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ABSTRACT e The scope of this paper is the analysis of occupational diseases occurred in forestry and wood
processing industry (WPI) between 2000-2009. The aim of this analysis is to highlight the development of oc-
cupational diseases and the impact of selected factors on development trend. The basis for the analysis was the
basic information on affected persons - gender, job, age and duration of exposure to harmful agents, as well as the
information about specific diseases and factors that support the appearance of the disease. Data for the ten-year
observation period were evaluated graphically and the correlation between the selected qualitative characteristics
was determined by the method of contingency tables. An interesting result is the proportion of diseases among
women in the WPI, which reaches nearly 40%, in forestry where men are mostly harmed. The most often repre-
sented disease in forestry is vibration disease. The total share of the three types of this disease (vibration disease
of joints, bones, tendons and muscles, disease of blood vessels and nerves, other vibration diseases and combined
diseases caused by vibration) accounts for up to 52% of all occupational diseases. In the wood processing industry
the damage of workers’ hearing was the most frequently occurring harm.
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SAZETAK ¢ Cilj rada bio je prikazati analizu pojavnosti profesionalnih bolesti u Sumarstvu i drvnopreradivackoj
industriji (WPI) u razdoblju 2000 — 2009. godine u Slovackoj. Svrha analize bila je naglasiti razvoj profesion-
alnih bolesti i utjecaj odredenih cinitelja na trend njihova razvoja. Analize se temelje na osnovnim podacima o
oboljelima — na spolu, poslu, godinama starosti, trajanju izlaganja Stetnim tvarima te na podacima o posebnim
bolestima i ciniteljima koji su pridonijeli pojavi bolesti. Podaci za desetogodisnje razdoblje prikazani su graficki,
a analiza korelacije izmedu odredenih kvalitativnih obiljezja napravljena je metodom kontingencijskih tablica. Za-
nimljiv je rezultat udjela oboljelih Zena u drvnopreradivackoj industriji koji doseze gotovo 40 %, a u Sumarstvu su
oboljeli uglavnom muskarci. Najces¢a bolest u Sumarstvu jest bolest prouzrocena izlaganjem vibracijama. Ukupan
udio triju tipova te bolesti (bolesti zglobova, kostiju, tetiva i misi¢a, bolesti krvnih Zila i Zivaca; drugih bolesti od
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vibracija ili u kombinaciji s vibracijama) u svim profesionalnim bolestima iznosi 52 %. U drvnopreradivackoj je

industriji najzastupljenija bolest oStecenje sluha radnika.

Kljuéne rijeci: profesionalna bolest, Sumarstvo, drvnopreradivacka industrija

1 INTRODUCTION

1. UVOD

Current status of occupational diseases in the
Slovak Republic can be characterized in terms of stati-
stics as a positively evolving. It is confirmed by the
information on the number of newly reported occupa-
tional diseases in 2008, when 201 cases were registe-
red. Compared to 2007 (413 cases) it is a significant
drop, particularly in terms of more negligible decrease
in the number of workers in hazardous workplaces
from 116,297 workers in 2007 to 115,825 workers in
2008, representing approximately 0.4 % (Statistical
Office of the Slovak Republic).

Forestry and wood processing industry affect
these facts significantly. They are among the sectors
with the highest risk of occupational diseases, work
injuries, etc. Vibration, noise, long-term unilateral
excessive workload of the body, but also diseases tran-
smitted by wood ticks are regarded as the most impor-
tant factors with the harmful effect on humans. The
most common diseases transmitted by wood ticks (in
the Slovak Republic Ixodes ricinus) are the Lyme di-
sease and wood tick-borne encephalitis. Untreated,
these diseases can have serious consequences.

The term vibration means the oscillating move-
ment of bodies or mechanical continuum. Vibrations
can be transmitted to the organism as a whole, or to its
parts, especially to hands:

1. Overall vibration is transmitted to a seated or stan-
ding person from vibrating seat, floor or platform
so that it causes intense vibration of the whole
body.

2. Vibrations transmitted to the hands are transferred
from the vibrating handle or other object held by
hands, especially to hands of exposed persons — e.
g. vibrations transmitted to the workers from the
handles of manual pneumatic tools, steering wheel,
etc.

3. Vibrations that cause intense shivering of upper
spine and head are regarded as vibrations transmit-
ted in a special way. Vibrations from the seat are
considered as overall vibrations.

