
Онлајн издание / Online publication: ISSN 1857-9507 
УРЛ / URL: http://www.sf.ukim.edu.mk/sumarski_pregled.htm  

 
 
УДК / UDC 630                                                                                                 
УДК / UDC 635.9 
УДК / UDC 674 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ШУМАРСКИ ПРЕГЛЕД 

(ŠUMARSKI PREGLED) 

FOREST REVIEW 
 

МЕЃУНАРОДНО НАУЧНО СПИСАНИЕ 
INTERNATIONAL SCIENTIFIC JOURNAL 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
Шум. преглед (Šum. pregled)      Год. 49           Бр. 1           Стр. 1–26           Скопје, 2018 
For. Review         Vol.  49   No. 1          Pag. 1-26           Skopje, 2018 

Првиот број на списанието „Шумарски преглед“ излезе од печат во јануари 1953 година. / The first issue of the Forest Review was published in January 1953. 

http://www.sf.ukim.edu.mk/sumarski_pregled.htm


Шум. преглед (Šum. pregled)  Год. 49     Бр. 1  Стр. 1–26    Скопје, 2018 

For. Review    Vol. 49     No.1  Pag.  1-26    Skopje, 2018 

ШУМАРСКИ ПРЕГЛЕД 
Меѓународно научно списание 

Год. 49, бр. 1, стр. 1–26 
Скопје, 2018 година 

 
Онлајн издание: ISSN 1857-9507  

УДК: 630 
УДК: 635.9 

УДК: 674 
 

Фреквенција на издавање 
Се објавува двапати годишно 

 
Издавач 

Универзитет „Св. Кирил и Мeтодиј“ во Скопје 
Шумарски факултет во Скопје 

Декан 
       проф. д-р Кирил Сотировски 

 
Главен и одговорен уредник 

доц. д-р Бојан Симовски 
 

Меѓународен уредувачки одбор 
проф. д-р Љупчо Несторовски (Скопје, Македонија) 

проф. д-р Марилена Иџојтиќ (Загреб, Хрватска) 
д-р Милосав Анѓелиќ (Подгорица, Црна Гора) 

вонр. проф. д-р Милорад Даниловиќ (Белград, Србија) 
проф. д-р Ирена Папазова-Анакиева (Скопје, Македонија)  

проф. д-р Роберт Брус (Љубљана, Словенија) 
вонр. проф. д-р Чиприjан Палагиjану (Сучава, Романија) 

вонр. проф. д-р Влатко Андоновски (Скопје, Македонија) 
проф. д-р Саша Орловиќ (Нови Сад, Србија) 

вонр. проф. д-р Маргарита Георгиева (Софија, Бугарија) 
проф. д-р Зоран Говедар (Бања Лука, Р. Српска, БИХ) 

проф. д-р Јасминка Ризовска Атанасовска (Скопје, Македонија) 
вонр. проф. д-р Мариус Димитров (Софија, Бугарија) 

проф. д-р Јирген Бласер (Берн, Швајцарија) 
м-р Дејан Манџуковски (Скопје, Македонија) 

 
Технички уредник 

м-р Дејан Манџуковски 
 

Насловна страница и фотографија 
доц. д-р Бојан Симовски, Quercus trojana 

 
УРЛ-адреса (веб-страница) 

http://www.sf.ukim.edu.mk/sumarski_pregled.htm   
 

Адреса на издавачот 
Универзитет „Св. Кирил и Методиј“ во Скопје 

Шумарски факултет во Скопје 
Редакција на „Шумарски преглед“ 
ул. „16 Македонска бригада“ бр. 1 

(поштенски фах 235) 
1000 Скопје 

Република Македонија 
Адреса на е-пошта: sumpregled@sf.ukim.edu.mk  

Веб-локација: www.sf.ukim.edu.mk  
 
 

FOREST REVIEW 
International scientific journal  
Vol. 49, No. 1, Pag. 1-26 
Skopje, 2018 
 
Online publication: ISSN 1857-9507 
UDC 630 
UDC 635.9 
UDC 674 
 
Frequency (issues per year) 
Semi-annual (2) 
 
