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KEY OCCUPATIONAL HAZARDS ASSOCIATED WITH THE WATER FILLING OF PASSENGER RAIL CARS
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Outfitter is one of the most important specializations among the many professions in the railway industry. Among other duties, outfitters fill the water supply
systems of passenger cars, a process associated with exposure to the combined effects of a complex of hazardous industrial factors, such as heavy physical labor,
an adverse microclimate, high noise levels, low lighting, and bacterial contamination of the skin of the hands and overalls. This study aimed to investigate
the specifics of the working conditions of outfitters and the morbidity with temporary disability among them in order to develop preventive measures. We used
the "snapshot of the working day" method, measured harmful physical factors and bacterial load. By the severity of labor, the work of the outfitters was established
to belong to class 3.2 (R 2.2.2006-05). During nighttime hours, the intensity of artificial lighting in outdoor areas and on station tracks ranged from 6 to 8 lux,
whereas the normative value was > 10 lux; this corresponded to class 3.1. The equivalent sound level at the outfitters' workplaces was 88 dBA, which is 8 dBA
higher than the maximum permissible level, which corresponded to class 3.2. By the biological factor, the working conditions belonged to class 3.2, and by the hygienic
indicators — to class 3.3. Analysis of three-year average morbidity with temporary disability data indicates that specific occupational hazards increase morbidity:
disability rates among outfitters were significantly higher than in the railway transport industry overall (by 27.8% in cases and 29.0% in disability days). The study
enabled the development of a number of preventive measures.
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BEAYLLIME NPOU3BOACTBEHHBLIE ®AKTOPbI MPU 3AMPABKE MACCAXKUPCKNX BATOHOB BOIOW

B. A. Kanuos', XK. B. OeukunHa?™, B. B. Koponvk?, ®. Y. Kosbipesa?, 0. J1. TuxoHosa?

" BcepoccuincKiin Hay|YHO-MCCNea0BaTENbCKUIA MHCTUTYT freHsl TpaHcnopTa PefepanbHol Ciy»kObl Mo HaA30py B cdepe 3alLTbl Mpas noTpeduTeneit 1 Gnaronomnyyms
yenoseka, Mocksa, Poccus

