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Abstract: The authors present results of studies of occupational exposure to dust in
agriculture, conducted for the first time from the aspect of work site. Two work sites,
typical of Polish agriculture, were considered: a tractor driver on a large state owned
farm and a farmer on a private family farm. The studies covered all occupational
activities performed within the annual work cycle. The results of the studies showed that
the working conditions in agriculture were hazardous and exposure to dust was of a
changeable character. This is due to the varied levels of dustiness according to the type
of occupation and unequal distribution of working time.
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INTRODUCTION The results of hygienic studies conducted in Poland and
other countries determine merely the dust risk while
Studies concerning occupational exposure to duperforming selected field or household occupations. These
among farmers are justified because of the insufficien¢sults do not constitute a basis for determining the actual
research in this field; such study should approach tlposure and, at the same time, health risk connected with
whole of a farmer's work from the point of view of thework in agriculture [3, 4, 9].
work site. Unlike in industry, exposure to dust at this The aim of this study was to evaluate the occupational
work site takes place in changeable conditions - witbxposure to dust in agriculture. The study covered two
respect to concentration and composition of dust, workork sites typical of Polish agriculture: tractor and self-
post and daily working time - also during the prolongegropelled machine drivers on large state owned farms,
work cycle which, in the case of plant production maynd the work post of a farmer on a private family farm.
even take a whole year [7, 11, 14].
Apart from high air temperature, vibration and noise, MATERIALS AND METHODS
agricultural dust is considered by farmers themselves as
an unfavourable factor which most often accompanies The sites of the studies were two agricultural concerns
their occupation [2, 12]. Epidemiologic studies carried ouh the regions of Lublin and Chetm and seven private
among farmers indicate a clear relationship between tf@ms in the commune of Niemce in the Lublin region.
occurrence of dust-related pathologic symptom§he studies covered a group of 10 tractor drivers - males
concentration of dust and its pathogenic components aadged 30-51, and a group of seven private farmers - males
the period of occupational exposure to agricultural dustged 21-42.
however, the lack of data concerning the exposure doesThe study covered determination of the concentration
not allow us to discover the relationship betweenf total inhaled dust, concentration of free crystalliieas
exposure and health effects [1, 5, 6, 8, 17]. dust SiQ, and analysis of time schedule documentation. The
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Figure 1. Distribution of working time in annual work cycle among Figure 3. Distribution of exposure to dust in annual work cycle among
drivers and farmers. drivers and farmers for all examined individuals.

measurements of the level of total dust were carried outThe examinations covered all occupational activities
by filtration-weighing method, taking samples onperformed within the annual work cycle. The exposure of
polychlorovinyl filters within the farmer's respiratory @ farmer to dust was assessed by comparing the mean
zone with the use of Polish-made AP-2 personal dugtighed concentrations tfyx (time weighted average)
samplers [15]. Free crystalline silica was determined #nd the proper threshold limit value OEL (Occupational
samples of total dust by selective colorimetric methodExposure Limit), selected according to the level of ;SiO
eliminating silicates and amorphous silica. The methodd the agricultural dust examined [18], with the application
consists in slow crystallization of silica into a solubledf the criterium of confidence interval of this measw
sodium silicate and colorimetric determination of silicat&vas calculated according to the formula:

ions [16]. The time schedule study was based on the

n
documentation kept by the administration of the Crwa= 29 -
agricultural enterprises and the log-books kept by private 8 N
farmers.
where:
- Emax. C; - airborne dust concentration for each activity in a full work cycle,
Crop cultivation . R
Omin. [mg m?

t; - working time for each activity, [h]
8 - eight hour shift, [h]
N - number of obligatory work days in a full work cycle

Fertilization

Exposure to dust was qualified as harmful whe{C
value was higher than OEL value, especially when the
whole confidence interval was above the standard [5, 10, 13].

Sowing, planting

Plant protection

RESULTS

Plant harvesting

11u41

Working time. An annual working time among the

Indoor occupations — workers in the study exceeded the obligatory working

limit of 2,104 hours by 7.6 % in the group of tractor
drivers, and by 24.2 % in the group of private farmers. In
both groups a monthly analysis showed that the work load
0 10 20 30 40 50 ¢o varied during one year. The highest work load was
Mean concentration of dust C (mg m*) observed during the period April-September, with
maximum values noted in August - up to 160 % of

Figure 2. Levels of dustiness in individual groups of farming activities. Obligatory working time on average (Fig. 1).

Reloading, repair,
transport
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Figure 4. Annual mean level of exposure to dust in ten individual tractoFigure 5. Annual mean level of exposure to dust in seven individual
drivers. private farmers.