In the case of workers engaged in logging, it is
necessary to pay special attention to vibrations tran-
smitted from a portable chain saw (PCHS) to hands.
Negative synergistic effect of vibrations and cold may
have the effect of white fingers disease. Untreated, the
disease ends up in gangrene in many cases.

It is possible to eliminate the effects of vibrations
on human body by appropriate work and rest regime,
selection of appropriate anti-vibration gloves, and by
the use of tools of appropriate age, technical conditions
and maintenance. A relationship between vibrations le-
vel and the age of instrument used was shown only in
55 cases out of 107 portable chainsaws (Goglia and
Zgela, 2003).
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In addition to fixed hand tools, the sources of vi-
bration in the wood processing industry are also wood-
working machines, saws. Goglia and Grbac (2005)
analyze the measurement results of the whole-body vi-
bration transmitted to the frame saw operator during an
ordinary working day. Vibration was measured in all
operations performed during the normal frame saw
working cycle. Frequency spectra were obtained for all
measurements and the results were graphically presen-
ted according to the ISO 2631-1-1986 recommenda-
tions. The weighted r.m.s. acceleration was also calcu-
lated, and the duration of each single frame saw
operation was measured. The energy-equivalent vibra-
tion level, corresponding to the total duration of expo-
sure was calculated, too. Thus obtained values were
compared with the daily exposure limits according to
the ISO 2631-1-1997.

The noise is a side-effect of vibrations. It can be
defined as any unwanted sound that causes an ugly or
disruptive perception or harmful effect. The noise is
directly harmful to the organ of hearing and causes per-
manent hearing loss if the sound level is higher than 85
dB(A). Above 130 dB(A), adverse effects have already
been observed on tissues (the pain threshold) and abo-
ve 160 dB(A) the drum damage occurs.

Occupational hearing loss occurs when the organ
of hearing is continuously and repeatedly exposed to
noise during work or working process. The core of oc-
cupational time-worn of hearing is a degenerative da-
mage up to complete destruction of sensory cells of
hearing organ by the noise with the subsequent damage
of other elements inside the ear. The inception and se-
verity of the occupational hearing disease depends on:
- character of noise,

- conditions of noise exposure,
- particular factors related to the exposed person.

OSHA (Occupational Safety and Health Admini-
stration) has set a maximum permissible average noise
level of 90 dB(A) per eight-hour working day. The per-
missible noise exposure rises to a maximum of 115
dB(A), a level that can be tolerated for only 15 minutes
or less per day. A circular saw produces between 100 and
109 dB(A), a medium-sized woodworking shop in full
operation averages about 110 dB(A), and a chain saw
may peak at 130 dB(A) (OSHA In Wellborn).

The Croatian scientists tried to reduce the effects
of circular saw noise using a rubber damper (damping
rubber-ring). The noise was analyzed using nine rolls
- three of different diameter and three of different type.
Due to the whistling sound, the blades without slots
emitted very high sound pressure levels. There were no
significant changes when the rubber damping-rings
were used. The use of the rubber damping-rings on the
samples with radial slots eliminates the whistling noi-
se. The saws with copper corks did not emit a whistling
noise at all and their aerodynamic noise was 2-3 dB(A)
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lower than the aerodynamic noise of the saws with ra-
dial slots (Beljo Luci¢ and Goglia, 2001).

During the noise loading measurement of the
operator of the tractor, with additional striking rotary
cultivator, at work in the cabin with open vent holes, in
all the cases reported higher levels of noise were recor-
ded than permitted by law. The highest values excee-
ding the maximum allowable noise levels were measu-
red in the workplace of SS Namestovo - 89.2 dB(A)
(KI¢ and Radocha, 1998).

A common problem in both sectors is a disease of
long-term, unilateral overloading of limbs. Occupatio-
nal diseases caused by long-term, unilateral overloa-
ding affect the structure of the locomotor limb system
- bones, joints, tendons, muscles, nerves and blood ves-
sels. They are caused by various business activities as-
sociated with an overloading of limbs without provi-
ding time necessary for recovering. The inception of
the disease depends on the factors at work and indivi-
dual anatomo-functional characteristics of a worker
related to the type and way of work performance.