2 POCCUNCKUIA HAUMOHAUTbHBIA UCCNE0BaTENbCKUM MEAMLIMHCKWA yHBEpcuTeT nmenn H. . Minporoea, Mockea, Poccus

Cpean MHOroUMCNEHHbIX MPOECCUN XKENE3HOAOPOXHOM OTPACIN BAXKHOE MECTO 3aHVMatOT SKUMMPOBLLMKY, 3anpaBnsioLLie BOLON CUCTEMY BOAOCHAOKEHNIS
naccaXkMpCKMX BaroHOB, KOTOPblE MOABEPralTCs COYETaHHOMY BO3AEMCTBUIO KOMMIEKCA BPEAHbIX MPOM3BOACTBEHHbIX (DaKTOPOB, TakMX Kak TSXenbii
hursnHeckn Tpya, HeGNAroNPUATHBIN MUKPOKIIMMAT, BbICOKW YPOBEHb LLIYMA, H3Kast OCBELLEHHOCTb, 6aKTepunarnbHasi 0OCEMEHEHHOCTb KOXHbIX MOKPOBOB PYK
1 cneuoaexapl. Liensto nccnenosanuns 6b110 M3y4nTb cneumurky YCnoBuin Tpyaa aKUNMMPOBLLVIKOB 1 3a001eBaEMOCTb C BPEMEHHOI YTPaTO TPyA0CMOCOBHOCT
(BBYT) ans padpaboTku NpounakTMHeckx MeponpusTuii. B xone nccnenoBaHvst MCnonb3oBaiv MeTog, «dotorpadust paboyero AHs», U3MepeHme BpeaHbIX
PrsnHecknx HaKTopos, 6AKTEPNONOTNHECKVE METOMbI. YCTAHOBIEHO, YTO YCNOBMSA TPYyAa SKUMMPOBLLUMKOB MO MOKa3aTesto «TsXKeCTb TPYAOBOrO MpoLeccar»
OTHOCKMIICH K Knaccy 3.2 (P 2.2.2006-05). Ha oTKpbITbIX TEPPUTOPUSX N CTAHLIMOHHBIX NYTSX B TEMHOE BPEMS CyTOK YPOBEHb MCKYCCTBEHHOW OCBELLEHHOCTU
Haxopwscs B npenenax 6-8 nk npu Hopme He Meree 10 JIK, 4TO COOTBETCTBOBAUIO Kfaccy 3.1. OKBMBAIEHTHbI YPOBEHb 3ByKa Ha paboHMx MECTaxX SKMMMPOBLLMKOB
coctasnan 88 obA, 4To Ha 8 ABA BblilLe NpeaensHO-AoNYCTUMOrO YPOBHS, M OTHOCUACS K knaccy 3.2. OueHka yCnoBui Tpyda no G1onorn4eckoMy haktopy
COOTBETCTBOBaNa Kaccy 3.2, a oblias oLieHKa ycrnoBuin Tpyaa — knaccy 3.3. BosaelcTare BpeaHbIx (hakTopoB TPyaa MOXET NPVBOAUTL K POCTY 3a60/eBaEMOCTH,
YTO MOATBEPKAAIOT PEe3ynbTaThbl aHanmaa CpeaHerofoBbix nokasarenen 3BYT sKUNMPOBLLMKOB 3a TPEXSIETHUIA MEPVOA, KOTOPbIE 3HAYUTENBHO MPEeBbILAaoT
obLLeoTpacneBble Nokasartenn Ais paboTaloWwmx Ha »eNe3HOAOPOXKHOM TpaHCcnopTe (no ciy4dasm Ha 27,8%, No AHAM HETPYAOCNOCOBHOCTU Ha 29,0%).
BbinonHeHHble VccnenoBaHyst MO3BOAMM paspaboTaTe PSL, NPOMUNAKTUHECKNX MEPOTPUSTHIA.

KnioyeBble croBa: aKUMMPOBLLMKY MO 3anpaBke NacCaXMPCKUX BarOHOB BOLOW, YCNIOBUS TpyAa, MUKPOK/VMMAT, LUYM, OCBELLEHHOCTb, 6akTepuabHas
06CemMeHEHHOCTb, 3a60NEBAaEMOCTL C BPEMEHHOW yTpaToi TPyA0CNOCObHOCTY, 3BYT, npodunakTmieckmne pekomeHaaumm

Bknag, aBTOpOB: B. A. KanLoB — KoHUEeMTyanmsaLys UCCNeaoBaHis, padpaboTka METOAOMOMN, YTBEPXKAEHE OKOHYaTEbHOIO BapuaHTa ctaTbu; XK. B. OBeukvHa —
cbop maTepuana, obpaboTka 1 HanvcaHue ctatbu; B. B. Koponvk — 0630op nutepatypbl, cO60p v aHanna nntepaTypHbIX UCTOYHUKOB, aHaua HopMaTBHO-
MeToAMYeCKNX AoKymeHToB, @. Y. KosblpeBa — aHanma Matepuanos, pefgaktupoBaruve; HO. J1. TuxoHoBa — cTaTucTudeckasi o6paboTka AaHHbIX,
penakTpoBaHne TEeKCTa; BCe aBTOPbl — YTBEPXKAEHWE OKOHYATEeNIbHOro BapviaHTa CTaTbi, OTBETCTBEHHOCTb 3a LIGNOCTHOCTb BCEX YacTen cTaTbu.

