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Abstract. The aim of the research has been to study the
influence of combined labour environment risk on tailor’s work
ability at a sewing enterprise of medium size, as well as working
out practical recommendations. Ten tailors (women) aged 24 to
65 years have been involved in the research. Tailors™ inquiry has
been carried out, and the labour environment has been analyzed
according to laboratorial measurement results of indoor climate
parameters, lighting, noise, vibration and dust. Ergonomic and
psychosocial risks have been evaluated, and capacity index of
tailors has been set. It has been concluded that the pace of work,
tension at work, relationship with the seniour managers create
psychological discomfort. Practical recommendations have been
worked out, which are directed to combined labour environment
reduction of efficiency.
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I. INTRODUCTION

Textile industry is the oldest economic sector in Latvia,
which grew strongly in the thirties of the 20th century [1].
Employees of the textile industry are subordinated to the
combined efficacy of the following labour environment risk
factors: physical, mechanical, chemical, ergonomical,
psychosocial and managerial [2, 3].

Over recent years in Latvia in this industry, the number of
occupational diseases has grown. According to the statistic
data, in 2007 the number of the registered occupational
diseases was 112 on 100 thousand employees, but in 2009 —
accordingly 174 on 100 thousand employees [4].

It is indicative that the number of occupational health
problems increase; as a result, well-being at work is affected.
The most common tailors’ occupational diseases are related to
overload of muscles, skeleton and connective tissue system at
work and monotonous hand movements [2, 3].

It is notable that influence of combined risks strengthens the
mentioned health problems. For example, employees, who
suffer from psychosocial risks at work in combination with
adverse ergonomical risks, noise or chemical risks, are more
subordinated to damage of muscles, skeleton and connective
tissue system than those employees who are only subordinated
to the influence of one factor.

It is proven that the appropriate organization of work is also
important. For example, limited control over the given work
and disproportionate demands at work are related to the
increasing injury risk of connective tissue system [5, 6]. The

same can be said about colleges’ support and short of
solidarity at the enterprise. Employers need to take into
account that requesting for higher work productivity will also
lead to higher work health problems because of the stress at
work. Thus, the aim of this research has been: to study the
influence of combined labour environment risks on tailors’
work ability at a sewing enterprise of medium size and to
work out practical recommendations to improve the situation.
In the research ten tailors took part aged 24 to 65 years. In the
enterprise tailors work in teams. During the working time the
tailors have to perform accurately and qualitatively the
asigned tasks at a fast pace.

II. METHODS

The tailors have been inquired in order to analyse subjective
opinions about possible risks at work and their influence on
employees. Indoor climate parameters, lighting, noise,
vibration, dust have been defined, and their analysis has been
done in the air of work environment. To measure noise,
pressure level and indoor climate, a universal light, noise,
temperature and humidity measuring gadget “Environment
Meter 4 in 17, has been used. To measure the vibration, the
tester “PCE-VT2700” has been used. To define the dust
concentration in work environment, the air aspirator “GILIAN
5000” has been used. For general assessment of lighting,
indoor climate parameters and noise created risks in work
environment matrices have been used [7]. The evaluation of
ergonomic risks has been performed by using Quick Exposure
Check (QEC) method [8] and work load has been assessed by
means of Key Indicator Method (KIM) [9]. Psychosocial risks
have been evaluated by Spalski test [6]. Tailor’s work ability
has been defined using Capacity Index (CI) [10], where work
ability is represented by the number of points, which can be
from 7 till 49 (I — bad work ability is equal to 7...27 points; II
— medium work ability equals 28...36 points; III — good work
ability is equal to 37...43 points; IV — very good work ability
equals 44....49 points).

III. RESULTS AND DISSCUSION

A.  Lighting evaluation

The result of measurement shows that at tailors’ workplace
the level of lighting corresponds to the Latvian legislative and
regulatory requirements. In the working room there is
combined lighting, which includes natural and artificial

57



Safety of Technogenic Environment

2012 /2

lighting and combines ceiling lamps and light lamps above
workplace equipment. As a local light source there is a table

lamp by each sewing-machine.

