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Foreword

This Book of Proceedings contains papers written for the 8" International Professional
and Scientific Conference Occupational Safety and Health which was held 21-24
September 2022 in Zadar, Croatia. The Conference is organised by the Karlovac
University of Applied Sciences in cooperation with Instituto Politécnico de Beja
(Portugal), University of Ni$, Faculty of Occupational Safety (Serbia) and International
Slavic University G.R. Derzhavin (North Macedonia).

Exactly 16 years has passed since the first Conference was held in 2006. During these
16 years, each Conference, as well as this eighth one, gathered scientists and experts
from Croatia and the world as well as occupational health specialists, representatives
of chambers, unions and various companies, confirming the Conference’s significance
and serious approach to issues related to occupational safety and health.

This Book of Proceedings includes a total of 118 papers classified into invited papers
(5) and 9 theme sections: Occupational Safety (9), Public Health (16), Technical-
Technological Protection Factors (18), Ergonomics (16), Ecology (13), Personal
Protective Equipment (7), Protection from Fire and Explosion (7), Social and Legal
Aspects (17), Multidisciplinary Aspects (10). The papers, written by 235 authors, offer
a diversified methodological and thematic approach which results from the particularity
of individual scientific areas in the field of occupational safety and health.

The authors presented their papers orally or through poster sections, and two round
tables were held in conjunction with the Conference: Amendments to the Labour Act
and Covid, Postcovid, Burnout and Mental Health.

Finally, we would like to thank the sponsors of the Conference, supporters, authors and
reviewers for their valuable contribution and elaborate work as well the Professional
and Scientific Committee, Organisational Committee and all other participants who
helped in organising this eighth Conference with their dedicated and responsible
engagement.
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Abstract:

This abridged review of some of the principal anthropogenic challenges of our times, that
pose various risks for human health and the environment, was composed in attempt to spark
regional academic dialogue on the subject and to call for a new awareness. Some illustrative
examples of contemporary technologies and issues that pose challenges to proclaimed
concepts of sustainability and circular economy (i.e. nanomaterials, microplastics,
electromagnetic radiation and climate change) are chosen from entire spectrum of modern
environmental concerns. The current manner in which industrial societies process and use
material and energy is not in accordance with proclaimed sustainability goals. A systematic,
life cycle based assessment of the environmental risks of emerging technologies is needed
since the progress of mankind more than ever relies on a web of interactions between the
nature, man-made systems and the society.

Keywords: Sustainability, Circular Economy, Nanotechnology, Microplastics, Climate
Change

1. INTRODUCTION

The transition to a sustainable and circular economy with fewer detrimental
effects on the environment shall require new global and local economic policies in
the near future, along with improved strategic analyses and management. The
consequences of the currently prevailing model of production / consumption to the
environment are perceivable and serious: depleted reserves of limited resources,
pollution of environmental compartments, climate change and reduction of
biodiversity. The necessity of change in character of consumption and production
has been perceived in the most developed economies of the world, directions of
action have been determined, goals set, and strategies for promotion circular
economy institutionalized. From the standpoint of social benefit, it is primarily
required to exclude from further sales, and then from further use, products and
technologies that excessively consume energy and other resources, contain
hazardous substances or release harmful emissions and effluents. The next logical
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step is to establish the framework to support and promote the creation of energy
efficient and environmentally friendly products and technologies. The properties of
materials used, the possibilities of their secondary use/recycling and long term
effects on the environment are considered integrally, via a systemic approach [1].
Significant parameters include energy consumption at the exploitation phase,
environmental implications of the production processes and serviceable structures of
durable consumer goods.

Sustainable development rely on three well known pillars (economic, societal
and environmental), while novel technologies inevitably tackle three important
aspects that decide on their wide applicability and future developments (i.e. safety
issues, legislative support and public acceptance). Risk assessments and
uncertainties are subject to scientific researches since both decision makers and
consumers expect to derive conclusions according to the latest findings. Legislators
strive to design contemporary regulations, while users are trying to learn how to
make informed choice on the market based on trade-offs between advantages and
consequences that new technologies bring about.

