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Occupational accidents in Slovak
Military Forests and Estates:
incidence, timing, and trends over
10 years

Michal Allman, Zuzana Dudakova and Martin Jankovsky ~*

Department of Forestry Technologies and Construction, Czech University of Life Sciences Prague,
Prague, Czechia

Introduction: Forestry provides a wide range of employment opportunities
worldwide and is seen as one of the high-risk industries in terms of occupational
accidents.

Objectives: The submitted study analyzed the injury rate in the Military Forests
and Estates of the Slovak Republic (62.6 thousand ha) between 2013 and 2022.

Methods: The data analyses included regression and correlation analyses, y*
tests to analyze the relationships between studied variables, and incidence rates.

Results: During the observed period, employees suffered 26 occupational
accidents, of which 19.2% were light, 57.7% were registered, 23.1% were severe, and
0% were fatal. For every 1 million m3 of harvested timber, 7.7 accidents occurred.
The incidence rate during the observed period was 672.1/100,000 employees. The
highest proportion of accidents was in the age group 51-60 years and in employees
with the lowest length of work experience <5 years. Regarding time, the highest
proportion of occupational accidents occurred between 8:01 and 10:00 AM
(53.8%) and day-wise on Thursdays (46.2%). The highest proportion of accidents
occurred among forest workers (65.3%) during pruning and silviculture activities
(42.3%). The most common injury site was forest stands (65.3%). Superficial injuries
(34.6%) were the most common, mainly affecting the lower limbs (50%). The most
frequent material agents causing the accidents were work and transport areas
as sources of worker fall (38.5%), and the most frequent reason for an accident
to occur was the lack of personal requirements for proper work performance
(92.4%), whereas only (3.8%) of accidents occurred due to the use of forbidden or
hazardous working procedures.

Conclusion: The presented study identified the most vulnerable worker groups
and provided an overview of the overall injury rate at the state forest company
in Slovakia. The documentation can be incorporated into the safety strategies
of forest enterprises.

KEYWORDS

forestry, employees, occupational accidents, incidence rate, accident frequency,
severity of accidents

1 Introduction

Forests cover 4.06 billion ha (31%) of the world’s land surface (1) and provide several
irreplaceable, non-productive services (2, 3). They are a place of rest, relaxation, and sports
activities (4, 5). However, their great productive importance cannot be overlooked, and they
provide numerous goods to human societies (3, 6). Forests provide 3.797 trillion m® of timber
(7) as a renewable natural resource with a wide range of uses (8, 9). Being an essential
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bioeconomy sector, forestry employs a large number of people in the
world (10).

Approximately 33 million people (1% of global employment)
are estimated to work directly in the formal and informal forest-
based industries (1, 11, 12), of which 19.4 million produce
lumber and wooden products and 8.06 million in forestry and
forest harvesting (12). Several authors (13-16) report that forest-
based industries are at high risk regarding accident rates. Feyer
et al. (17) note that the injury rate of forest workers in
New Zealand is four times higher than that of other occupational
groups, with a mean annual 121 deaths per 100,000 workers (16).
The fatal accident rate in the United States forestry was 19 times
higher than in other sectors (13), whereas in Australia, forestry
workers suffer two to three times more accidents than workers in
other industries (18). A comparison of fatal occupational
accidents in the agriculture, forestry, and fisheries sector between
the EU (349) and the United States (211) is provided in its study
(19). Since forestry is assigned to agriculture and fisheries, it is
impossible to determine exactly how many accidents occur in the
forestry sector. However, according to the ILO, forest workers
were involved in accidents three to four times more frequently
than agricultural workers (15). According to Eurostat’s 2021
injury database, within the EU, the highest proportion of fatal
and non-fatal accidents is in the Forestry and Forestry logging
sector in Germany (3,288 accidents; 51,300 employees on total),
followed by Spain (2,735 accidents; 27,200 employees on total)
and Italy (1,279 accidents; 41,700 employees on total). Romania
had the highest number of fatal accidents in forestry at 18 (49,900
employees on total), followed by Germany with 10 and Spain with
8 (20). Additionally, Cho et al. (21) reported that in Korean
forestry, which employed between 77,000 and 101,000 workers in
the years 2010-2020, 1,543 occupational accidents occurred
annually, of which 20 were fatal.