TABLE 1
NON-REGULATED AND REGULATED LIGHTING IN TAILORS' WORK ENVIRONMENT

Work Actual lighting level in Tux (Ix) Regulated lighting level over
environment work area
Tailors 1000 Ix and 2759 Ix (if the table lamp is 750 Ix
switched on)

It is defined that employees’ subjective opinions about
lightening adequacy do not match with objective evaluation,
because some of tailors in the inquiry have marked that
lighting is insufficient. Lighting measurement results are
showed in Table 1.

According to lighting evaluation matrix [7] and regulated
parameters, lighting has been evaluated with II stage of risk,
which defines that lighting fixtures need to be cleaned
regularly and also other defects corrected.

B. Noise

In the inquiry it has been stated that 26% tailors aged 30 to
50 years consider that they are exposed to noise influence,
especially if they work with fastening and buttonhole sewing-
machines. However, analyzing the objective noise level at the
tailors’ workplace, it has been concluded that for universal
sewing-machines equivalent noise throughout the work shift
(8 hours) does not exceed the standard and is situated 68...79
dB(A) margin, because sewing-machines are equipped with
muted electric motors (see Table 2). The calculated average
level of noise at the department corresponds to 76 dB(A).

Taking into account the laboratorial measurement results of
noise, which specify sewing-machine equivalent level of noise
at the department (Lqr), as well as the calculated everyday
level of noise throughout the work shift (Lgx, g), it is defined
that according to the evaluation matrix [7], the noise in the
work environment corresponds to I stage of risk, and no
special preventive measures should be taken.

C. Vibration

As a result of such an inquiry, it has been found out that 30%
of tailors with length of service over 30 years, in the 50- to 60-
year-old age group complain about tingling of hands and the
pain in forearm, connecting it with adverse influence of
vibration.

Analysing the results of inquiry, these complains can be

linked only with sustained work in compulsive pose and
monotonous hand movements.
Sewing-machines and other sewing equipment are new; they
are in running order, and laboratorial measurements show that
the standards of vibration are not exceeded — the costof
vibroacceleration (A8) during the work shift does not exceed
2.41 m/s’ (see Table 3).

According to evaluation of vibration matrix [7] and
regulation parameters, the stage of risk is I; thereby, special
preventive measures to decrease vibration are not necessary.

D. Dust

The cloth, which mainly is used by tailors, consists of 50%
cotton and 50% synthetic polyester. The concentration of dust
in the sewing department is lower than border cost of
occupational exposure (the dust of cloth OEL = 4.0 mg/m’),
and it oscillates at an average from 0.18+0.05 to 0.26+0.06
mg/m’. Even though exhausting ventilation, regularity of
cleaning and airing are not set up, the workplace gives
opportunity to avoid increased concentration of dust at the
workplace.

E. Indoor climate

Measurement parameters of indoor climate have been set
according to outside temperature +12°C (see Table 4). It is
defined that indoor climate of workplace corresponds to
legislative and regulatory requirements. At an average air
temperature at the workplace is 23...25°C during the cold
season of the year, but during the warm season of the year it
oscillates from 25...27C°. During the warm season there are
not specific problems with sunlight getting into the workplace,
because the windows are placed on the north side of the
building. If there is a need for airing, then it can be done
through windows. Thereby indoor climate is evaluated with II
stage of risk and it corresponds to the acceptable level.

TABLE 2
MEASUREMENT RESULTS OF NOISE
No. | Workplace Defined level of noise, Permissible level of
: P Laegr, dB(A) noise, dB(A)

1. Sewing 68

Making
2. buttonholes 8 80
3 Maqug o 79

fastening joints
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TABLE 3
MEASUREMENT RESULTS OF VIBRATION
Permissible level of
Defined hand palm | hand palm vibration —
No. | Workplace vibroacceleration, day’s exposures
m/s? working cost, A(8),
m/s?
1. Sewing 1.86
Making
2 buttonholes 241 2.5
3, | Making 1.95
fastening joints
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TABLE 4
TEMPERATURE AND RH IN TAILORS' WORK ENVIRONMENT
Temperature, °C RH, %
Actual . Actual Regulatory
index Regulatory index index index
19...25 (cold season of the
23 year) 52 30..70
20...28 (warm season of
the year)

F. Evaluation of the ergonomic risks

The data of inquiry shows that mainly tailors’ upper body,
hands and femur are loaded during the working hours. Almost
60% of tailors recognize that they work at fast pace and are
subordinated to higher tension at work.