Publisher 
Ss. Cyril and Methodius University in Skopje 
Faculty of Forestry in Skopje 
Dean 
Prof. Dr.sc Kiril Sotirovski 
 
Editor-in-chief 
Ass. Prof. Dr.sc Bojan Simovski  
 
International editorial board 
Prof. Dr.sc Ljupčo Nestorovski (Skopje, Macedonia) 
Prof. Dr.sc Marilena Idžojtić (Zagreb, Croatia) 
Milosav Anđelić, Dr.sc (Podgorica, Montenegro) 
Assoc. Prof. Dr.sc Milorad Danilović (Belgrade, Serbia) 
Prof. Dr.sc Irena Papazova-Anakieva (Skopje, Macedonia) 
Prof. Dr.sc Robert Brus (Ljubljana, Slovenia) 
Assoc. Prof. Dr.sc Ciprian Palaghianu (Suceava, Romania) 
Assoc. Prof. Dr.sc Vlatko Andonovski (Skopje, Macedonia) 
Prof. Dr.sc Saša Orlović (Novi Sad, Serbia) 
Assoc. Prof. Dr.sc Margarita Georgieva (Sofia, Bulgaria) 
Prof. Dr.sc Zoran Govedar (Banja Luka, R. Srpska, BIH) 
Prof. Dr.sc Jasminka Rizovska Atanasovska (Skopje, Macedonia) 
Assoc. Prof. Dr.sc Marius Dimitrov (Sofia, Bulgaria) 
Prof. Dr.sc Jürgen Blaser (Bern, Switzerland) 
Dejan Mandžukovski, MSc (Skopje, Macedonia) 
 
Technical editor 
Dejan Mandžukovski, MSc 
 
Cover page and photography 
Ass. Prof. Dr.sc Bojan Simovski, Quercus trojana 
 
URL address (webpage) 
http://www.sf.ukim.edu.mk/sumarski_pregled.htm  
 
Publisher’s address 
Ss. Cyril and Methodius University in Skopje 
Faculty of Forestry in Skopje 
Editorial Board of the Forest Review 
Ul. 16 Makedonska brigada br. 1 
(P.O. Box 235) 
MK-1000 Skopje 
Republic of Macedonia 
Email address: sumpregled@sf.ukim.edu.mk  
Website: www.sf.ukim.edu.mk  

http://www.sf.ukim.edu.mk/sumarski_pregled.htm
mailto:sumpregled@sf.ukim.edu.mk
http://www.sf.ukim.edu.mk/
http://www.sf.ukim.edu.mk/sumarski_pregled.htm
mailto:sumpregled@sf.ukim.edu.mk
http://www.sf.ukim.edu.mk/


Шум. преглед (Šum. pregled)  Год. 49     Бр. 1  Стр. 1–26    Скопје, 2018 

For. Review    Vol. 49     No. 1  Pag.  1-26    Skopje,  2018 

ШУМАРСКИ ПРЕГЛЕД 
Меѓународно научно списание 

Год. 49, бр. 1, стр. 1–26 
Скопје, 2018 година 

 
Онлајн издание: ISSN 1857-9507 

УДК: 630 
УДК: 635.9 

УДК: 674 
 

Фреквенција на издавање 
Се објавува двапати годишно 

 
Меѓународен научен и рецензентски одбор 

проф. д-р Марилена Иџојтиќ (Загреб, Хрватска)  
проф. д-р Мирза Даутбашиќ (Сараево, БИХ) 

проф. д-р Македонка Стојановска (Скопје, Македонија) 
вонр. проф. д-р Георги Георгиев (Софија, Бугарија) 

доц. д-р Миха Крофел (Љубљана, Словенија) 
вонр. проф. д-р Дијана Златанова (Софија, Бугарија) 

м-р Вукашин Милчановиќ (Белград, Србија) 
 

