasitological parameters.
but still chemical contamination in 2012-
2016 was 2.7 times higher than on average
at the railway network. Microbiological
soils contamination was also 8.4% higher
than at the railways network on average
(Table 2).

Objects under surveillance which are
included into the railway networks struc-
ture are specific, and most of them are ob-
jects belonging to the "RR" PLC and its
branches and subsidiaries. Therefore, la-
boratory examinations of soils samples
were conducted mostly in zones influenced
by industrial enterprises and transport
(71% of examined samples).

Table 1
Qualitative parameters of water taken from water sources at intake points
Underground sources
Parameters 2012 2013 2014 2015 2016

Whole | S-E | Whole | S-E | Whole | S-E | Whole | S-E | Whole | S-E
network | railway [network | railway |network | railway |network| railway |network | railway

Sanitary-chemical 31,1 349 | 30,7 | 42,6 32,1 38,7 31,6 | 30,8 30,7 36,1

Microbiological 6,6 2,4 6,04 3,9 6,0 2,2 5,5 1,5 4,9 3,1

Note: S-E railway means Southern-Eastern railway
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Table 2

Soil quality characteristics

Specific weight of samples not In settlements
Parameters conforming to hygienic standards
2012 | 2013 | 2014 | 2015 | 2016 | 2012 | 2013 | 2014 | 2015 | 2016

Sanitary-chemical |overall 5,0 3,9 5,3 5,9 2,0 0,6 0,5 0,5 2,6 2,7

SUR 20,97 | 12,8 | 16,4 | 12,2 0 0 0 0 0 0
Micro-biological  |overall 3,9 3,3 8,8 32 3,3 43 3.4 16,5 2,9 3,7

SUR 10,6 4,4 4,0 4,1 5,7 0 0,8 0 1,2 0
Parasitological overall 2,0 1,7 1,9 0,4 0,3 1,0 1,1 0,73 0,4 0,4

SUR 1,4 1,2 0 1,5 1,1 0 0 0 0 0

Note: SUR means Southern-Eastern railway

The highest chemical contamination
was detected in such zones (16.8% samples
not conforming to hygienic standards), oil
products and heavy metal salts being prior-
ity contaminants.

Objects under surveillance which are
included into the railway networks struc-
ture are specific, and most of them are ob-
jects belonging to the "RR" PLC and its
branches and subsidiaries. Therefore, la-
boratory examinations of soils samples
were conducted mostly in zones influenced
by industrial enterprises and transport
(71% of examined samples). The highest
chemical contamination was detected in
such zones (16.8% samples not conforming
to hygienic standards), oil products and
heavy metal salts being priority contami-
nants.

We analyzed primary morbidity
among population who were exposed to the
railways network impacts in dynamics over
the examined period (2012-2016) and re-
vealed there was a slight increase in the
overall morbidity equal to 0.07%. Popula-
tion morbidity on territories influenced by
the Southern-Eastern railway decreased by
13.1%. Morbidity structure as per basic
nosologies didn't change. Such nosologic
forms as respiratory organs diseases (26.5-
39.8%), injuries, intoxications, and other
outer causes (10.7-11.8%), urogenital sys-
tem diseases (7.5-9.7%), ear and mastoid
diseases (7.5-9.4%), skin and subcutaneous
tissue diseases (6.2-7.8%) made the great-
est contribution into primary morbidity
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both at the Southern-Eastern railway, and
at the railways network in general.

Workers employed by "RR" PLC and
its brunches and subsidiaries account for
32.9% among population influenced by
railway transport objects at the Southern-
Eastern railway (37.2% on average at the
railways network in general). Therefore,
assessment of hazardous influence exerted
by specific industrial factors on railway
workers is a significant part of hygienic
monitoring [17,18].

Railway objects include repairing
plants, repairing depots for locomotives
and carriages, railways maintenance sta-
tions, communication, and power supply
stations. Their analysis performed at the
Southern-Eastern railway revealed that
specific weight of objects belonging to the
3rd sanitary-epidemiologic category (ex-
tremely unsatisfactory) decreased from
19.7% in 2012 to 11.5% in 2016. Besides,
we noted that a share of such 3rd category
objects was on average 17.3% lower that at
the railways network in general.