There are several reasons for the high accident rate in
forestry. Laschi et al. (22) list the most significant factors: (i)
terrain conditions; (ii) weather; (iii) biological agents (iv) use of
machines and tools; (v) exposure to heavy loads; (vi) exposure to
noise, vibration, wood dust, exhaust gasses, and other physical
agents. FAO et al. (10) similarly state that work in forests is
associated with inherently high occupational safety and health
risks, primarily related to the use of heavy machinery, falling
trees, climatic hazards, noise, vibration, non-ergonomic working
postures, stress and strain, as well as exposure to various chemical
and biological agents. Indeed, most authors attribute the risks in
forestry mainly to the demanding working environment that
contributes to specific risk factors acting on the workers and,
subsequently, the high probability of an occupational accident
(16, 17, 23-25).

To improve accident prevention measures, safety officers must first
have detailed information on the accidents that already occurred,
including their causes, the agents that caused them, and the employees
who suffered the accidents. However, countries often do not keep a
detailed accident registry, or workers, especially independent
contractors, are not incentivized to report accidents. According to FAO
etal. (10), the lack of reliable and comparable statistical data and research
on occupational accidents and diseases persists, even though there are
initiatives to document and analyze risks to the safety and health of
forest workers. With this in mind, the main objective of this study is:
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« to provide a detailed overview of the injury rate at the Military
Forests and Estates of the Slovak Republic, SOE (MFE);

« to observe a potential relationship between the annual volume of
harvested timber and the number of employees on occupational
accident frequency, compare the accident frequency with the
other state forest companies around the world;

o test the hypotheses that the age of the employees, their experience
and temporal factors significantly affect occupational accident
occurrence; and

o determine the activity, agents, modes of injuries, and location
where the most occupational accidents occur.

2 Materials and methods

2.1 Information about the company, job
descriptions, and employees in the
company

The MFE was created to ecologically and efficiently manage
the agricultural and forest land where the Slovak Army conducts
military training. The company managed a total of 62,663 ha of
forest land (6.2% of Slovak forests) with logging in 2022 at the
level of 272,681 m® (129,496 m’ deciduous and 143,185 m?
coniferous) (26). The most represented species were Pinus
sylvestris—32.8%, Fagus sylvatica—29.7%, and Picea abies—
16.3%. The company also farms on about 2,900 ha of agricultural
land, mainly used for the production of feed for livestock and
forest game and pastures for cattle grazing. Approximately 172 ha
of agricultural land are used for short rotation poplar coppices.
The enterprise consisted of a General Directorate located in
PlieSovce (GPS: 48°25°33.09” N; 19°9°11.33”E) and branch offices
in Malacky (GPS: 48°26"14.55”N; 17°1'20.91”E), Kezmarok (GPS:
49°1512.5”N; 20°31’47.98”E) and Kamenica nad Cirochou (GPS:
48°55’51.28”N; 22°0'3.35”E) (Figure 1).

The company employed office (38% of the staff) and manual workers.
Office jobs included management of forest production, sales, and human
resources. Foresters also partially work office jobs when implementing
administrative activities. Field workers included workers in forest
production and cultivation activities (pruning, cleaning, and culture
protection), forest and agricultural activities, log yards, mechanics, and
machine operators. In 2022, 6.2% of the staff worked outdoors primarily.
The representation of men among employees was 75%.

Contractors supplied all harvesting conducted by the company.
Considering harvesting volumes, the bulk of logging was conducted
by the tree-length and whole-tree methods, using chainsaws (60%),
followed by the cut-to-length (CTL) method, which was fully
mechanized (40%). Extraction was carried out by skidders (57%), CTL
technologies (40%), and cable yarders (3%).