2. RESEARCH METHODOLOGY

This desktop-research based study combines publicly available data on the
subject and several research that in-depth describe particular environmental issues
and consequences of applying described technologies. Core trends and conclusions
were derived from analysis-synthesis of scientific findings on various, sustainability
related themes and disposed in the review with intention to highlight emerging
threats to development of a stable, circular model of economy. General trend
analysis was applied to reveal industry-related issues that should be tackled in order
to prevent and hinder consequences of emerging and fast spreading technologies.
While the most of the data analyzed reflect global trends, every single health, safety
and/or environment related challenge mentioned might be scaled down to the
regional or national level. While the threats mentioned are global phenomena, their
detrimental effects are predominantly noticeable locally.

3. CONTEMPORARY CHALENGES AND TREATS TO
ENVIRONMENTAL SAFETY

There is an ongoing debate what are principal anthropogenic challenges of our
times that pose particular risks for human health and the environment. The following
few are chosen arbitrary among the most pronounced ones, in attempt to call for a
new awareness. The illustrative examples of contemporary technologies and issues
that pose challenges to proclaimed concepts of sustainability and circular economy
are chosen from entire spectrum of modern environmental concerns. There will
inevitably be unintended consequences and new risks as technology advances. A
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trade-off between knowing the impact of a given technology and the ease of
influencing its social and innovation trajectories is widely known as The
Collingridge dilemma: "When change is easy, the need for it cannot be foreseen;
when the need for change is apparent, change has become expensive, difficult and
time consuming." Because of the impossibility of foreseeing all consequences,
interventions should be open to adjustment or “reversible, corrigible and flexible”
[2]. Therefore, the concept of Life Cycle Thinking entails a holistic approach to the
product, process or service under consideration and comprise inventory of all the
inputs, outputs and impacts at each stage of the life cycle — raw materials extraction,
material production, manufacturing, distribution, use and end-of-life treatment.

3.1. Overconsumption and resource depletion

Demand for resources is increasing worldwide, due to population growth and
steadily improving living standard in developing world. World Business Council for
Sustainable Development announced that by the year 2030, in the developing
countries of today there will be 3 times more people capable to pursue ‘middle class’
consumption habits as we know them in contemporary developed world [3]. All
predictions are that resource demand will continue to grow, given the underlying
trends and population projections. A decade ago, it was argued that global demand
for energy and water was expected to rise by 40 % over the next twenty years, if no
major policy changes are implemented [4]. It is yet to be confirmed that this
statement was grounded, but there are all reasons to expect the values predicted.

Urban centers absorb large amounts of materials extracted from natural deposits,
due to overpopulation and urban sprawl. Increasing urban population causes huge
growth in various sectors of economy such as housing, transportation, infrastructure,
and consumption of industrial products. Cities were envisioned as future deposits of
mineral resources years ago [5], while extraction of these resources hidden in urban
settlements, named urban mining, is now considered to be the backbone of the
concept of circular economy. Urban deposits consist of materials accumulated in
society, contained in products and infrastructure [6].

The quality of life, being a broad category, also depends on environmental
impacts of omnipresent industrial products, services and processes, all of which
should be designed in a sustainable manner by environmentally conscious engineers
and decision makers. It has been proven many times that preserving the environment
equals investing in the future. Therefore, environmentally conscious, prosperous
companies and their decision makers should be actively engaged in raising public
awareness on environmental issues. Unless modern consumers are educated to make
informed choice on the market, and to understand the complex, interconnected
environmental and developmental issues that face the modern societies,
sustainability concept would hardly prevail.