Measurement of load for separate parts of body by rapid
exposure control method presents that load of shoulder/hand
and neck area and also the pace of work and tension level are
evaluated with II stage of risk. Then according to the received
data interpretation, the tailors have to carry out regularly the
mandatory health examination if they are over 40 years old, as
well as it is necessary to evaluate possible change of work
type in order to relieve tired muscle groups.

When evaluating load by means of the main indicator
method KIM, which takes into account frequent movements
with hands, it has been defined that the load of hands is
evaluated with III stage of risk. Thereby, the physical load of
hands has increased vitally for tailors in the studied age group.
The following indicators have taken into account for
evaluation: force exerted indicator, organizational conditions,
work environment, working posture, hand position and
movements and also intensity of the work.

Obtained results match with many world researchers’
opinions that tailors’ work is connected with ergonomic risks;
as a result, employees suffer from muscle, skeleton and
connective tissue system damage and chronic pain mainly in
the upper body [11-13].

G. Analysis of psychosocial work environment

Analysing the obtained results by means of Spalski test, it
has been defined that the tailors mainly consider that in the
work team healthy and friendly psychological indoor climate
dominates. Only 7% of tailors consider psychological indoor
climate to be unhealthy. The most negative evaluations have
been set towards superiors and mutual communication.

H. Work ability

Analyzing employees’ ability of work with Finland’s
worked out work ability index [10], it is defined that work
ability is very high (46 points) and corresponds to IV category
which has 44...49 rating scale points. According to work
ability index terms, tailors predict that they are going to be
able to work next 2 years at 100%. Analyzing the obtained
data about their diseases, it is notable that mainly tailors have
been sick with a cold. Thereby it would be necessary to keep
healthy habits, restrict smoking and other bad habits, which
could cause the mentioned diseases.

IV. CONCLUSIONS AND PRACTICAL RECOMMENDATIONS

Tailors are subordinated by the influence of different
combined risk factors at work. The influence of combined risk
factors could be explained as interactive influence of risk
factors but not the result of combined influences. Despite
received information from inquiry questionnaires about
unhealthy working conditions the objective risks evaluation
shows that tailors work under appropriate working conditions
in the given enterprise and their capacity of work is evaluated
as very good. A conclusion has been drawn that the pace of
work, tension at work, relationship with seniour managers
may cause discomfort for tailors at work. The developed
practical recommendations turned to ergonomic development
and psycho-emotional risk prevention in a work team.
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Zenija Roja, Valdis Kalkis, Henrijs Kalkis, Iveta Palmsalu, Janis Ievips, Janis BérzinS. Kombin&ta darba vides riska faktoru ietekme uz $usanas
uznémuma nodarbinatajiem un praktiskie risinajumi

Tekstilrlipnieciba ir viena no vecakajam Latvijas tautsaimniecibas nozarém, kas strauji attistijas pagajusa gadsimta trisdesmitajos gados. Ir zinams, ka $is nozares
darbinieki razoSanas vide sastopas ar dazadiem riskiem. Loti svarigs faktors jebkura nozar€ ir darba vidé sastopamo risku ietekme uz nodarbinato darbspgjam.
Tekstilriipnieciba ir nozare, kura ietver ne tikai audumu razoSanu, ka arT apgérbu razoSanu. Apgérbu raZoS$anas nozaré ir paaugstinats trokSpa limenis,
nepietieckams darbvietas apgaismojums, gaisa piesarnojums, darba vides mikroklimata problémasm, vibracija un ergonomiskas problémas, it seviski Suveju
darbvietas. Darba mérkis bija p&tit kombin&tu darba vides risku ietekmi uz Suv&ju darbspg&jam vidgja lieluma $tSanas uzpémuma un izstradat praktiskas
rekomendacijas situacijas uzlabosanai. Pétljuma piedalijas 10 Suv&jas vecuma no 24 Iidz 65 gadiem, tika veikta darbinieku aptauja un analiz&ti darba apstakli
(mikroklimata parametri, apgaismojums, troksnis, vibracija un puteklu koncentracija darba vid€), izmantojot $adus mérinstrumentus: — vibrometru ,,PCE-
VT2700”, gazu analizatoru ,,Gillian 5000” un mériekartu ,,Environment Meter 4 in 1”. Neskatoties uz aptaujas anketas iegtito informaciju par neveseligiem darba
apstakliem, objektivais risku noveérte§jums uzrada, ka Suvgjas pétitaja uznémuma strada piemérotos darba apstaklos un vinu darbsp&jas vert€&jamas ka loti labas.
Izstradatas praktiskas rekomendacijas veérstas uz ergonomiskiem risindgjumiem un psihoemocionala riska novér§anu darba komanda.