><] Ansa koppecnoHgeHunu: YKaHHa BacunbesHa OBevknHa
yn. OctpoBuTaHOBa, 4. 1, . Mockea, 117513, Poccus; ovechkinab55@gmail.com

Cratbsl nony4eHa: 22.03.2026 Ctatbsi npuHATa K nevatu: 06.08.2026 Ony6nnkosaHa oHnaiH: 06.09.2026
DOI: 10.24075/rbh.2026.170

AsTOpcKkue npasa: © 2026 npuHagnexat astopam. JlvueHauat: PHAMY nm. H. . Tuporosa. CTaTbs pasmMelLieHa B OTKPbITOM AOCTYMe 1 pacnpoCcTpaHsaeTcs
Ha ycnosuax niueranmn Creative Commons Attribution (CC BY) (https://creativecommons.org/licenses/by/4.0/).

RUSSIAN BULLETIN OF HYGIENE | 3, 2026 | RBH.RSMU.PRESS [ 19



OPUTMHAJIbBHOE NCCINEOOBAHNE

There is no doubt that railroad transport is one of the key drivers
of the industrial and economic development of the Russian
Federation. This mode of transportation connects regions
of the country and promotes trade, production, and tourism.
One of the key advantages of railroad transport is its capability
to carry large volumes of cargo over long distances. Train
tracks and cars are extremely durable, which makes railroads
ideal for transportation of heavy and bulky items, including coal,
ore, oil, and construction materials. Railroads interconnect
industrial facilities located in different regions of the country.
The extensive network of tracks allows bringing cargo to the farthest
corners of the nation. It underpins the development of industrial
clusters and enables creation of jobs, which, in turn, stimulates
economic growth and improves the quality of life of the population.
Railroads also play an important role in the tourist industry,
comfortably and conveniently moving people between cities
and sights. Trains allow tourists to quickly and easily reach
popular resorts and cultural landmarks, which eventually
translates into profits for the state. In addition, railroad
transport is a more environmentally friendly mode of cargo
moving than motorways: locomotive engines run on electricity,
and hence emit no harmful substances into the atmosphere,
thus contributing to the improvement of the environmental
conditions and health of the population [1-4].

Labor conditions on the railroad are specific and heavy:
there is a considerable number of occupational hazards
the workers are exposed to [5-14], including round-the-clock
operation, moving trains, insufficiency of mechanical aides
and automated routines, poor lighting in the working areas,
loud noise, shock hazard, psychoemaotional stress.

The aforementioned factors underpin the urgency
of investigation of the conditions of labor of outfitters who
fill long-distance cars with drinking water, as the ceaseless
movement of trains, passenger safety and comfort largely
depend on their work.

Drinking water plays a key role in human life; in the context
of traveling by railroad, it is used for both subsistence
and sanitary purposes [15-17]. In the passenger car
replenishment systems installed at stations, violations of the rules
of storage and use of filling hoses and contamination
of tanks and piping can result in the pollution of the supplied
water. The problem becomes especially urgent in summert,
when high temperatures promote growth of the colonies
of microorganisms.

Qutfitters work outdoors in adverse conditions: poor lighting
at night, high noise levels, and a heavy bacterial load. Their
work is physically demanding, involving the manual handling
of filling hoses and many other strength-intensive tasks.

Among the numerous jobs in the railroad industry, that
of outfitters filling passenger cars with water remains largely
unstudied by scholars. A comprehensive analysis of the specifics
of work of the considered professional category and its overall
operational importance necessitated field studies aimed
at investigation of occupational hazards and factors.

This study aimed to investigate the specifics of the working
conditions of outfitters and the incidence of temporary disability
among them in order to develop preventive measures.

METHODS

We studied the working conditions of outfitters
filling passenger cars with water (hereinafter referred
to as outfitters) from 2021 to 2025 at several service stations:
Moscow-3, Belorusskaya, and Studencheskaya (all belong
to the Moscow Railway).