8" International Professional and Scientific Conference

OCCUPATIONAL SAFETY AND HEALTH

3.2. Nanotechnology

Nanomaterials are an illustrative example of contemporary technologies that are
steadily being used in numerous innovative approaches, such as renewable energy
sources of increased efficiency, water and soil remediation methods, remote sensing
and pollution detection techniques, targeted drug delivery, antibacterial protection,
and many more. Those materials are being applied in so many products because of
their large surface-to volume ratio and specific features that make them extremely
reactive [7]. There is a wide range of applications for nanomaterials: electronics
(thin batteries) [8], energy (solar panels) [9], medical equipment (imaging) [10],
cosmetics (sunscreens) [11], and others.

Nano based products are supposed to deliver a lot of benefits to mankind, and
there is a proven potential for advancements in environmental protection by
decreasing energy consumption and the use of raw materials, thus reducing waste
and greenhouse gas (GHG) emissions. For instance, nano-coatings are dirt repellent,
which contribute to reducing water pollution and consumption. Nanocomposites
increase the durability of structural components and at the same time reduce the
weight of vehicles, thus decreasing their fuel consumption. However, some authors
sent an early warning that potential of nanotechnology to support sustainable
development is somewhat debatable [12], because the related environmental impacts
from manufacturing such materials may overrule benefits of using nano based items.
It is confirmed that nanomaterial manufacturing usually requires vast amounts of
energy, as well as substantial amounts of water, and environmentally damaging
chemicals [13]. It was estimated that anthropogenic nanomaterials already represent
a significant portion of the industrial material flow, and it is high time for
appreciation of their environmental impacts. However, still there are numerous
uncertainties and lack of information on nanomaterials manufacturing and emission
rates, as it was noticed more than decade ago [14]. Keller and colleagues [15], tried
to estimate the global life cycle emissions of ENM (during the production, usage,
and disposal phases) for ten most produced ENMs by mass, and it was estimated
that 63-91% of over 260,000-309,000 metric tons of global ENM production (in
2010) ended up in landfills, while the rest was released into soils (8-28%), water
(0.4-7%), and the atmosphere (0.1-1.5%).

Carbon nanotubes, as well as nano fractions of ZnO and TiO2 were found to
exhibit cytotoxicity to mice [16], nanosilver and quantum dots seem to be toxic as
well [17] while fullerene was found toxic to both fish and humans [18]. The size of
nanoparticles can have major toxicological effects since they could possibly enter
human cells [19]. Apparently, nanoparticles might be harmful because of reactions
at a cellular level, because of their similarity in shape and size to asbestos [20]. The
mechanisms of nanotoxicity are debated, but growing evidence indicates that
nanomaterials are getting into aquatic systems where algae, bacteria and fish and are
exposed to them, as well as, consequently, human population.

Nevertheless, toxicity is only one among drawbacks of nanomaterials.
Production process to obtain nanomaterials still requires great amounts of energy,
water and environmentally problematic solvents. It was published that the total
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energy demand for one kilogram of carbon nanotubes is between 0.1 to 1TJ of
energy, which ranks them among the most energy intensive materials known so far
[21].

Very serious problem is the fact that in most of the countries worldwide the
content of nanomaterials in everyday products remain unnoticed. The first European
inventory of nano-claimed consumer goods was created in 2009 by the European
Consumers Organization [22], followed by the Danish Ecological Council that in
2012 formed so called Nanodatabase a searchable, updatable inventory of products
with nano-content in the EU market [23]. Every product in the Nanodatabase was
given a short description of the nano-content, and a color code that represent
occupational and environmental exposure, as well as hazards for humans and the
environment.

Nanoparticles should be designed or chosen from multitude so that they don’t
pose a risk for the environment or human health. Modifying the structure of a
nanomaterial it is possible to change the mode of their interaction with the physical
or biological surrounding, in terms of their reactivity, and toxicity. Various ENMs
might be improved by environmentally responsible lifecycle engineering [24].
Further research are needed to understand how the ENM structure influences their
properties and behavior, so that environmentally benign functionalities might
prevail.