Laboratory examination of working
area air performed in 2012-2016 revealed
there was a descending trend in specific
weight of samples with steams and gases
concentrations higher than MPC, both in
general, and in terms of substances belong-
ing to the 1-2 hazard category (from 2.6 to
0.6% and from 2.3 to 1.9% corresponding-
ly). This dynamics is also true for the rail-
ways network in general. As working area
air quality improves due to decrease in dust
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and aerosols contents at the Southern-
Eastern railway objects, specific weight of
air samples with dust and aerosols contents
exceeding MPC goes down from 10.9 to
6.8%; as for substances belonging to the 1-
2 hazard category, from 8.9 to 0.9%. There
is a reverse trend at the railways network in
general: specific weight of samples with
dust and aerosols concentrations higher
than MPC increased from 13.5 to 15.3%;
as for substances belonging to the 12- haz-
ard category, from 13.5 to 22.6% [19,20].

There was a decrease in specific
weight of working places not correspond-
ing to hygienic standards at industrial ob-
jects related to the Southern-eastern rail-
way; the same trend was detected at the
railways network in general. Here are the
figures for several parameters: 1) noise
level, a drop from 30.3% to 18.5% (at the
railways network in general from 21.4% to
19.97%); 2) microclimate, from 56.0 to
1.6% (from 5.3 to 4.6%); luminosity, from
15.6 to 9.2% (from 19.6 to 16.9%). But as
for vibration, specific weight of working
place where this parameter didn't conform
to hygienic standards increased from 8.1 to
9.3% while the average railways network
parameter decreased from 17.7 to 10.99%
[19,20].

Our analysis of control and surveil-
lance activities results revealed that there
were several factors causing unsatisfactory
working conditions inside industrial facili-
ties, namely: machine tools (metal pro-
cessing units, wood processing ones, forg-
ing machines etc.) were in operation for
very long time periods, and their wear and
tear was great; ventilation either was ab-
sent at working places or didn't function
properly; in some cases, ventilation sys-
tems were not constructed relevantly and
with any allowance for production pro-
cesses peculiarities (incorrect technical so-
lutions); temperature regime was unbal-
anced (not enough heating units in work-
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shops, or heating systems didn't function in
tact with gates opening); improper ventila-
tion during welding; most hazardous pro-
cesses were not isolated.

Occupational morbidity had an appar-
ent descending trend. From 2012 to 2016 a
number of detected occupational diseases
decreased from 133 cases to 97 cases, and
morbidity index fell from 1.5 to 1.14 per
10,000 workers (the average country index
was 1.47 per 10,000 workers in 2016) [16].

Occupational  morbidity  structure
doesn't change significantly in terms of oc-
cupations and nosologic forms. Locomo-
tive drivers and their assistants have the
greatest share in it (32.5-51.5%), as well as
track walkers who check railways (19.3-
24.3%). Sensorineural hearing loss holds
the leading place among diseases (up to
73%); the second place belong to diseases
with dust etiology (up to 13%); vibration
disease takes the third place (up to 5%).
Peripheral nervous system (PNS) diseases
and musculoskeletal system diseases are at
the fourth place (up to 9% together).

There are peculiarities in occupational
morbidity among locomotive teams mem-
bers; they are determined by their specific
working conditions. The greatest share
among diseases here belongs to sensori-
neural hearing loss (93.4%); vibration dis-
ease has the second place (9.4%), and pe-
ripheral nervous system (PNS) diseases
and musculoskeletal system diseases are at
the third place (1.3%) [8—10].

Over 2012-2016 single cases of occu-
pational diseases were registered among
workers employed at the Southern-Eastern
railway: 7, 2, 5, 4, 1 correspondingly, and
47.4% cases were registered among loco-
motive drivers. Sensorineural hearing loss
prevails in occupational pathology struc-
ture with its specific weight being 63.2%;
respiratory organs diseases account for
26.3%, and musculoskeletal system diseas-
es, for 10.5%.
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There is an overall descending trend in
primary morbidity among workers em-
ployed by "RR" PLC, both at the Southern-
Eastern railway (-13.6%), and at the rail-
ways network in general (-8.8%). Primary
morbidity detected at the Southern-Eastern
railway is on average 6.99% lower that at
the railways network in general and
amounts to 528,1%.. However, overall
morbidity index among "RR" PLC workers
at the Southern-Eastern railway is 34.7-
43.9% higher than among the RF popula-
tion in general (24.3-36.4% higher among
workers at the railways network in gen-
eral).