The work included a systematic analysis of scientific
literature, compilation of a hygienic report, registration of labor
hours, and measurement of physical factors. To record
the levels of noise and assess its effect on the hearing of outfitters,
we used an Octava-111 noise meter (Oktava—ElectronDesign;
Russia). The equivalent sound level was calculated according
to GOST ISO 9612-2016 [18]. The intensity of artificial
illumination was measured using a Testo-540 luxmeter (Testo
SE & Co KGaA; Germany) according to GOST 24940-2016
"Buildings and structures. Methods of measuring illumination"
[19]. To assess bacterial contamination of palmar skin and work
clothing, we collected palm prints and swabbed overalls
according to the methodological guidelines [20]. Morbidity with
temporary disability was assessed at the individual level, using
ICD-10 for classification. For each outfitter, we completed
an individual data card. Workers included in the study were
required to have at least one year of employment with
the company. Morbidity with temporary disability was assessed
at the Moscow railway node. Ultimately, we processed the morbidity
with temporary disability data of 229 outfitters filing passenger
cars with water, who had at least one year of employment,
for three years.

Statistical processing of the collected information was performed
using the SPSS Statistics 27 package (IBM; USA). We calculated
M, the arithmetic mean, m, the standard error of the mean,
and P, the confidence interval.

RESULTS

For outfitters filling passenger cars with water, a day is divided
into two 12-hour shifts. Their duties include supplying water
to cars from water standpipes at service and intermediary
stations where the consists are compiled and processed.

As a rule, passengers cars are filled with water when being
formed into a consist or otherwise processed on servicing
tracks, which feature cold and hot water piping outlets.
At intermediary stations, water is generally refilled on general
purpose tracks equipped with standpipes.

The outfitter's job involves supplying water from a standpipe
to the car's water tank via a hose.

The outfitter plugs one end of the hose into a special inlet
in the car, connects the other end to the pump, and opens
the valve of the pump to allow water to enter the tank of the car.
When the tank is full, the outfitter closes the pump valve
and disconnects the hose from the pump and the car.

At some stations, each standpipe has its own hose, which
allows the outfitter to skip connecting the hose to the source
of water. The opposite end of the hose (the one for the car)
is fixed in a special clamp on top of the standpipe. This is a proper
arrangement from the hygienic point of view, as it prevents
the penetration of various pollutants into the water. In most
cases, however, the number of connecting hoses is insufficient,
and outfitters have to drag them over considerable distances
between standpipes. Dragged across the surface, the hose
gets contaminated. The average weight of the hose is about
20 kg; dirt and ice can make it 30-40 kg. Therefore, carrying
or dragging a hose is a physically demanding task.

Chronometry (cold weather period) yielded the following
results: filling cars with water is the main activity of outfitters
that takes up 48.4% of their working time on average; they
spend 6.4-8.2% of the working time (mean 7.2%) on hose
movement; and 26.7% of the working time they stand by.

The average time spent on a lunch break is 35 minutes.
There is no designated period of the shift for this break,
the outfitters make it when standing by.
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Table 1. Occupational factors outfitters are exposed to when filling passenger cars
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with water

. Working conditions class

Occupational factor Standard MPC, MAL Actual value (Guidelines R 2.2.2006-05 [21])
Noise (equivalent sound level), dBA 80 88+0.8 3.2
Lighting
(outdoor work at night), Ix 10 7+01 31
Microclimate
(outdoor work): . . 2-3.4
_ cold season Depend on the climatic zone 5_3.1
— warm season

Physical intensity of labor

— physical dynamic load per shift,
kgm when moving cargo over up to 46 000 48 000 + 3.87 3.1
a distance of more than 5 m
(for males)
— static load, kgf (the amount
of static load per shift when holding
the load, applying effort), involving up to 100 000 115000 + 4.35 3.1
muscles of the body and legs
(for males)
— working position (uncomfortable),
% of shift time up to 25 26+0.4 3.1
— body tilts, number per shift up to 100 120 + 0.84 3.1
— horizontal movement (per shift), km upto 8 10 + 0.08 3.1
Overall assessment of the "physical intensity of labor" indicator 3.2
Biological factor lacking present 3.2

During the filling of passenger cars with water, outfitters
are exposed to adverse occupational factors, including
significant physical exertion, an unfavorable outdoor
microclimate, increased noise from train traffic, and insufficient
artificial lighting at night.