УРЛ-адреса (веб-страница) 
http://www.sf.ukim.edu.mk/sumarski_pregled.htm  

 
Адреса на издавачот 

Универзитет „Св. Кирил и Методиј“ во Скопје 
Шумарски факултет во Скопје 

Редакција на „Шумарски преглед“ 
ул. „16 Македонска бригада“ бр. 1 

(поштенски фах 235) 
1000 Скопје 

Република Македонија 
Адреса на е-пошта: sumpregled@sf.ukim.edu.mk  

Веб-локација: www.sf.ukim.edu.mk  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FOREST REVIEW 
International scientific journal  
Vol. 49, No. 1, Pag. 1-26 
Skopje, 2018 
 
Online publication: ISSN 1857-9507  
UDC 630 
UDC 635.9 
UDC 674 
 
Frequency (issues per year) 
Semi-annual (2) 
 
International scientific and review board 
Prof. Dr.sc Marilena Idžojtić (Zagreb, Croatia) 
Prof. Dr.sc Mirza Dautbašić (Sarajevo, BIH) 
Prof. Dr.sc Makedonka Stojanovska (Skopje, Macedonia) 
Assoc. Prof. Dr.sc Georgi Georgiev (Sofia, Bulgaria) 
Ass. Prof. Dr.sc Miha Krofel (Ljubljana, Slovenia) 
Assoc. Prof. Dr.sc Diana Zlatanova (Sofia, Bulgaria) 
Vukašin Milčanović, MSc (Belgrade, Serbia) 
 
URL address (webpage) 
http://www.sf.ukim.edu.mk/sumarski_pregled.htm  
 
Publisher’s address 
Ss. Cyril and Methodius University in Skopje 
Faculty of Forestry in Skopje 
Editorial Board of the Forest Review 
Ul. 16 Makedonska brigada br. 1 
(P.O. Box 235) 
MK-1000 Skopje 
Republic of Macedonia 
Email address: sumpregled@sf.ukim.edu.mk  
Website: www.sf.ukim.edu.mk  

http://www.sf.ukim.edu.mk/sumarski_pregled.htm
mailto:sumpregled@sf.ukim.edu.mk
http://www.sf.ukim.edu.mk/
http://www.sf.ukim.edu.mk/sumarski_pregled.htm
mailto:sumpregled@sf.ukim.edu.mk
http://www.sf.ukim.edu.mk/


Forest Review, 2018, Vol. 49, No. 1: 1-26.  Issue URL: http://www.sf.ukim.edu.mk/izdavacka_dejnost/sum_pregled/forest_review_49_1.pdf 
Ss. Cyril and Methodius University in Skopje                                               Journal’s URL: http://www.sf.ukim.edu.mk/sumarski_pregled.htm 
Faculty of Forestry in Skopje   Online publication: ISSN 1857-9507 

 
These are an Open Access articles distributed under the terms of the Creative Commons Attribution license (CC BY 4.0).  

 
 

CONTENTS 
  
  

Original scientific articles  
  
Gochevski, T., Krstev, B. 
COMPARATIVE ANALYSIS FOR THE EXPOSURE OF WORKERS TO VIBRATIONS IN 
FORESTRY AND AGRICULTURE 1 
  
Ivanov, Gj., Melovski, D., Janevski, R., Stojanov, A., Avukatov, V., Pavlov, A. 
DETECTING ALTERNATIVE PREY OF THE BALKAN LYNX USING SCAT ANALYSIS 6 

  
Mihajlovski, B., Minchev, I., Blinkov, I., Simovski, B. 
USE OF MODERN GEOMATIC TECHNIQUES FOR CREATING AND UPDATING A GREEN 
CADASTRE OF URBAN TREES AND SHRUBS: A CASE STUDY OF KUMANOVO CITY RIVER 
BANK 14 
  
Shurbevski, B., Nacheski, S., Papazova-Anakieva, I. 
FORESTS’ HEALTH IN MALESHEVO REGION 20 
  
  
 
 

http://www.sf.ukim.edu.mk/izdavacka_dejnost/sum_pregled/forest_review_49_1.pdf
http://www.sf.ukim.edu.mk/sumarski_pregled.htm
http://creativecommons.org/licenses/by/4.0/