Level of dustinessThe level of dustiness varied accordingechnological distribution of occupations within the working
to the type of work. Among 42 types of occupation theycle, their time consuming character and variations in
highest amounts of dust were observed during threshinghe level of dustiness accompanying these occupations.
an indoor occupation (57.5 mg¥uon average) and during  The variations in the level of dustiness were associated
combine harvesting of grain (35.7 mgnon average) not only with the type of occupation, but also with the
(Fig. 2). variability of conditions accompanying work, such as:

weather and soil conditions, degree of humidity of the raw

Level of exposure A monthly analysis indicated an material harvested, the type of machines and equipment
unequal distribution of the level of exposure during applied, or means of their utilization. An especially wide
year. The highest exposure was observed in August: 23gread of results, which should be attributed to the
mg mi in the group of tractor drivers, and 14.2 mg m conditions mentioned, concerned field work - e.g. the
among private farmers (Fig. 3). The calculated annugdtio between extreme values of dust concentration noted
mean weighted values for the concentration of dust at tbaring ploughing was 1:40.
work site of 10 examined tractor drivers remained within Unequal working time load during the year had similar
the values 5.3 - 10.8 mgH(Fig. 4), whereas for seven dynamics of distribution for both workplaces; however,
examined private farmers it was within the values 3.6an annual summing-up showed that work on a family
10.7 mg n? (Fig. 5). All these values were above thdarm was more time consuming, compared to that on a
maximum allowable value of 2.0 mgand in the zone state owned farm. In both cases the legal working time

of hazardous working conditions. was exceeded: in the group of operators by 7.6%, and in
the group of farmers - by 24.2% on average. This could
DISCUSSION be due to the time consuming manual occupations

associated with the cultivation of crop and everyday care
Due to the specific character of production processes dh breeding stock, which creates a type of background in
agriculture, workers employed in this sector of théhe annual work of a private farmer. In the case of tractor
economy are exposed to dust in changeable conditiomgerators, such a background may be ascribed to transport
associated with a variety of work activities, variability ofoccupations, which are a permanent and basic component
concentrations and composition of dust, work site and tlod working activities performed during subsequent months.
daily time of exposure, as well as the duration of working Mean weighted values calculated for the annual
cycle, which in plant production covers the whole yeaworking cycle in 17 workers covered by the study,
Studies of the level of exposure to dust among operatagepresenting an average annual level of dustiness at
of tractors and self-propelled machines, as well as privat®rkplaces of drivers and farmers, remain above the
farmers, confirmed this changeability in all the aspectcupational exposure limit - within the sphere of
mentioned. hazardous working conditions. The span of the values
It was observed that the level of exposure at botvbtained is noteworthy for both groups. In the case of
workplaces varied during the year. This was due to tlstate owned farms, a driver performs occupations



130 Motocznik A, Zagorski J

assigned by the work organizer, i.e. range and time REFERENCES

distribution, and consequently the level of exposure to

dust is of a random character and changes for individuali.Beard M, Buchan R, Reeves F, Salasek M: Pulmonary reactive
drivers in subsequent years. For private farmers, the lewemponents of winter grain dust at Colorado farms and elevapps.

; ; ; . cup EnvirorHyg 1996,11, 1409-1416.
of exposure is associated with the type of farm: type 8c2.Boisunowa M: Ankietnyj opros w izuczenii ustowij truda

crops, technologies applied, size of CUItivate_d Iapd, Size' REchanizatorow sielskowo chozjajstvgig Sanit1989,2, 11-15.
breeding stock, number of people cooperating in running 3. Chisholm C, Bottoms D, Dwyer M, Lines J, Whyte B: Safety,

the farm. Thus, the variations observed in this grougsalth and hygiene in agricultugaf Scienc&992,15, 225-235.

result from the individual character of the farms in the, % CZémiuk W, Zacharienko M, Skamoni G: Gigieniczeskaja
Charakteristika ustowij truda na podwiznych maszynach w

study. Changes in exposure to dust among individuglstienowodstwievrac Delo1990 4, 107-110.
farmers during subsequent years depend on the changesDutkiewicz J, Motocznik A: Zweryfikowana dokumentacja NDS
within the quoted features of their own farms. dla pytoéw organicznych pochodzenia roslinnego i zwierzecega Institute

- : - - 1-0f Agricultural Medicine, Lublin 1993.
In the “ght of extant studies of dust in Polish 6.Ehlers J, Connon C, Themann Ch, Myers J, Ballard T: Health and

agriculture anq Othe': countries_ [3, 4, 9], which me_relgafety hazards associated with farmiAgsoc Occup Health Nurses J
concern dust risk while performing selected occupations993,41, 414-421.