Since outfitters risk bacterial contamination when filling
cars with water, we took prints and swabs of their palmar skin
and overalls seeking to detect E. coli group bacteria.

Table 1 presents the occupational factors the outfitters
are exposed to when filling passenger cars with water.

With all the occupational hazards factored in, the working
conditions of outfitters filling passenger cars with water belongs
to class 3.3 (R 2.2.2006-05) [21].

Adverse working conditions for outfitters filing passenger
cars with water may contribute to the development of various
diseases. The analysis of their health status is based
on the frequency of cases of temporary disability.

Age-wise, this professional group has an even composition
(workers under 25 years old — 18.2%, 26-30 years old —
20.3%, 31-40 years old — 20.3%, 41-50 years old —
27.3%, over 50 years old — 13.9%), except for the subgroup
of 41-50 year-olds, which was slightly more numerous and made
up about one third compared to other age groups.

As for the length of service, the distribution was as follows:
from 1 to 5 years — 32.8%, from 6 to 10 years — 20.7%, from
11 to 20 years — 33.6%, from 20 to 30 years — 12.1%, over
30 years — 0.8%. Thus, most of the outfitters filling passenger
cars with water have been doing this job for 1-5 years
or 11-20 years.

Tables 2 and 3 show the mean annual morbidity with
temporary disability among the outfitters filling passenger
cars with water for three years.

As shown in Table 2, respiratory tract diseases account
for the largest proportion of all cases (49.5%). Skin
and subcutaneous tissue diseases rank second (14.9%),
followed by injuries and poisoning — the third most common
cause of temporary disability (10.8%) — and diseases
of the circulatory system (9.8%).
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Diseases of the respiratory system account for the largest
share of disability days (34.2% of the total), followed by injuries
and poisoning (24.7%). Diseases of the skin and subcutaneous
tissue rank third (14.9%), followed by the diseases of the circulatory
system (10.4%).

The analysis of the data from Table 3, which shows mean
annual morbidity with temporary disability figures per 100 outfitters,
revealed a direct relation to the distribution of the causing
diseases shown in Table 2, with the diseases of the respiratory
system (62.0) ranking first, followed by injuries and poisoning
(18.5), diseases of the circulatory system (12.2), mental disorders
(8.9), diseases of the nervous system (3.5), and diseases of the
digestive system (3.1).

By the number of disability days caused, the first place
belongs to the diseases of the respiratory tract (482.1 days),
second — to injuries and poisonings (348.0 days), third —
to the diseases of the musculoskeletal system (210.9 days),
and fourth — to the circulatory system diseases (146.7
days). The longest temporary disability leaves were registered
for the diseases of the following classes: injuries and poisonings —
25.7 days, diseases of the urogenital system — 19.0 days,
diseases of the digestive system — 16.0 days.

A three-year analysis of the causes of morbidity with temporary
disability among workers who fill passenger cars with water
showed that, in this group, rates were higher than in the industry
overall: the number of cases was 27.8% higher (125.2 vs. 90.4
per 100 employees), and the number of disability days was 29.0%
higher (1409.4 vs. 1000.6 per 100 employees).

DISCUSSION

Railroad car outfitters are an important professional group
within the railway industry that ensures the comfort and safety
of passengers.

Their labor is considered intense, belonging to class 3.2
(R 2.2.2006-05).