Forest Review, 2018, Vol. 49, No. 1: 1-5.                                  Article URL: http://www.sf.ukim.edu.mk/izdavacka_dejnost/sum_pregled/49/1/1.pdf 
Ss. Cyril and Methodius University in Skopje                                                                                                                       UDC: 613.644:63-05 
Faculty of Forestry in Skopje                                                                                                                                              Original scientific article 

 
This is an Open Access article distributed under the terms of the Creative Commons Attribution license (CC BY 4.0). 1 

Comparative analysis for the exposure of workers to vibrations in forestry and agriculture 
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ABSTRACT: Healthy and safe working conditions are prerequisites for sustainable management of forest and 
agriculture workers. In practice sustainability can only be ensured by properly instructed and trained workers doing a 
good job. Long term exposure to either hand-arm or whole-body vibration has been associated with the development 
of certain musculoskeletal disorders. Many sawmill employees are exposed to vibration on a daily basis. This paper 
aims to analyze data for safety and protection of workers in forestry and agriculture professions who are exposed on 
negative effects caused by mechanical vibrations. For reaching this aim, a questionnaire with 8 questions and 34 offered 
answers was prepared. The survey was conducted randomly and we had 386 respondents from 500 calls. The contacted 
people who refused to respond were not taken as a parameter in any analysis. Several cities from north, central, south, 
east and west region of Macedonia were points of interest. The people were contacted telephonically by National phone 
network of home phone numbers. The results from workers in forestry and agriculture professions were separate in 
four segments: determination of exposure on vibration by professions, determination the amount of vibrations by 
systems of transsmiting on workers, daily exposure to vibration A(8) and implemented vibration control measures. In 
forestry professions we have the biggest percent of workers who are working with powered hand tool followed from 
the workers who operate special forestry vehicle and the least are workers that working with non-powered tools.  When 
we are talking about how the vibrations are transmitted, professional workers with hand held operating tool are most 
exposed on vibration system called hand-arm vibration (HAV), the opposite of the workers who are managing forestry 
vehicles that are mostly exposed to the whole body vibrations. In daily exposure on vibrations A(8) hand tool operators 
are exposed in a smaller amount of time to vibrations in contrast of workers who operate forestry vehicles. This trend 
was also followed in the agriculture professions. In implemented control vibration measures in agriculture all segments 
had very high percentage of positive responses, while in the forestry companies executives need to work on providing 
trainings for prevention and purchasing new products that produces less vibrations. 
Keywords: hand-arm vibrations, control vibration measures, daily exposure A(8), forestry and agriculture 

 
 
1 INTRODUCTION 

 
The safety and health of workers are a priority on the 

list of tasks and challenges of employers or managers in 
all areas of the economy everywhere in the world. Closely 
related to the safety and health of employees are the risks 
of injuries and diseases that are partly or entirely caused 
by physical hazards at the workplace. The most common 
physical hazards in the working environment are: noise, 
vibration, ionizing radiation, non-ionizing radiation, 
microclimate conditions, brightness and increased and 
decreased atmospheric pressure. In addition to the basic 
physical characteristics of vibrations in terms of their 
frequency, vibratory acceleration is particularly important 
for the potentially harmful effects of vibration on the 
health of workers exposed to them. Acceleration 
represents a change of speed in unit of time and is 
expressed in m/sec2, that is the amount used to determine 
the allowed exposure time according to the international 
standard. Mechanical vibrations to which workers are 
exposed and receiving them through the fingers or hands 
when using hand-held vibrating tools are called local 
vibration, and that is representing, hand-arm vibration 
exposure (HAV). Negative effects on workers' health 
caused by local hand-arm vibrations are most often due to 
the interruption of the supply of blood and oxygen to the 
fingers resulting from long-term vibration exposure and 
causes damage to the blood vessels and nerve systems that 
are initially reversible, but with prolonged exposures 
eventually become irreversible. It takes a lot of time and 
effort to measure vibration in all economic areas and 
branches where workers are exposed to the harmful effects 
of workplace vibrations during the working day [1]. 