A specific factor affecting the human health in
the wood processing industry is dust generated by
wood processing. The effect of dust on the human body
depends on its physical, chemical and biological pro-
perties and its quantity in the air and respiratory activi-
ty (eg. strain). The dust particles are inhaled through
the nose and mouth and some 40 to 50% of particles
with the size of 0.02 mm are caught on the nose hairs,
nose mucous membranes, mouth and in the upper re-
spiratory tract. The upper respiratory system retains
most particles larger than 0.005 mm. Only the respira-
ble dust, which is deposited in the tracheas and alveo-
lars, gets into the lower respiratory tract. The dust also
pe netrates into the conjunctival sac, settles on the skin
and causes thecoryza and conjunctivitis, skin eczema,
breathlessness and allergic reactions (IrSa, 2010).

Dzurenda et al. (2010) analyzed the dust particles
of oak wood that was cut with a frame saw with a nar-
row slice, before and after thermal modification. The
sawdust of the thermally modified dry oak created in
the sawing process consists of chip granularity ranging
from 0.0412 mm to 3.6 mm, whereas the unmodified
oak wood chips sawdust consists of granularity in the
range from 0.0448 mm to 12.1 mm.

A new phenomenon, of which the inhabitants of
Slovakia are already getting aware, is bioenergetics.
For the workers in forestry this means, in terms of safe
work, identification and definition of new risks (Sucho-
mel and Belanova, 2009) and analysis of previously
defined risks in this sphere. In the whole process of
energetic chips production (from the establishment of
plantations of fast-growing trees, their management,
and energy management to their cutting), there is a
wide range of risks: the risk of working with chemicals
in the fertilization in case of small areas, the risk of
accidents during trimming, but also during cutting by a
cutter, and especially when using a portable chain saw,
which is also physically demanding. It is therefore re-
commended only for small areas (Trenéiansky et al.,
2007). In the processing of forest biomass, there are the
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risks such as the above mentioned noise, vibration,
dust and the risk of accident and also the risks occur-
ring in storing of and work with energy chips such as
fungi, mold, dust, terpenes and many other allergens.
In solving issues related to safety and health of
workers (SHW), the prevention plays an important
role. The basis for applying this approach to ensure sa-
fety and health at workplace is knowledge, which is
required not only at senior officer level, but also for
workers. Therefore, based on a risk analysis, a propo-
sal of preventive, organizational and control measures
should be developed in the forestry practice and wood
processing industry in the Slovak Republic. It is also
necessary to make technical and design changes of ma-
chinery and equipment, changes in technology, proce-
dures and regulations, particularly in the SHW-area.

2 MATERIAL AND METHODS
2. MATERIJAL | METODE

The data necessary for the purpose of occupatio-
nal diseases analysis were obtained from the National
Health Information Center. The information obtained
is related to the occupational diseases recorded for the
years 2000-2009 in Slovakia in the business activity
(by NACE) 02 - Forestry, timber logging and related
services and 20 - Manufacture of wood and wood and
cork products, except furniture; straw products and
products made of plaiting materials.

The database contains data categorized by:
= occupation of affected person,
= age of affected person,
= gender of affected person,
= gpecific disease,
= harmful agent,
= duration of exposure to the harmful factors.

They were sorted by year and the above mentio-
ned business activities.

The biggest deficiency found in the obtained do-
cuments was the absence of some information for cer-
tain periods. There were no data mainly for 2003 and
2004, describing the duration of workers’ exposure.
The duration of exposure to a certain harmful factor
plays an important role e.g. in the development of stan-
dards and subsequent compliance of work and rest re-
gime, which is reflected in the number of occupational
diseases, but also in the occurrence of accidents.

In the reports for the period 2000-2002 there was
a lack of essential information about the harmful factor,
exposure to which caused the occupational disease.
The relevance of this information mainly lies in the ef-
fort to improve the state of SHW in Slovakia, primarily
in the form of prevention, in the effort to increase the
efficiency and to optimize the work processes and to
ensure the return of the workforce, etc.

2.1 Analytical works
2.1. Analiti¢ki radovi

For the reasons stated in the previous paragraph,
the evaluation of occupational diseases was not simple.
The essential information on duration of exposure had to
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Table 1 Example of Contingency Table
Tablica 1. Primjer tablice kontingencije
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be analyzed separately for the “first” and “second” pe-
riod. Similarly, the data about occupation had to be eva-
luated in two parts because of the occupation list. The
database was evaluated in Excel charts. The results were
compared cumulatively for the entire period, within the
scope of specific business activities and years.