Most of MFE’s employees work standard shifts from 7:00 AM
to 3:00 PM with a lunch break of 30 min. The work weeks of most
employees started on Mondays and ended on Fridays, except for
drivers and mechanics, who sometimes worked irregular hours
between 6:00 AM and after 4:00 PM. For work contractors,
neither the working hours nor the scheduling during the working
week were easily distinguished, as they organized their
workdays independently.
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FIGURE 1

Location of individual organizational units of Military Forests and Estates in Slovakia.
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2.2 The occupational safety and health
system used

Accident records from the company were provided for 10years
(2012-2022) from the occupational accident records database at the
Department of Safety and Health at Work of the company
headquarters. Within the company;, a certified safety officer supervised
occupational safety and health (OSH) compliance, retrained
employees in the field of OSH, and registered accidents. Since 2006,
Act no. 500/2006 Coll. is in force (27), according to which the
employer is obliged to keep records of serious and fatal occupational
accidents for all employees, including work contractors. In the case of
employees, a detailed, official accident report must be recorded if it is
an accident where the employee lost 3 days of work, following Act no.
500/2006 Coll. Act no. 500/2006 transposed European Parliament
Regulation No. 89/391/EEC into Slovak legislation (28) and the
occupational accident report thus contains codes that follow the
European Statistics on Accidents at Work (ESAW) (29).

2.3 Data and variables

Based on the information contained in the occupational accident
reports and General Directorate of MFE, the following variables were
identified and processed: (i) volume of harvested timber; (ii) number
of employees; (iii) number of accidents at work; (iv) type of
employment: employee, contractor; (v) sex: male, female; (vi) age
(years); (vii) experience (years); (viii) the date on which the accident
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occurred; (ix) the time when the accident occurred; (x) a month of the
year; (xi) job title; (xii) the activity in which the accident occurred;
(xiii) the location of the accident; (xiv) severity of the accident at work:
other—no days lost, registered—up to 3 days lost, severe—more than
3 days lost, excluding death, fatal; (xv) source of accident; (xvi) the
cause of the accident; (xvii) type of injury; and (xvii) injured
body-part.

2.4 Data and statistical analyses

Regression and correlation analysis was used to analyze the
relationship between the volume of harvested timber and the number
of employees, the volume of harvested timber, and the number of
accidents at work. The incidence rate (29) (Eq. 1) was calculated as the
number of accidents at work per 100,000 persons employed. It is a
reliable metric that enables comparisons of occupational safety
between companies, industries, or countries.

Number of accidents (1012 - 2022)
Number of employed persons
in MFE (2012 -2022)

Incidence rate (IR) = x100000 (1)

The IR was observed over the long-term trend of the 10-year
period from annual IRs. A chi-squared test was used to compare the
significance of differences between variables. The null hypothesis was
that there was no difference between the expected and observed data
distribution. The test was used to compensate for differences in the
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FIGURE 3
Number of employees and the development of the number of occupational accidents during the observed period.

development of the number of employees in the observed period, to
compare the injury rate for individual years and further to the
variables (vi), (vii), (viii), (ix), (x) (xi), (xii), and (xiii). Microsoft Excel
and Statistica version 14.0.0.15 (Tibco, Software Inc.) were used to
process and analyze the data.

3 Results

The highest number of employees in the company was recorded
in 2017 (Figure 2), namely 468. In the subsequent years, the number
of employees decreased, along with harvesting volume, reaching the
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number 365 employees and approximately 270,000 m* of harvested
timber. The y” test confirmed that the number of employees within the
observed period differed significantly between the particular years
(103.5>18.31; df=10; p=0.00). A weak and insignificant relationship
was observed between harvesting volume and the number of
employees (R=0.42, R*=0.18, p=0.19), which was likely due to the
fact that contractors carried out the harvesting.

During the observed period (2012-2022), 26 occupational
accidents were suffered by company employees (Figure 3). The most
injuries occurred in 2015 (5), the least in 2021, when no accident
occurred. The y? test did not show significant differences in incidence
rates from 1year to another (87.05<18.31; df=10; p=0.506). Men

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1369948
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Allman et al.