3.3. Plastics in the Environment

Plastics is among the most abundant man-made materials, preceded only by
concrete and steel [25]. It is estimated that about 70 % of the total amount of plastics
produced have become waste, of which 84 % has been disposed of in landfills or
elsewhere in the environment [26]. One of the fundamental challenges for applying
the concept of circular economy is the persistent plastic pollution that cause
economic and environmental costs to society. These issues require a comprehensive,
systemic change in which R&D supported by policymaking has a crucial role.

There is no commonly accepted definition of plastic waste. The term plastic
comprises all synthetic polymers including the major commodities of a kind such as
PET, PE, PP, PS, or PVC [27]. According to the Dutch National Institute for Public
Health and the Environment, environmental plastics are solid, insoluble and non-
degradable materials that contain synthetic polymers, and that are found in natural
environments without fulfilling an intended function [28]. Plastics in the
environment is often classified by size: nanoplastics (< 1 pm), microplastics (< 5
mm), mesoplastics (< 2.5 cm), macroplastics (< 1 m), and megaplastics (> 1 m) [29].
A research on plastic waste indicated that rivers transport between 0.41 and 4
million tonnes of plastics yearly to the oceans, whereof ten rivers in Africa and Asia
transport 88-95 % [30].

Plastic pollution should be observed by a life-cycle approach. In production
phase and transportation, plastics can be lost due to improper handling. Some studies
indicate that plastic emissions due to spills from manufacturing can be substantial
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[31]. During the use phase, plastic-based products and materials can be released into
the environment accidentally or after usage, such as microplastics that originates
from wash-off cosmetics. Significant quantities come from littering due to
inefficient collection or inadequate disposal [32], while degradation and wear during
use (e.g. synthetic fibres from clothing) can also generate plastic fragments [33].
However, the distribution and impacts of plastics in the environment are yet to be
understood, while knowledge of the degradation of plastics in different
environments remains limited [34].

The annual release of microplastics into EU environment is estimated between
75 000 and 300 000 tonnes. However, terrestrial and atmospheric transport or
deposition of microplastics in the environment is still subject of scientific
investigations. A study report an atmospheric fallout of 29-280 particles per m2
daily, resulting in an annual deposition of 6-17 tonnes of fibres in an EU
metropolitan area [35]. Microplastics were also found in beach sediments in 13
European countries with concentrations spanning from 72 to 1512 items per kg with
higher levels found in the Eastern Mediterranean and Baltic [36].

Macroplastics, microplastics and nanoplastics, physically and chemically interact
with biota. While external exposure to macroplastics is often easily observable,
ingestion of microplastics can be demonstrated only experimentally for different
species. Ingestion can result in reduced mobility, reduced energy intake, injuries,
and associated infections [37]. It seems that ingestion does not represent a
toxicological hazard per se, but it is assumed that ingested microplastics may reduce
the food intake and in extreme cases block the digestive system. However, it seems
that nanoplastics may pass biological barriers and enter tissues or cells. A study on
Blue mussels confirmed that microplastics were translocated to tissues causing
inflammatory response [38]. European Food Safety Authority (EFSA) concluded
that it is currently not possible to evaluate the human health risk of nanoplastics and
microplastics [39]. However, a study in mice, revealed that microplastics of 5 and 20
um were distributed in tissues inducing metabolic changes or oxidative stress [40].

It has been estimated that 95 % of the material value in plastic packaging sector
is lost annually due to a typical short use cycle [41]. The loss is explained by the low
global recycling rates (14 %) and value loss during the collection, sorting and
recycling processes, where merely 5 % of plastic packaging material value being
retained. While PET is probably the most effectively recycled plastic material, only
7 % is recycled bottle-to-bottle. The same study indicates that merely 2 % of plastic
packaging is being recycled in a closed loop that retains adequate quality, 40 % is
landfilled and 32 % leaks into the environment.