2.2 Contingency table
2.2. Tablice kontingencije

The method of Contingency Table was used to
analyze the relationship between quality characters.

When there are two multipal qualitative factors
A, B, of which the first occurs in the variations (de-
grees) 4., 4,, 4,, ... 4, and the second in the variations
(degrees) B, B, B, ... B_, their sorting forms kx m
contingency table as shown in Tab. 1.

The degree of dependence between the multiple
qualitative factors 4, B is measured by comparing the
actual frequencies in particular stages of the Contin-
gency Table n; with the expected multiplicity n'ﬁ as-
suming the independence of factors 4, B. The expected
dependences are calculated according to equation:

ny = (1)

They are calculated by multiplying the marginal
frequencies (m, for factor 4 and n, for B factor) range
divided by a set of n.

The basis for the calculation is the quantity y?
(chi square), which is specified by the relationship:

oS DO e

b

The calculation of y* is done directly in the con-
tingency table, where the expected frequencies n’ij or
the differences (nl.,.f n’i/.) are recorded in each grade (box
table) except the actual frequencies. Other symbols 7,
k, m are known from the text.

The expected frequencies must also be calculated
for the table boxes where the actual frequencies do not
occur. The frequencies in the respective boxes enter the
calculation of y? with the value
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The formula gives reliable results when the sam-
ple size is n > 40. If any of the frequencies in the con-
tingency table is less than 5, the appropriate correction
must be made in order to make the result reliable. The
most advantageous correction is the one proposed by
Yates (Myslivec, 1957, in Smelko and Wolf, 1977) re-
siding that the value of 0.5 be added to the minimum
frequency and the other frequencies be adjusted so as
to keep the marginal frequencies unchanged. In the
case that 20 < n <40 and any of the expected frequen-
cies n'; is less than 5, the class in which the frequency
is included should be merged with the neighboring
(closest relative) class of 4 or B factor. For the range
set n < 20 this methodology should not be used at all.

Variable y? is the basis for a test of hypothesis
about the independence of factors 4 and B. Its small
values argue in favor of the hypothesis, the large values
against the hypothesis.

In practice, the compliance with the asymptotic
distribution is considered to be sufficient if a;>5Vij.
If the X2>;(2(k_1) (@), the hypothesis of independence
of factors A, B is rejected. The critical values of y* w“n
(o) are tabulated, while (k-1) (m-1) represent the
number of degrees of freedom.

Sometimes the y? is also called the ratio of assur-
ance. The value of y? variable tells whether the depen-
dency between factors 4 and B could be regarded as
statistically significant or not. It does not say anything,
however, about the dependence degree of these factors.
The degree of dependence can be expressed by a coef-
ficient of correlation of two multiple qualitative factors
A, B, which is calculated by the Cuprov formula (Ur-
bach, In Smelko and Wolf 1977):

— x 4
b \/n~,/(k—1)~(m—1) @

3 RESULTS AND DISCUSSION
3. REZULTATI | RASPRAVA

From the reports on occupational diseases, risk of
occupational disease, professional poisonings and other
health damages at work, we evaluated 505 illnesses in
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years

Slika 1. Pojavnost profesionalnih bolesti u promatranom
razdoblju po godinama

business activity (NACE) 02 - Forestry, logging and re-
lated services and 71 diseases in business activities 20 -
Manufacture of wood and products of wood and cork,
except furniture, manufacture of articles of straw, plai-
ting and suchlike materials for the period 2000 — 2009.

The maximum number of diseases occurred in
forestry in 2004 and in WPI in 2000. Interesting is the
decrease in the occurrence of occupational diseases in
the last five years (Fig. 1), i.e. since 2005 (mainly in
forestry). Further annual development of diseases fre-
quency has a fluctuating nature. In the future, however,
it may be expected that occupational diseases frequen-
cy will have a decisively negative impact on this devel-
opment as the way of performance of forest activities
has changed in the Forests of Slovakia, the State Enter-
prise. They are now performed on contract basis, the
non-employment arrangements with no possibility to
relax and with newly adopted systemic measures (e.g.
regular special medical examinations). In the WPI the
highest number of occupational diseases was recorded
in 2000. In 2004 the curve reached the second maxi-
mum and the trend is similar to forestry sector up to
2009. Like in forestry, an increase of occupational dis-
eases can be expected.