10.3389/fpubh.2024.1369948

A B
<20 0 <5 ] 385
5140 IInmmmm] 154
21-30 7.7 2
2 101-15 I 3.8
7 31-40 7.7 g
S g Is120 T 77
)
= 4150 ] 38.5 ]
g § 20125 ] 19.2
5 5
&  51-60 ] 423 & 25130 0
< 23}
— !
>60 38 >30 15.4
0 5 10 15 20 25 30 85 40 45
0 5 10 15 20 25 30 35 40 45
Share of occupational accidents (%) Share of occupational accidents (%)
FIGURE 4
(A) Percentage of accidents by age group; (B) Percentage of accidents according to the employee experience.
A B
60 53.8 20 46.2
— ISR ]
= 50 %
S g 40
-
£ 40 g 3
8
E T‘: 30
; 30 £ 5
| g
) 19.2 g
R 15.4 g 15.4
2 3 15115 115 115
g 1o 7.7 k=
10
s 39 o
@ s 39
® 0 ™ 0 0 = 5 =
g0 g ° =
. N N N N N N N N 0
& © S o Gy § & &
£ & & & & & &Y N Q@ &Sﬁ é@ & -‘&‘\ égz?\ ‘\gﬁ
@ O N > N3 K3 N Qx&o N o 5
Hour of work shift Workday
FIGURE 5

(A) Assessment of accident frequency within work shifts; (B) Percentage of accidents occurring by day of the week.

suffered 85% of the occupational accidents, while women suffered
15%. Regarding accident severity, 19.2% were other, 57.7% were
registered, 23.1% were severe, and 0% were fatal. Regression and
correlation analysis between the harvesting volume and the number
of occupational accidents showed a weak, insignificant relationship
(R=0.34, R*=0.11, p=0.30). Recalculating the number of occupational
accidents per million m’ of harvested timber showed a rate of 7.7
occupational accidents per million m’, consisting of 1.5 other, 4.4
registered, 1.8 severe, and 0 fatal accidents per 1 million m® of
harvested timber. The mean company IR for the observed period was
672.1 on average. Detailed development of the annual IRs can be seen
in Figure 3.

The highest proportion of accidents was recorded in the age
category 51-60years, followed by 41-50 years. The lowest proportion
of injuries was in the under 20-year-old category (Figure 4A). The y?
test showed significant differences in accident frequency between the
age groups (27.09>11.07; df=5; p=0.00). Considering the employee
experience (Figure 4B), we can state that the highest frequencies were
achieved by the least experienced employees, namely those with fewer
than 5years (38.5%) of experience. In contrast, employees with
25.1-30vyears of experience suffered the fewest injuries (0). The ¥ test
showed a significant difference in accident frequency between worker
groups based on their experience (17.63>12.59; df=6; p=0.01).
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The percentage of accidents according to the time of their
occurrence during the work shift can be seen in Figure 5A. The ¥ test
confirmed a significant difference between the accident frequency
during the work shift (48.46>14.07; df=7; p=0.00). The highest
percentage of occupational accidents occurred between 8:01 AM and
10:00 AM, while the fewest occurred between 2:01PM and
4:00PM. Accident frequency within the work week (Figure 5B)
showed that most accidents occurred on Thursday (46.2%). On the
other days of the week, the distribution of frequencies was balanced,
with the minimum on Sunday, when only one occupational accident
was recorded and was connected to game management at the company
hunting grounds. A significant difference in accident frequency
between days of the week was also confirmed by the y* test
(24.64>12.59; df=6, 9=0.00). The monthly distribution of accidents
during the year showed that the largest share of accidents (23.1%)
occurred in August, followed by January, June, and October, each with
11.5% of accidents. No accidents happened in July and December. The
y* test did not confirm a significant effect of the month of the year on
accident frequency, thus, the differences were not statistically
significant (12.80<19.68; df=11; p=0.306).

The breakdown of accident frequency by job and activity
performed is provided by Table 1. The table shows that the largest
share of accidents occurred among workers in forestry production and
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TABLE 1 Percentage of accidents by job, activity performed, and accident site.