According to [2], generally the exposure to whole body 
vibrations is commonly associated with transport or in 
certain industrial processes operating machinery or 
sprecialized vehicles, while exposure to local hand-
armvibrations is usually associated with a vibrating 
machine motor, electric or hand tools [3]. The expected 
harmful effects on health caused from exposure to 
vibration at the workplace depend not only on the physical 
characteristics of the vibration, but also on the 
specifications of the machines and tools used during the 
performance of the work, the weather conditions at work, 
the characteristics of the material what is being done, the 
individual sensitivity and the position of the body in 
relation to the spread of vibration [4]. The earliest 
diagnoses of diseases and injuries caused by mechanical 
vibrations date back to 1862 [5] and are made by French 
physicist Dr Maurice Raynaud. A more objective system 
for determining the stage of injury, that is, giving the 
possibility of providing special classifications of the stages 
of injury through the vascular and sensoneural phases, by 
determining the peripheral, vascular and neurological 
disorders, was proposed and accepted at a thematic 
workshop held in Stockholm in 1986 [6]. Most common 
stage of whole body vibration is so called discomfort 
which can be defined as unpleasent feeling at the 
workplace and is the most responsible state for reducing 
the concentration of the worker. It is caused by vibrational 
acceleration, and depends on the frequency, direction, 
location of vibration reception and the duration of 
vibration exposure [8]. There is no way to measure and 
limit the vibratory discomfort that is individually 
determined. The initial conditions caused by occupational 
exposure to the harmful effects of local vibrations are 
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dominated by symptoms - tingling, pain, stiffness, and 
seizures of white fingers. Next, further exposure to 
mechanical vibration causes muscle and bone disorders, 
and the possibility of changes in the central nervous 
system is not excluded. Initial symptoms commonly occur 
suddenly and in most cases are caused by a combination 
of exposure to vibration in cold and / or under low 
temperature conditions. Clinical indication that prejudices 
peripheral circulation damage is a condition called 
Rayneud syndrome. When this condition occurs as a 
consequence of occupational exposure to local vibrations, 
first pallor is observed only in confined zones, in most 
cases on the fingertips, which is further followed by a 
feeling of cold in the hands. Furthermore, with the 
prolonged exposure to the harmful effects caused by 
vibration, the pallor expands and penetrates the inside of 
the affected fingers and the final stage of disease is reached 
“white fingers”. The finger blinking latency period in the 
white finger disease may range from two to 16 years, the 
stiffness phase of the disease is varying from 2 to 12 years 
[9]. The exposure assessment of vibration plays an 
important role in the safety and proper functioning of the 
worker at his workplace [10]. With our research we will 
collect valuable data that will help for increasing safety 
and reduce injury and health damage to workers caused by 
exposure to mechanical vibration in the workplace.  

 
2 MATERIALS AND METHODS 
 

It was intended to make the poll randomly, and it 
would be subject to analysis by 386 respondents in several 
cities in the Republic of Macedonia. In order to achieve 
this goal, we have taken the task of creating a 
questionnaire in which, through certain questions, we will 
get answers, which will be statistically analyzed and 
graphically visualized in appropriate mathematical 
software (ANOVA, SPSS, and Excel). 

Questionnaire with 8 questions and 34 offered answers 
was prepared. The survey was conducted randomly and we 
had 386 respondents from 500 calls. The contacted people 
who refused to respond were not taken as a parameter in 
any analysis. Several cities from north, central, south, east 
and west region of Macedonia were points of interest. The 
people were contacted telephonically by National phone 
network of home phone numbers. The survey was 
conducted for seven months. 

 
3 RESULTS 
 
3.1 Determination of exposure to vibrations in forestry 
professions 

Forestry as a commercial branch has a wide range of 
activities and from here comes the important function that 
plays in the environment. Forestry professions have a large 
spectrum, so in our research, based on the responses of the 
respondents, we analyzed four forestry professions. 
Answers from the conducted scientific survey are 
presented on Figure 1.  