Primary morbidity structure for "RR"
PLC workers is as follows: the leading
place belongs to respiratory organs diseas-
es with 37.3% at the Southern-Eastern
railway and 36.9% at the railways network
in general; injuries, intoxications and other
outer causes have the second place and ac-
count for 13.1% and 13.7% corresponding-
ly; skin and subcutaneous tissue diseases
have the third place and account for 10.4%
and 6.5% (it is the 5th place at the railways
network in general) correspondingly. The
fourth place belongs to urogenital system
diseases with 6.6% (9.7% and the third
place at the railways network in general);
the fifth place is musculoskeletal system
diseases which account for 4.4% (6.9% and
the fourth place at the railways network in
general). Besides, we detected a 18.5% in-
crease in primary morbidity with respirato-
ry organs diseases, and a 4.3% increase,
with digestive organs diseases.

We analyzed morbidity with tempo-
rary disability over 2012-2016 and re-
vealed that a number of temporary disabil-
ity cases per 100 workers fell from 52.4 to
48.5, and a number of days, from 652.4 to
605.1. At the same time, a number of tem-
porary disability cases per 100 workers in-
creased by 5.9% (from 52.7 to 55.8) among
the 1st category workers (those directly re-
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sponsible for trains movement), but a
number of days in a temporary disability
period per 100 workers decreased by 3.3%.

Conclusion. So, we can conclude that
the environment in zones influenced by the
Southern-Eastern railway improved over
2012-2016. Improvements were detected
as per most analyzed factors. Atmospheric
air quality improved in terms of chemicals
concentrations (specific weight of samples
with concentration higher than MPC de-
creased 3.8 times and 7.5 times in zones
influenced by industrial enterprises).
Drinking water quality in distribution net-
works also improved (a number of samples
unsatisfactory as per sanitary-chemical pa-
rameters decreased by 31.5%, and micro-
biological ones, by 26.5%), as well as soil
quality (a number of samples not conform-
ing to hygienic standards as per sanitary-
chemical parameters fell down to 0, and
decreased 1.8 times as per microbiological
ones). Working conditions for workers
employed in the railway transport branch
became safer as specific weight of samples
with stem and gases concentrations higher
than MPC dropped 4.3 times; aerosols and
dust, 1.6 times; number of working places
not conforming to hygienic standards in
terms of noise decreased 1.6 times; micro-
climate, 3.1 times, luminosity, 1.7 times.

There was a positive trend in the ex-
amined period in overall ranking of rail-
ways transport objects and transport infra-
structure in terms of their sanitary-
epidemiologic state: a share of the 3rd cat-
egory objects (extremely unsatisfactory
ones) dropped by 20.6%.

But still, there are negative trends in
some areas: quality of water taken from
underground sources remains poor (a num-
ber of water sources not conforming to hy-
gienic standards increased by 66.4%; num-
ber of water samples which were unsatis-
factory as per sanitary-chemical parameters
grew by 3.4%, and as per microbiological
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ones, by 29.2%). Working places didn't
correspond to safety standards in terms of
vibration (and the share of such working
places grew by 14.8%).

Occupational risk for railway workers
also remains. Industrial noise is a priority
risk factor and it corresponds to occupa-
tional morbidity structure. 19 occupational
diseases cases were detected in the exam-
ined period at the Southern-Eastern rail-
way. Occupational morbidity index de-
creased from 1.3 to 0.2 per 10,000 workers
(from 1.5 to 1.14 per 10,000 workers at the
railways network in general). Sensorineu-
ral hearing loss accounts for 63.2% in oc-
cupational morbidity structure (up to 73%
at the railways network in general). Lo-
comotive teams members have to work in
the most unsatisfactory working condi-
tions.

Environmental factors continue to ex-
ert negative influence. Although primary
morbidity decreased both among popula-
tion in general and among workers em-
ployed by "RR" PLC over 2012-2016 (by
13.1% and 13.6% correspondingly), mor-
bidity with respiratory organs diseases
grew both among population in general (by
11.2%), and among "RR" PLC workers (by
18.5%). Besides, respiratory organs diseas-
es make the greatest contribution into pri-
mary morbidity with their specific weight
being equal to 26.5-39.8% (37.9% among
the "RR" PLC workers). Overall, morbidi-
ty among "RR" PLC workers employed at
the Southern-Eastern railway tends to be
higher than among population in general
by 34.7-43.9% (by 24.3-36.4% at the rail-
ways network in general), and it proves
there is additional negative influence ex-
erted by adverse industrial factors.
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