High physical loads are combined with an adverse
microclimate, poor lighting, and high noise levels. Researchers
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Table 2. Fraction of mean annual values in the structure of morbidity with temporary disability among outfitters filling passenger cars with water (3-year period)

Cases of disability Disability days
Classes of diseases
in % Rank in % Rank
Diseases of the endocrine system 1.0 IX 1.3 IX
Mental disorders 3.1 Vi 2.7 Vil
Nervous system diseases 2.8 \ 2.9 Vil
Diseases of the circulatory system 9.8 \Y 10.4 \%
Respiratory diseases 49.5 | 34.2 |
Diseases of the digestive system 2.4 Vil 3.5 Vi
Diseases of the genitourinary system 0.8 X 1.2 X
Diseases of the sk|n' 14.9 I 14.9 I
and subcutaneous tissue
Diseases of t'he musculoskeletal system 4.9 v 4. Y
and connective tissue
Injury, poisoning and certain other 10.8 I 247 I
consequences of external causes
Total 100.0 - 100.0 -

have previously established that these factors indeed
affect the work of core categories of the railway industry
workforce [22, 23].

Exposure to biological hazards in the working environment
of outfitters may impair immune function and, under certain
conditions, increase the risk of intestinal infections [24, 25].

These hazards allow attributing the working conditions
of outfitters filling wagons with water to class 3.2 (R 2.2.2006-05),
since there is a risk of infection by contact with E. coli-infested
car equipment and soil surface.

With all the occupational hazards factored in, the working
conditions of outfitters belong to class 3.3 (R 2.2.2006-05).

Harmful working conditions can induce changes
in the cardiovascular and nervous systems and in the musculoskeletal
system, and may lead to serious diseases, including
occupational disorders, as confirmed by numerous authors
[26-34]. Our own findings support this: the average annual
rates of temporary disability among outfitters filling railway
cars with water are significantly higher than the industry-wide
rates for railway transport employees (by 27.8% in terms
of cases and by 29.0% in terms of disability days), mainly due
to respiratory diseases, which account for the largest
proportion of all cases (49.5%), followed by diseases of the skin

and subcutaneous tissue (14.9%), injuries (10.8%), diseases
of the circulatory system (9.8%), and diseases of the musculoskeletal
system and connective tissue (4.9%).

CONCLUSIONS

This study is the first to comprehensively evaluate the work
of the outfitters filling passenger cars with water. We found
that most occupational hazards in this line of work are difficult
to eliminate with current technical means and changes
of the organization of labor. The work itself was found
to be associated with physical exertion, unfavorable
microclimate, poor lighting conditions, loud noise, and bacterial
contamination of the palmar skin and overalls.

A comprehensive evaluation of working conditions for outfitters
filing cars with water, which considered all harmful occupational
factors, resulted in classifying this occupation as heavy work
with an environmental hazard level corresponding to class 3.3
(R 2.2.2006-05).

We observed markedly elevated morbidity leading to temporary
disability among railway transport workers, exceeding industry-
wide rates by 27.8% in number of cases and by 29.0%
in disability days.

Table 3. Mean annual morbidity with temporary disability among oultfitters filing passenger cars with water for three years (per 100 individuals)

Classes of diseases Cases of disability Disability days Single case duration, days
Diseases of the endocrine system 1.3 17.0 13.0
Mental disorders 3.9 37.9 9.6
Nervous system diseases 3.5 41.5 11.8
Diseases of the circulatory system 12.2 146.7 12.0
Respiratory diseases 62.0 482.1 7.7
Diseases of the digestive system 3.1 48.9 16.0
Diseases of the genitourinary system 0.8 16.6 19.0
Diseases of the.skln and 6.1 59.8 97
subcutaneous tissue
Diseases of the mus;ulo§keletal 18.8 210.9 1.2
system and connective tissue
Injury, poisoning and certain other 135 348.0 25.7
consequences of external causes
Total 125.2 1409.4 13.6
industry-wide indicators on railway 90.4 1000.6 111
transport (three years)
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Based on a study of railway carriage outfitters’ work, preventive
measures were developed to improve working conditions,
protect health, prevent diseases and injuries, support
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