10.3389/fpubh.2024.1369948

Accidents (%) Activity performed Accidents (%) Accident site cidents (%)

Worker in forestry

65.3 Pruning and cultivation activities 423 Forest stands 65.3
production
Forester, technician 11.5 Maintenance of buildings and equipment 23 Branch and district sites 19.2
Machine operator, mechanic 7.7 Vehicle ingress and egress 11.5 Workshops 7.7
Maintenance worker 7.7 Timber processing 7.7 Log yards 3.9
Processing line operator 3.9 Machine repairs 7.7 Quarries, sandpits 3.9
Office worker 3.9 Inspection of forestry workplaces 39 Office 0

Hunting 3.9
A B

3.8%

—34.6%

15.4%

& Superficial injuries
@ Strains, sprains, and dislocations
® Multiple injuries

B Lacerations and open wounds
OFractures

FIGURE 6
(A) Percentage of injury types; (B) Percentage of body parts injured.

& Upper extremities B Lower extremities M Head @Torso MEye OMultiple body parts

—192%

cultivation activities (65.3%), where workers prune trees by chainsaw
or perform other cultivation activities with sharp tools directly in
forest stands. In contrast, the lowest accident frequency was observed
for clerks who worked in offices and processing line operators who
worked in log yards. The * test confirmed the existence of significant
differences in accident frequency between jobs in the company
(45.42>11.07; df=5; p=0.00), and we can conclude that field workers
have the highest risk of occupational accidents occurring.

Following this, the effects of the activity performed on accident
frequency were evaluated (Table 1). The most substantial proportion
of occupational accidents occurred when pruning and cultivation
activities were carried out (42.3%), followed by machine maintenance
and repairs. The y” test confirmed a significant difference in accident
frequency between the studied groups (21.41 >12.59; df=6; p=0.00).

The most common site of accidents were forest stands (65.3%),
where the workers were affected by a wide range of environmental
factors (terrain, weather conditions), while no accident occurred in
the office and indoors at individual branches during the observed
period (Table 1). This difference in accident frequency based on site
was confirmed as significant by the x* test (47.88>11.07; df=5;
p=0.00).

The largest share of occupational accidents were superficial
injuries (34.6%), followed by dislocations, sprains, and strains (30.8%),
and multiple injuries (3.8%) had the smallest share (Figure 6A). The
lower limbs (50%) were the most affected body parts, followed by the
upper limbs (19.2%), while workers seldom suffered injuries to
multiple body parts (3.9%) (Figure 6B).
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Regarding the cause of occupational accidents, the most frequent
cause (92.4% of accidents) was deficiencies in personal prerequisites
for proper work performance (e.g., lack of physical abilities, sensory
deficiencies, unfavorable personal characteristics, and immediate
psychophysiological states). An equal 3.8% of accidents were due to
(i) the faulty or unfavorable condition of the source of injury not the
workplace and (ii) the use of hazardous procedures or methods of
work, including acting without authorization, against orders,
prohibitions, and instructions, or remaining in the endangered area.
The x” test confirmed a statistically significant difference between the
individual causes of accidents (14.77>5.99; df=2; p=0.00).

An overview of the sources of occupational accidents in the
company can be seen in Figure 7. The most common source of
occupational accidents (38.5%) were workspaces as sources of falls,
followed by materials, loads, and objects as sources of accidents
(30.8%). The > test confirmed a statistically significant difference
between accident sources (10.53>9.49; df=4; p=0.003).