the results presented in this paper consitute the first’-Green F, Yosida K, Fick G, Paul J, Hugh A, Green W:

. GCharacterization of airborne mineral dusts associated with farming
attempt to recognize the exposure to dust at workplaces I(Ellvities in rural Alberta, Canad&ccup Eviron Healtl1990,62, 423-

agriculture during an annual cycle. The present studygg.
concerns workplaces typical of Polish agriculture: tractor 8.Jakubowski R: Proba poszukiwania zwigzku migdzy stanem
driver and operator of self-propelled machines - a woﬁéfoy';;ﬂggalf;‘)’;am”'fam'llgzgzo Lprtf;‘;?’ﬁil é‘g‘éferiafy 1T Krajowego
. . . . . azau , - wrzesnia . Luplin .
site charactgrlstlc of large multiproduction state OWNeW'y | o elainen K, Kangas J, Husman K, Terho E: Total
farms and private farmers, who are the Core_Of the Polighhcentrations of dust in the air during farm wolur J Respir Dis
agriculture. We should, however, expect evolutional changess7,71 (Suppl 153, 73-80.
towards fam”y farms of optimal economy. 10. Mo_l_oc_zniktAl: Oé:;na n;raie;_iggr(l)af;iaéarif pytu w warunkach
. . .. _ekspozycji nieustaloneBezp Prac ,7-8, 9-11.
The hlgh level of egposure to agrlcu!tural dust ,Contamm& 11. Motocznik A: Exposure to agricultural dust in Poland. Ann Agric
components of confirmed pathogenic properties, notegiron Med1994.,1, 115.
among tractor drivers and farmers, was based on thel2. Motocznik A: Rozpoznanie czasu pracy rolnika w narazeniu na
studies of the total dust. A more comprehensive recognitié}'tfiodllge gzy’m’éﬂ_ Smdﬁémk"tl’lmcf_t :’a I?VZAka‘_’dZite Tyﬁa’éy_cﬁ
. . . . - gospodadars rodzinnychreport. Institute o gricultura edicine,
of exposure requires fqrther stud|e§ with the 'c'on5|derat|.(ﬁﬁbIin 1997,
of the respirable fraction and various conditions of this 13. Motocznik A: Problems of evaluation of occupational exposure to
exposure. The evaluation of exposure creates a possibihtyicultural dustin: XIV-th World Congress on Occupational Safety
to evaluate the health risk among the farming populatiof’ﬂd Health. Madrid, 22-26 April 1996. Abstrackdadrid 1996, 668.
which to date has not been covered by leqal regulatio . Motocznik A, Zagorski J: Zagrozenia w rolnictwie indywidualnym
8 . y 9 9 : 022 dzialania na rzecz poprawy warunkéw pracy rolnikdw
concerning health protection of the working population. indywidualnychMed OgéInal 996,31, 160-167.
15. Polska Norma PN-Z-040304991 Ochrona czysto$ci powietrza
CONCLUSIONS - Badania zawarto$ci pytu - Oznaczanie pytu calkowitego na stanowisku
pracy metoda filtracyjno-wagowa. Warszawa 1991.
. . . 16. Polska Norma PN-Z-040301991 Ochrona czysto$ci powietrza
The studies of occupational exposure to dust iN Badania zawartosci wolnej krystalicznej krzemionki w pyle

agriculture, conducted for the first time from the aspect ofikowitym i respirabilnym w obecnosci krzemianéw na stanowisku

work site in annual le: pracy metoda kolorymetryczna. Warszawa 1991. ‘
ork'site in annua Cyc? .. . 17. Reynolds S, Donham K, Whitten P, Merchant J, Burmeister L,
+ showed that the working conditions were hazardous; pgpendorf W: Longitudinal evaluation of dose-response relationships for

 confirmed the changeable character of exposure; environmental exposures and pulmonary function in swine production
« indicated the necessity for applying a special strategy \fgrkersAm JInd Med.996,29,33-40. -~ ~ ~
der to measure and evaluate the level of exposure. i 18. Rozporzadzenie Ministra Pracy i Polityki Socjalnej z dnia 17
oraer 0 . - p Hrwea 1998 1. w sprawie najwyzszych dopuszczalnych stezen i
the agricultural working environment; natezen czynnikow szkodliwych dla zdrowia w srodowisku pracy. Dz.
« indicated the necessity for farmers to apply technicél Nr 79, poz. 513, Warszawa 1998.

prophylactic means.