B Men/muskarci
Women/Zene

450

400 4

350
300

250

200

broj oboljelih

150

100

number of occupational diseases

50

Forestry
Sumarstvo

Wood processing
prerada drva

Figure 2 Frequency of occupational diseases in forestry and
WPI classified by gender

Slika 2. Pojavnost profesionalnih bolesti u Sumarstvu i
drvnopreradivackoj industriji prema spolu

The disproportion in the number of occupational
diseases in forestry classified by gender can be justified
by the number of female employees in this activity and
also by the character of work (Fig. 2). The proportion
of women with recognized occupational disease in the
WPI, however, is up to 39% of all affected workers.
This phenomenon can be partly explained by the fact
that women are mostly occupied as auxiliary workers
in this activity. Their work is often physically demand-
ing, performed under adverse conditions and with a
low level of mechanization. This situation has arisen
due to the above mentioned facts and because the lim-
its of women physical loading has been disregarded.

The occurrence of specific types of disease was
evaluated by activities (Fig. 3) and also by gender (Fig.
4). Most of the diseases present in forestry are diseases
caused by vibration —vibration disease of joints, bones,
tendons and muscles (2802), disease of blood vessels
and nerves (2801) and other vibration diseases and
combined diseases caused by vibration (2803). The to-
tal share of these three types of diseases is only 52% of
all diseases. This fact may be affected by the propor-
tion of work carried out by machanes affecting the hu-
man body by vibration. The occurrence of diseases
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Figure 3 Occurrence of specific diseases classified by activities
Slika 3. Zastupljenost pojedinih profesionalnih bolesti u Sumarstvu i drvnopreradivackoj industriji
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Figure 4 Occurrence of specific diseases in forestry and WPI classified by gender
Slika 4. Zastupljenost pojedinih profesionalnih bolesti u Sumarstvu i drvnopreradivackoj industriji prema spolu

transmissible from animals to humans either directly or
through a vector (2600) is largely influenced by the na-
ture and conditions of workplace. This disease domi-
nates in women working in forestry, as they are mostly
the ones who carry out silvicultural activities. In 2009,
the disease ,,acute carbon monoxide poisoning™ was
reccorded in forestry for the first time in the observed
period. In specific conditions (dense young vegetation
— tending felling and regeneration felling - natural re-
generation, respectively) a specific microclimate (en-
closed space) develops with little wind, which may
lead to contamination of the environment with CO,
when the portable chain saw is used.

Dominant diseases in men in WPI correspond to
the overall occurrence of occupational diseases in the
WPI, thus mostly hearing is harmed by an excessive
noise. The occurrence of diseases defined as other vi-
bration diseases and combined diseases from vibra-
tions (2803), diseases of tendons, tendon sheaths and
muscle insertions from excessive overloading (2902)
and vibration disease of joints, bones, tendons and
muscles (2802) can be characterized as high. Inwomen,
the most often recognized disease had the nature of
permanent nerve palsy caused by local pressure (2904),
then diseases of tendons, tendon sheaths and muscle
insertions from excessive overloading (2902) and pro-
fessional dermatoses caused by other chemicals (or-
ganic and inorganic) (2217) follow.

Harmful factors occurring in forestry and wood-
working industry, generating an occupational disease, or
risk of occupational disease inception, poisoning, etc.
are discussed in Figure 5 (Fig. 5). A simple analysis of
the occurrence of occupational diseases in forestry indi-
cated the most frequent harmful factor - vibrations. The
share of vibrations transmitted to the limbs (machines,
tools) (2002000001) accounted for 35 % and the share
of mechanical vibrations (2002000000) accounted for
almost 10 % of these factors. The WPI had the largest
share of harmful factors - repetitive work with unilateral
movements (4000020004), a significant share of vibra-
tions transmitted to the limbs (machine, tools)
(2002000001) and the noise (continuous noise, inter-
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rupted noise, noise in liquids) (2001010001). Notewor-
thy is the share of noise as a harmful factor, because it
reached nearly 16 % of all the above factors in wood
processing industry and in forestry the noise factor ac-
counted for approximately 2.9 %. It can be assumed that
the differences are caused by the specific noise spread-
ing in large workshops and in open spaces. In assessing
diseases caused by noise, the following factors should
also be taken into consideration: noise parameters of
machines and equipment, time of exposure to noise,
technological and organizational measures, selection of
adequate personal protective equipment and their proper
use. In open space, it would be appropriate to assess the
synergistic effect of weather on the action of vibration
and noise as a harmful factor. In order to compare the
age of occupational disease recognition in forestry and
wood processing industry particular ages were catego-
rized. The maximum in both activities was reflected in
the range of 50 to 55 years. The curve describing the
development of the occupational disease frequency in
dependence on age has the course corresponding to the
development shown in the chart (Fig. 6). Statistically,
this distribution of frequencies can be characterized as
right-asymmetric, i.e.: with the increasing age, the num-
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Figure 5 Occurrence of harmful factors
Slika 5. Zastupljenost Stetnih Cinitelja u Sumarstvu i
drvnopreradivackoj industriji
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Figure 6 Frequency of occupational diseases in forestry and
WPI