4 Discussion

The company OSH managements effectiveness and enterprise
data were compared with other countries. For instance, the MFE IR
reached 672.1, a higher value than Akay et al. (30) reported as the
mean IR for Turkish forestry (585.6), excluding fatal accidents. In
Argentina, Peirano (31) reports 195 accidents per 1,000 forest
harvesting workers. Compared to MFE, this is a higher number,
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though it was claimed only for harvesting workers. Further, Tsioras
et al. (24) state an accident rate of 77.6 accidents per million cubic
meters in Austria. At MFE, after converting the number of injuries to
1 million m® of harvested timber, 7.7 occupational accidents occurred.
Grzywinski et al. (32) state 11.14 occupational accidents per 1 million
m® of harvested timber in Poland. Compared to other countries,
we can state that the company has lower accident frequency than those
in Austria and Poland, mainly because of shifting the riskiest
occupations to contractors. This fact reflects in the weak and
insignificant relationship between the volume of harvested timber and
the number of occupational accidents occurring in a given year, as
well as Figure 3, where we can see that the number of employees had
very little overlap with the trend in IR or number of accidents. The
problem concerning the IR in these activities is that contractors do not
report all accidents to the enterprise, as there is no legal obligation for
it. They are only obliged to report severe and fatal accidents to the
company according to act no. 311/2001 Coll. and Act no. 124/2006
Coll. Thus, the records on the accident rate in the private forestry
sector did not document all accidents. Another reason for the lower
accident frequency was the regular retraining of employees,
demanding compliance with safe working procedures, and wearing
personal protective equipment by both employees and contractors
(regularly checked by safety officers at individual branches).

The presented study confirmed a higher injury rate among
employees aged 41-50 and 51-60. In line with our study, Thelin (33),
Wilhelmson et al. (34), Jankovsky et al. (35), and Allman et al. (36)
confirmed a higher injury rate in older age groups, while Thelin (33)
and Wilhelmson et al. (34) also confirmed an increased injury rate
among the youngest employees under 20, which we could not confirm
for MFE. Feyer et al. (17) lists the oldest employees over 61 years as the
most at-risk employee group. Laschi et al. (22) found the highest
injury rate in the 31-50years range, increasing with age. Slightly
younger groups were confirmed to be the riskiest in studies by Bentley
et al. (37) and Tsioras et al. (24) from the age of 30-45. On the
contrary, while Salminen et al. (23) refuted the significance of the
influence of age on injury rates.

Employee experience proved to be a significant factor influencing
injury rates. The highest proportion of injuries (38.5%) occurred
among employees with the shortest period of experience below
5years, which was also reported by other authors (18, 35, 38-40). On
the contrary, Errico et al. (41) notes that with increasing experience,
workers begin to underestimate the risks at work and thus increase the
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accident rate, while Salminen et al. (23) found no relationship between
experience and injury rate.

The time of occurrence of an accident at work during the work
shift proved to be a significant factor, and most occupational accidents
(53.8%) occurred between 8:01 and 10:00 AM. Several authors note
increased injury rates just before lunch, between 10:00AM and
12:00 PM (24, 35, 36). Multiple authors report a two-peak distribution
throughout the workday—one before and one after lunch. The second
peak injury rate during the day could be attributed to the lunch effect,
according to which food consumption might be related to increased
accident frequency in the hours following the lunch (24). In our case,
the two-peak intraday injury distribution was not confirmed.

The highest proportion of work-related accidents within the week
occurred on Thursday (46.2%). In other studies, Thursdays were
confirmed as the days with the highest risk of occupational accidents
occurring (18, 42). On the other hand, other authors report higher
injury rates in the first half of the working week from Monday to
Wednesday (22, 35, 41, 43, 44). The authors note the peak of the injury
rate on Monday and attribute the increased frequency to the changes
to tasks performed after the weekend (22, 44). In our case, however,
the end of the week was the riskiest in terms of injury, possibly due to
increasing fatigue from the previous days and lower concentration
on work.

August was the month with the highest injury rate (23.1%), while
the lowest values of 0% were reached in July and December, probably
due to the summer and Christmas holidays, when the number of
workers at work is low. Thus, this study did not show the effect of the
month of the year on the injury frequency. In their studies,
Wilhelmson et al. (34) and Errico et al. (41) report that most
occupational accidents and fatalities occur in May. Tsioras et al. (24)
list October as the month with the highest number of injuries.