From presented results on Figure 1 in form of pie, we 
can conclude that the largest percentage of forestry 
workers surveyed work on the profession related to the 
management of a certain hand-held power tool, followed 
by the workers who manage a professional forestry vehicle 
and the lowest percent representation is among workers 
who work with a no powered hand-held tool. These results 
indicate that the number of workers who in the description 

of their working profession have the task of operating with 
certain hand tools versus those who manage certain off-
road forestry vehicles is significantly larger. From this 
indicator we can further consider improving the working 
conditions of these workers, increasing safety and 
reducing the risk during working hours.  

 

 
 
Figure 1: Total percentage of people exposed to 
vibration in forestry professions 
 

In addition to the previous analysis of exposure to 
vibrations of workers in forestry professions, we 
investigate the percentage of exposure on the basis of 
which systemthe vibrations act. The answers from this part 
of the questionare are represented in Table I.  
 
Table I: Quantity of exposure to vibrations in a view of 
acting system in forestry professions 
 

Type of 
vibration 

Forestry jobs 
Fuel 
hand 
tool 

Electrical 
hand tool 

Non 
powered 
hand 
tool 

Special 
forestry 
vehicle  

Percent % 
Hand – arm 93 88 95 2 
Whole 
body 

0 3 5 91 

Hand – arm 
and whole 
body 

7 9 0 7 

 
*Responses in the survey were obtained by sample of 386 
respondents 

 
The vibration system is very important indicators since 

the vibrations of a local character do not have any common 
features with the vibrations that are received with the 
whole body (general vibrations). Different properties 
generate various problems and risks, so a different basis 
for their reduction and prevention is required. From the 
results presented above we can determine the expected 
opinion of this indicator in the professions of the forestry 
sector, i.e. the strongest action of the vibrations from the 
hand-arm system we have at  forestry professions that in 
their description have tasks related with a hand tool, while 
diametrically opposite to them are the workers who 
manage professional forestry vehicles, here we have 98% 
acting vibrations that are received through the whole body 
system versus 0% of workers from this forestry profession 
who are exposed to vibrations of a local (hand-arm 
vibration) character.  
 

29%

47%

3%

21%
Electrical hand
tool

Fuel hand tool

Non powered
hand tool

Special forestry
vechile
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3.1.3 Daily exposure to vibration A(8) in forestry 
professions 

Using the answers from the conducted survey, data on 
the daily exposure A(8) in forestry professions were 
obtained. The mathematical analysis determines the 
percentage exposure of vibrations in the forest professions 
presented in the Table II below. The daily exposure was 
analyzed in quarterly zones, i.e. the respondents were 
asked to assess whether their exposure to vibrations in 
eight hour workday is less than two hours, greater than two 
and less than four, greater than four and less than six and 
a maximum daily exposure six and eight hours. 

 
Table II: Daily exposure to vibration A(8) in forestry 
professions 

 
*Responses in the survey were obtained by sample of 386 
respondents 

 
From the mathematical analysis of the daily exposure 

in forestry professions, the following conclusions can be 
reached. The highest daily exposure to vibrations over four 
and over six hours is most common with 44 and 26% in 
the working profession managing professional forestry 
vehicles. Contrary to them, the lowest daily exposure is 
17% in the quarter showing exposure between 4 and 6 
hours at operators with fuel hand tools, and the lowest 
daily exposure for the quarter from 6 to 8 hours of 
exposure with 10% we have in the forestry profession 
which involves working with electrical hand tools. These 
results are most likely a consequence of the description of 
the work tasks of certain forest professions, more detailed 
working tasks had handheld operators and they are 
intervening, in contrast to the workers who manage 
forestry vehicles whose profession covers daily 
continuous tasks. 
 
3.1.4 Implemented control measures in the forestry 
professions 

Forestry as an economic branch covers many working 
professions, which in their description have activities that 
are carried out on the field, and thus the risk of injury to 
workers is increased. It is these indicators that give a sign 
of the enhanced implementation of preventive measures in 
order to enable workers to work more efficiently and safer. 

In the Table III below, the results of our examination are 
presented. 