Slika 6. Pojavnost profesionalnih bolesti u Sumarstvu i
drvnopreradivackoj industriji prema godinama starosti

ber of recognized occupational diseases goes up. The
development of occupational diseases by age is de-
pendent on physical age of the worker, on duration of
exposure and on individual susceptibility of the
worker to the noise loading.

The same sort of intervals was also used to com-
pare the age of occupational disease recognition clas-
sified by gender (Fig. 7). In forestry, in men, the high-
est number of recognized occupational diseases
occurs in the age of 50 to 55, and there is also a high
occurrence in the two adjacent age classes (45-50, 55
+), where the number of diseases in men working in
the WPI also dominates. The culmination of recog-
nized diseases in women is significant in both sectors
in the age ranging between 50 and 55.

It has been possible to evaluate the duration of
exposure as a factor influencing the risk of occupation-
al diseases due to a database of information obtained
only for the period 2000-2002 and 2005-2009. The
chart (Fig.8) shows that the highest frequency of oc-
currence of occupational diseases in wood processing
industry was registered in workers who were exposed
for a period of 5 years. This is due to the fact that after
1989 there was an increase of ordinal reconstruction,
i.e building of private low-capacity sawmills with saws
for primary wood processing with a very simple mech-
anization. Similarly, work staff was not selected on
condition of passing a medical examination at a spe-
cialized medicine department or Occupational Medi-
cine Clinic. These conditions have probably led to this
result. In forestry, workers who have been exposed to
harmful factors for 6 to 10 years during their work are
mainly affected. The number of occupational diseases
caused by exposure from 11 to 30 years is relatively
balanced. This may be affected by a responsible atti-
tude of the employer who, because of the risk of occu-
pational or professional disease, ensures the shift of
employees to another position.

In this context, Sowa and Leszczynski (2007)
recommend to shorten the exposure time. They estab-
lished the highest risk of hearing damages in 50 years
old workers with a 30-year exposure.
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number of occupational
diseases
broj oboljelih

age / dob
Figure 7 The age of occupational disease recognition
classified by gender
Slika 7. Godina prepoznavanja profesionalne bolesti u
Sumarstvu i drvnopreradivackoj industriji prema spolu

The frequency of occupational diseases is com-
pletely different, depending on the duration of expo-
sure in men and women (Fig. 9). In the category with
the exposure up to 5 years, they had a relatively similar
number of recognized diseases. A maximum number of
diseases occurred in women, and fewer diseases oc-
curred in men. Based on this result it can be said that
the female body has a higher sensitivity to harmful fac-
tors, mainly in the early years of exposure to a given
factor. For men working in forestry a balanced course
of the curve is typical, describing the frequency of oc-
currence of occupational diseases in dependence on the
duration of exposure. And for men working in the WPI,
two maximum values were recorded in the category
with the exposure from 5 to 10 years and from 30 to 35
years during the observed period.

The analysis of the occurrence of occupational
diseases classified by occupation was only possible in
two separate parts because of changes in job classifica-
tion. In the period 2000 - 2002 (Fig. 10), the workers in
timber logging process (excluding mobile machinery
operator) (6142), as well as workers working as opera-
tors of sawmills and other equipment for woodworking
(8141) and operators of agricultural and forestry ma-
chinery (8331) were frequently affected by occupa-
tional diseases. A high percentage of occurrences of
occupational diseases in timber logging workers is in
accordance with a high risk of work and the share of
these workers in forestry.