Kenuns Pos, Baamuc Kanbkue, Xenpuiic Kanbkuc, UBera Iaamcany, Anuc Mepunpiu, Sinnc bep3nnbm. Kom0MHupoBanHoe BO3JeiicTBHE PHCKOB
paboueii cpeabl Ha paGoTAOINUX B MIBE{HOM MPOM3BACTBE H MPAKTHYECKHE PeKOMEeHAAINH

TexcTunbHas MPOMBINIICHHOCTs B JIaTBHM sBIsIeTCS OOHOH M3 CTapeHIINX OTpaciiell SKOHOMHKH, KOTOpas Haudajga OBICTPO Pa3BHBATHCA B TPHILATHIC TOABI
IIPOILIOTO Beka. VI3BecTHO, 4To paboyne TeKCTHIBHON HPOMBIIIICHHOCTH ITOBEPTaroTCs BO3ACHCTBHIO Pa3IMIHBIX PUCKOB IIPOU3BOACTBEHHON cpenpl. Llenbio
UCCIIE/IOBAHMUS SBIISIIOCH M3y4YeHHE KOMOMHHPOBAHHOTO BO3/ICHCTBUS PUCKOB paboueil cpesibl Ha IIBEH, pabOTAIONINX Ha MPEANPUSTHIX CPEHEH BEINYMHBI, H
pa3paboTka NpakTHYECKUX peKoMeHaaui. B uccinenosanuu npuHuManu ydyactue 10 mBeld (KeHIIMHBI) B Bo3pacte oT 24 1o 65 net. [IpoBeneH onpoc paboTHHIL
1 aHAIM3UPOBAHBI YCIOBHS pabOTHI (MUKPOKIMMATHYECKHE IIapaMeTphbl, OCBEIIECHWE, IIyM, BHOpAIMs, KOHIETPAlHs IbUIM), HCIOJB3YS CIEMYIOIIHe
n3MepHuTenbHble HHCTPYMeHTHI — Bubpomerp «PCE-VT2700», razoanammsatop «Gillian 5000» u «Environment Meter 4 in 1» mns onpeneneHus ypoBHs IIyma,
BUOpaiK U OCcBeNIeHHOCTH. OIeHEeHbI SPrOHOMIYECKHE U NCHXOCOLUAIBHbBIE PUCKH (METOJ[ ONpeielIeHHs] OCHOBHBIX WHIMKAaTOPOB TSHKECTH TPyJa, OBICTPHIN
METOJ OIpe/ieNIeHHsI AKCIIO3UIMH IPrOHOMHYECKOH HArpy3KH M 1p.), a TakkKe OmpeleneH MHAEKC paboTocmocobHOCTH. [lomydeH BBIBOI, YTO TeMH pabOTEL,
cTpecc Ha paboTe, OTHOIICHHE C PYKOBOACTBOM CO37aeT ICHXOJOrMUecKui auckoMdopT. HecMoTps Ha TO, 4TO mBen CyOBEKTHBHO (QHKETHBIC TAHHBIC)
OIIpEeNIeIIMIN BO3JCHCTBHE BPEOHBIX YCIOBHH TpyHa B TedeHHe pabodeil cMeHbl, OOBEKTHBHAs OIEHKA DPHUCKOB IIOKa3bIBaeT, YTO OHU paboTaloT B
COOTBETCTBYIOIIUX HPOM3BOJACTBEHHBIX YCIOBUSX TPYZAd, O 4YEM TAKXKe CBHAETENbCTBYET HHIEKC pPabOTOCHOCOOHOCTH: O4eHb Xopomwuid. Pa3paboTaHs
IPaKTHYECKHEe PEKOMEH/IAIIH, HAPaBJICHHbIE Ha CHIDKCHHE BIUSAHUS KOMOMHHPOBAHHOTO BO3/ICHCTBHS PHCKOB.
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