 
Table III: Measures for protection and control of 
vibrations in forestry professions 

Implemented 

vibration control 

measures (multiple 

answers are 

allowed) 

Number of 

workers who 

reported 

control 

implemented 

% of workers 

who are 

exposed to 

vibrations 

Provide gloves 59 98 

Use vibration 

dampeners 

8 13 

Provide vibration 

absorbing seats 

13 22 

Purchase products 

with less vibration 

24 40 

Provide training on 

how to prevent 

health problems 

caused by vibration 

34 57 

No control measures 

provided 

6 10 

 
*Responses in the survey were obtained by sample of 386 
respondents 
 

The general picture given by the analyzed data on 
implemented preventive measures in the forest professions 
is promising. This fact can be taken from high percentage 
(57%) of workers who replied that their company 
organizes trainings for preventing health problems caused 
by vibration. Also the parameter where workers report that 
their executives didn’t take any control measures for 
preventing them from the negative effects caused by 
vibration is very small, only 10%.  However, in this 
segment there is still work that need to be done. The 
companies must consider the fact that high 40% of workers 
answer that their companies do not purchase new products 
that produces less vibration. 

 
3.2   Determination of exposure to vibrations in 
agriculture professions 

Following the trends in our research work, a large 
number of respondents stated that their work tasks belong 
to the economy branch - agriculture. Based on the answers 
we defined four professions that will be analyzed in 
several segments. The percentage of people exposed to 
vibration in agricultural professions is shown on Figure 2 
below.  

From the analysis of the presented results in Figure 2 
we can summarize that the most represented agricultural 
profession with 61% of the answers is the management of 
a particular agricultural professional machine and unlike 
only 7% of the workers have agreed that their working 
profession is the management of hand-held electric tools. 

Daily 
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hand 

tool 
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hand 
tool 
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powered 

hand 

tool 

Special 

forestry 

vehicle 

 Percent % 

exposure< 

2h 

27 23 15 11 

2h<exposure

≤4h 

41 48 38 19 

4h<exposure

≤6h 

22 17 31 44 
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10 12 16 26 

https://apastyle.apa.org/about-apa-style


T. Gochevski, B. Krstev / Comparative analysis for the exposure of workers to vibrations in forestry and agriculture / Forest Review (2018) 
49 (1) 01-05 

 
URL | http://www.sf.ukim.edu.mk/sumarski_pregled.htm   4 

The obtained results can be explained by the fact that in 
agriculture as a branch of industry, profiles of workers of 
all kinds are needed, but as we can see in our survey, all 
professions are operational, i.e. they are carried out on the 
field. 

 
Figure 2: Total percentage of people exposed to 
vibration in forestry professions 
 
3.2.1 Determination the amount of vibrations by 
systemson workers in agriculture professions 

As we mentioned above because of the different 
professions in agriculture we have workers who are 
exposed to different types of vibration in their work 
positions. Exposure to vibrations from individual systems 
in agricultural workers is presented in Table IV. 

 
Table IV: Quantity of exposure to vibrations in a view of 
acting system in agriculture professions  

Type of 
vibratio

n 

Agriculture occupations 
Fuel 
han
d 
tool 

Electrica
l hand 
tool 

Non 
powere
d hand 
tool 

Special 
agricultur
e 
machinery 

Percent % 
Hand – 
arm 

84 89 93 0 

Whole 
body 

7 3 0 94 

Hand – 
arm and 
whole 
body 

9 8 7 6 

 
*Responses in the survey were obtained by sample of 386 
respondents 
 

From the above data we can notice that the system of 
vibration activity of whole body, i.e. exposure to vibration 
of a general type, highest percentage over (90%), we have 
in the working profession that includes management of a 
professional agricultural machine. This act of vibration 
that is transmitted to whole body at workers that working 
with hand held tool no matter if it’s powered or not the 
percent varieties from 0 to around 10%. The act of hand-
arm vibration system is highest at the professions, which 
in their tasks managing hand held tools around 90%. 
Opposite to them operators of special agriculture, 
machinery and vehicles have the smallest exposure to hand 
arm vibrations. 

 

3.2.2 Daily exposure to vibration A(8) in agriculture 
professions 
 The daily exposure to vibrations A(8) as an indicator 
tells us about the repeated activity of vibration in a certain 
profession in one working day. The percentage of daily 
exposure in agricultural professions is presented in a Table 
V below. 
 