80

B Forestry/Sumarstvo

70 Wood processing/prerada drva I

60 -
50 -
40
30 -

20 A

number of occupational diseases
broj oboljelih

N I - - IS S
NI S SIS S

exposure / izlaganje

Figure 8 Frequency of occupational diseases in forestry and
WPI related to the duration of exposure

Slika 8. Pojavnost profesionalne bolesti u Sumarstvu i
drvnopreradivackoj industriji u odnosu prema trajanju
izlaganja
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Figure 9 Frequency of occupational diseases related to the
duration of exposure and gender
Slika 9. Pojavnost profesionalne bolesti u Sumarstvu i
drvnopreradivackoj industriji prema trajanju izlaganja i spolu

The results of the assessment of occupational dis-
eases in relation to occupation and work nature in the
period 2003 - 2008 show that the highest number of
recognized diseases was recorded in workers of group
61. This group is made of qualified (skilled) workers
working in agriculture, forestry, fishing and hunting. It
is the most numerous group of workers with the high-
est exposure to harmful agents at workplace. The sig-
nificant risk also occurred in groups 32 (Technicians in
biology, medical and agricultural workers and related
branches workers) and 92 (Auxiliary and unqualified
workers in agriculture, forestry, fisheries and related
branches). Affected persons were also recorded in the
following professions:

6141 — Workers in silviculture and forest treatment,
9212 — Auxiliary and unqualified forestry workers,
3212 — Technicians in Agronomy, Forestry, Agriculture
and Water Management,

71 — Qualified workers at raw material exploitation,
builders and employees in close branches (except ope-
rators of machines and devices),

83 — Drivers and operators of mobile machinery.

In the woodprocessing industry (Fig. 11) persons
employed as operators of woodworking machines and

those working in papermill (8149), cabinetmakers,
woodcarvers and producers of wood products includ-
ing the repairers (through the use of simple tools)
(7422) and timber harvesting workers (except the mo-
bile plant operators) (6142) were the most affected in
the first period (2000-2002). The qualified market ori-
ented workers in agriculture, forestry, fishery and hunt-
ing (61) were assessed as the most hazardous profes-
sions (with 9 reports) in the second monitored period,
they were followed by operators of industry devices
(81) with 7 reports and then came the auxiliary and un-
qualified workers in mines, quarries, industry, build-
ing, transport and related sections (93) with 5 reports.
Other affected person’s professions were:

7123 — Carpenters and cabinetmakers,

8141 — Operators of saw and other wood processing
devices,

8240 — Operators of automatic and semi-automatic
woodworking machines (except machine setters),
8285 — Assembly workers mounting wood and wood
based products,

74 — Other qualified processors and makers, else un-
mentioned (except machine and device operators),

82 — Operators of stationary devices and assembly
workers,

91 — Auxiliary and unqualified employees oriented to
distribution and service,

92 — Auxiliary and unqualified employees in agricultu-
re, forestry, fishing and kindred profession,

99 — Unclassified or unknown.

The above mentioned method of the Contingency
Tables (Tab. 2) has been used for statistical evaluation
of dependency on its degree in the case of qualitative
indicators: for the duration of exposure and number of
occupational diseases in men and women in forestry
and wood processing industry.

The formulation of the null hypothesis: there is
no correlation between duration of exposure and the
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Figure 10 Frequency of occupational diseases in forestry in relation to the affected person’s profession
Slika 10. Pojavnost profesionalne bolesti u Sumarstvu prema radnome mjestu oboljelih
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number of occupational diseases
broj oboljelih

affected person’s profession / zanimanje oboljelih
Figure 11 Frequency of occupational diseases in WPI related to the affected person’s profession
Slika 11. Pojavnost profesionalne bolesti u drvnopreradivackoj industriji prema radnome mjestu oboljelih

occurrence of occupational disease in men and women
in forestry and WPIL.

With the 5 % significance level and the degree of
freedom 2, the chi square tabulated value is represented
by 6.0 (¢*< 1,0 45))- thus it can be concluded that the pre-
sented hypothesis is rejected with 95 % probability. The
significant differences were observed in the interval with
the duration of exposure up to 5 years, when the men
reported the lowest occurrence of occupational diseases.
The women, with regard to the range of specified inter-
vals, represent the category with the highest occurrence
of occupational diseases. This argument confirms the
different sensibility of men and women and also the
varying intensity of harmful factors activity.
r,,=0.28953703

The dependence existing between the occurrence
of occupational diseases, or professional diseases in
men and women, in relation to the duration of exposure
can be defined as poor.

The application of the Contingency Tables meth-
od also allows the evaluation of the correlation between
the industrial deafness, vibration disease and workers’
age (Tab. 3).