Jankovsky et al. (35) state that the most dangerous profession was
feller (28%), followed by forester (16.3%) and repairman (mechanic)
(13.1%). This trend is also consistent with our study. In terms of the
activity performed, in our case, the riskiest work has been confirmed
in plantations and cultivation activities, especially pruning.
We attribute this to working with chainsaws or sharp objects in
challenging terrain. The relatively low number of occupational
accidents recorded by the company can be attributed to the large share
of mechanized harvesting, used primarily in the coniferous forests
managed by the company. Mechanized harvesting systems protect the
workers in the most dangerous situations that stem from semi-
mechanized chainsaw logging, as reported by Albizu-
Urionabarrenetxea et al. (18), Peters (45), Thelin (33), Laschi et al.
(22), and Allman et al. (36).

According to Laschi et al. (22), contusion was the most common
injury, accounting for 36% of all injuries, followed by superficial
wounds with 23% and “Dislocation, sprain, strain” (16%). Similarly,
Tsioras et al. (24) also found contusions (37.8%) to be the most
common injury type, though they were followed by fractures (12.8%)
in that study. In our case, superficial wounds were the most common
injury type (34.6%), followed by dislocations and sprains (30.8%),
which corresponds to Wilmsen et al. (25), who report superficial
wounds as the most common injury type (33%).

According to the results, the lower extremities were the most
frequently affected body parts (50%), especially the knees and ankles
(affected frequently by sprains and sprains). Lower extremities were
followed by upper extremities with 19.2% and head with 7.7%
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shares. Lilley et al. (16) and Albizu-Urionabarrenetxea et al. (18)
also mention, similarly to our study, that the most frequently injured
body parts were the lower extremities. Consistent with our results,
the upper and lower extremities are frequently listed as the most
injured body parts, with Tsioras et al. (24) reporting 64%, Laschi
etal. (22) reporting 65%, and Poto¢nik et al. (46) reporting 66%. For
fatal accidents, it is the head that is mentioned as the most frequently
affected body part (36, 41).

Consistent with this and other studies, materials and loads are the
most common material agents in forestry. Most often, falling trees or
their
Urionabarrenetxea et al. (18) report 43% of injuries result from falling

parts (tops or branches) cause accidents—Albizu-
objects, whereas Rodriguez-Acosta and Loomis (47) attribute almost
three-quarters of injuries (73.6%) to falling objects. On the other
hand, Laschi et al. (22) report falling objects only as second in line,
causing 14% of injuries, following forest ground with a 27% share on
the total number of injuries. We came to similar results in our study,
where workspaces and forest ground were the sources of falls (38.5%),
followed by materials and loads (30.8%). We attribute this to the fact

that we do not have suppliers for work performing harvesting activities.

5 Conclusion

We can conclude that the employee accident rate at MFE is
somewhat lower than those reported by other authors dealing with
forestry occupational accidents. As we already mentioned, the lower
accident rate was mainly due to the suppliers carrying out the logging
operations. Suppliers were obliged to report only severe and fatal
occupational accidents to the company; other (minor) and registered
accidents were not reported. From our point of view, it would
be appropriate for suppliers to report all accidents that cause
incapacity to work, primarily to obtain data and a detailed overview,
thus enabling improvements to the OSH management system at the
company. Despite this, no severe or fatal occupational accidents were
reported by suppliers during the reporting period.

Based on the analyses we carried out, we can summarize the
following recommendations, which should be relayed to employees
during OSH training:

Increase the number of training sessions for employees with a
short period of experience below 5years.

Increase the frequency of training for employees over
60years of age.

» Notify employees to maintain or increase their vigilance
approximately 1-2h before and after lunch.

Notify employees of the need to increase concentration at the
beginning and end of the work week.

Increase the frequency of safety training, especially for employees

working in the field.

o Ensure strict adherence to wearing good quality personal
protective equipment, especially equipment that protects against
falling objects.

« Incorporate results from studies on accidents in forestry in safety

training, so that workers know the most frequent modes, material

agents, time of occurrence, and activities during which occupational
accidents occur. Exposure to this information can increase worker
vigilance while performing the most dangerous tasks.
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