Table V: Daily exposure to vibration A(8) in agriculture 
professions 

 
* Responses in the survey were obtained by sample of 386 
respondents 
 

The analyzed results of indicator A(8) showing that the 
highest percentage (24%) of exposure less than 2 hours per 
day is in the profession of working with fuel hand tools, 
which is approximately the same as with other agricultural 
professions dealing with hand tools in general, in contrast 
to a statistically smaller value of 12% in the profession 
involving the management of an agricultural machine. 
This trend continues in other quarterly indicators of daily 
exposure, so the increase in quarterly daily exposure, the 
percentage of representation in agricultural professions 
that involve the use of hand tools decreases, in contrast to 
the professions that include the management of a 
professional agricultural machine where the percentage of 
daily exposure increases in proportion to the higher 
exposure in time.  

 
3.2.3 Implemented control measures in the agriculture 
professions 
 Agriculture is a widespread economy branch and 
occupies a large percentage of industry in almost all 
countries of the world. This fact has been proven in our 
survey and from here we continue with an analysis in the 
area of implemented preventive measures in agriculture. 
In Table VI the results of the analysis are presented. 
 From the results presented in the Table VI, we can 
clearly see the high percentage of implemented measures 
in all segments of agriculture. The most popular measures 
are the use of protective gloves and vibration absorbing 
seats. A very significant high percentage of positive 
answers we have in the indicator - providing new products 
that are safer for workers, make the work more efficient 
and easier, and at the same time, they produce fewer 
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vibrations, reducing the risks of occurrence of diseases 
caused by exposure to vibration. Also very important 
indicator is the organization of trainings and training 
camps that speak about the protection from vibrations for 
preventing health problems arising from vibrations. In this 
indicator we have 66% positive responses, so we can say 
that this is an indicator that shows us a stable developed 
branch in our country. It is very important in the future to 
maintain this high trend of positive indicators, so there 
should be close cooperation with both state institutions and 
private domestic and foreign investors. 
 
Table VI: Measures for protection and control of 
vibrations in agriculture professions 

Implemented 

vibration control 

measures 

(multiple answers 

are allowed) 

Number of 

workers who 

reported 

control 

implemented 

% of 

workers 

who are 

exposed to 

vibrations 

Provide gloves 282 88 

Use vibration 

dampeners 

45 14 

Provide vibration 

absorbing seats 

234 73 

Purchase products 

with less vibration 

196 61 

Provide training on 

how to prevent 

health problems 

caused by vibration 

212 66 

No control 

measures provided 

86 27 

 
*Responses in the survey were obtained by sample of 386 
respondents 
 
4   CONCLUSIONS 
 

Our questionnaire, which was modified for the needs 
of this scientific research, fulfilled the set goals and tasks. 
With statistical processing of the received answers we 
collect data that shows the real image in forestry and 
agriculture in a view of safety of workers. From obtained 
results we can reach following conclusions.  

In forestry professions we have the biggest percent of 
workers who working with powered hand tool followed 
from the workers who operate special forestry vehicle and 
the least are workers that working with non-powered tools.  
In the speaking of way how the vibrations are transmitted, 
professional workers  with hand held operating tool are 
most exposed on vibration system called hand-arm 
vibration (HAV) opposite of the workers who managing 
forestry vehicles that are mostly exposed to whole body 
vibrations. In daily exposure on vibrations A(8) hand tool 
operators are exposed smaller amount of time to vibrations 
in contrast of workers who operate forestry vehicles.  

In the implemented control measures for protection 
from vibrations forestry workers stated that in their 
company’s interest for providing training on how to 
prevent health problems caused by vibration is very small, 
as for purchasing new products that produces smaller 
amount of vibrations. 

In agriculture professions at the point of view on 
system of acting of the vibrations and daily exposure on 
vibrations A(8) the results following the trend that is 
noticed at the forestry professions. 

Speaking of implemented control measures for 
vibration in agriculture we have high percentage of 
positive responses in all segments, which can be indicator 
of one really stable and developed branch in our country. 
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