Table 2 Number of occupational diseases in men and
women in relation to the exposure duration

Tablica 2. Broj profesionalnih bolesti muskaraca i Zzena u
odnosu prema trajanju izlaganja

Occupational diseases / Profesionalna oboljenja
Exposure duration Men W9men >
Trajanje izlaganja Muskarci Zene

up to 5 years 28 21 49
do 5 godina 42.97447796 | 6.025522
5—20 years 183 23 206
5 — 20 godina 180.6682135 | 25.33179

more than 20 years 167 9 176
vise od 20 godina 154.3573086 | 21.64269

) 378 53 431
x*=51.0975997; Degree of freedom (DF): 2
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Table 3 Correlation between industrial deafness, vibration
disease and workers’ age

Tablica 3. Korelacija izmedu industrijske gluhoce, bolest
zbog izlaganja vibracijama i godina starosti

Occupational diseases / Profesionalne bolesti

Age/ Industrial deafness / | Vibration disease /| X

Godine | Industrijska gluhoca Bolesti zbog

starosti vibracija

24 - 44 2.5 68.5 71
7.352750809 63.647249

45 + 29.5 208.5 238
24.64724919 213.35275

) 32 277 309

x* =4.638594; Degree of freedom (DF): 1

The formulation of the null hypothesis: there is
no correlation between age and occurrence of industrial
deafness and vibration disease. As one of the frequen-
cies in the contingency table was less than 5, the Yates
correction was applied.

The critical value of chi square for the 1% degree
of freedom and significance level a = 5 % is )(21(0'05):
3.8. As the calculated value of y ? (4.64) is greater than
the tabulated critical value, it can be said with 95 %
probability that the presented hypothesis is rejected.

The coefficient of association r,, = 0.122522
characterizes the dependence between age and deaf-
ness and vibration disease occurrence as weak.

4 CONCLUSIONS
4. ZAKLJUCCI

Although nowadays a variety of jobs are provi-
ded, where human presence may be almost completely
eliminated, there are still occupations in which the hu-
man factor dominates for many reasons. Despite of
preventive measures and compliance with safety and
health at work, it is not possible to prevent occupatio-
nal diseases and professional diseases, respectively.
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The analysis of results showed that the occurrence of
diseases recorded during the last reporting period is not
negligible either. There is a high proportion of diseases
in women in WPI, which reaches nearly 40 %, while in
forestry men are mostly affected. The most frequent
disease in forestry is the vibration disease. The total
share of the three types of the vibration disease amoun-
ts to 52 % of all diseases.

In the wood processing industry, the damage to
hearing was the most frequent disease. In forestry, men
and women in the same age group - 50 to 55 were the
most frequently affected. The same is true for women
working in the WPI; in men working in this sector most
diseases were found in the last three categories, i.e. age
above 45 years. Based on the available data, it can be
concluded that the number of deceases developed diffe-
rently depending on the duration of exposure and gender
in both sectors, but most diseases occurred in workers
exposed to short-term exposure (up to 10, i.e. 5 to 15
years - men in forestry). Men who work in WPI are an
exception, as two maxima in the frequency chart of di-
seases were found there. In forestry, workers in timber
logging process (except mobile equipment operators) are
most highly affected by occupational diseases, i.e.
workers assigned to a group of skilled workers in agricul-
ture, forestry, fishing and hunting. In theWP], the affected
persons are those employed in other service facilities for
wood and paper mills, such as skilled market oriented
workers in agriculture, forestry, fishing and hunting.

One of the main factors influencing the develop-
ment of occupational diseases in Slovakia is the disin-
tegration of the health care system. This is obvious
mainly in the neglected preventive health examina-
tions, where it is often possible to identify a threat from
an occupational disease. Only a few companies organi-
ze convalescent stays for their workers. Mainly in fore-
stry, the development of occupational disecases was
crucially influenced by the fact that the work is provi-
ded by contractors. The basic legislative rule relating to
the Health and Safety at workplace in Slovakia (Natio-
nal Council of Slovak Republic No. 124/2006 Coll. on
health and safety at work and amendments thereof)
only refers to employees, but does not address the issue
of HSW among traders and self-employed persons.
Therefore, it is necessary to initiate a change in legisla-
tion that would include ensuring the safety and health
of sole traders mainly in terms of organization, control
and consequences solution.
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