There are significant knowledge gaps on the human and environmental health
impacts of microplastics and nanoplastics, which hinder effective risk assessment
and management [42]. The information is needed on the types of exposure sources
and routes, hazard characterisation, as well as levels of exposure for humans and the
environment [39]. One of the major challenges is the heterogenity of physico-
chemical properties of plastics, since the key properties driving the toxicity (such as
size range or shape) are still under investigation. It is also unknown which habitats
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or species are the most vulnerable, since the impacts of plastics on them could be
different to findings from research on animal models.

Bio-based feedstock has the potential as a renewable platform for plastics.
However, to realize the full potential of prospective bio-refineries and to valorize the
variety of biological feedstock Europe wide, systems thinking is needed. Material
innovation is of utmost importance, but a circular economy concept requires new
approaches, novel business models, and improved product designs. Ecodesign and
product-service systems have the potential to alter the current linear production and
consumption paradigm through reuse at various levels of the waste hierarchy.
However, most design innovation are still focused on introducing a new materials,
instead of taking the systemic approach toward a circular pathway in the background
structure. Improvements are usually driven by technical innovations, including
automated sorting, and innovative chemical recycling methods aimed to obtain
virgin-grade plastics. Also, the use of compostable materials could allow organic
recycling of bio-waste. Nevertheless, all the recycling options are confronted with
challenges in terms of economic viability, technology availability, necessary
infrastructure, regulations, and environmental issues. It has been noticed that the
performance and added value of all after-use solutions predominantly depend on the
design and material choice of plastic products available on the market — a conclusion
that underlines the importance of design for environment. However, in circular
economy framework, business model redesign is of crucial importance to prevent
plastic products from becoming waste at the first place.

3.4. Electromagnetic Radiation in Working and Natural Environment

The exponential increase in number of telecommunication devices, cell phones
and related infrastructure worldwide has caused increase in sources of
electromagnetic fields in urban areas and the environment alike. Several recent
studies were devoted to the effects of electromagnetic radiation of
telecommunication devices to human and environmental health. Although most of
these studies were conducted on models under controlled, laboratory conditions [43]
[44], current evidence strongly indicates that both humans and insects may be
adversely affected by emitters of electromagnetic radiation.

Stankovic et al. [43] performed the numerical analysis of Specific Absorption
Rate (SAR) and temperature distribution within a child head model exposed to cell
phone radiation at the frequency of 900MHz, and shown various biological tissues
under exposure to the electromagnetic radiation. They confirmed that the maximum
absorption of electromagnetic energy was in the surface layers of the model,
although the value was greater than the maximum allowed one, as defined by
standards. Temperature expectedly decreased with the distance from radiation
source, however more slowly than SAR values. It was also concluded that electric
field strength from a mobile phone was higher than specified by standards for the
maximum allowable exposure limits.
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Jovanovic [44] investigated the electric field distribution and the amount of
absorbed energy within teeth, in the presence of orthodontic brace exposed to the
electromagnetic radiation from mobile phone. According to the results reported, the
maximum value of electric field was 4.5 times higher in the presence of orthodontic
brace than without it. It was concluded that the increase in the amount of absorbed
energy in the presence of orthodontic brace is not negligible.

Lazaro et al. [45] studied the effects of EMR on wild pollinators, such as wild
bees and wasps, by measuring EMR at various distances from telecommunication
antennas on Greek islands of eastern Mediterranean, and combining values obtained
with data on insect abundance. It has been found that all pollinators were affected by
EMR one way or another. As EMR harmfully affected the abundance and navigation
of these species that perform crucially important ecosystem services in their natural
habitats, the concerns were raised that the phenomenon could also have far reaching
ecological and economic consequences on plant biodiversity and production of
Ccrops.

While exposure to electromagnetic radiation seems to be both increasing and
unavoidable in the foreseeable future, there is a scientifically grounded expectation
that research based technology advancement might mitigate risks by increasing
energy efficiency, adjusting frequency range and power outputs of devices to
acceptable levels.

3.5. Climate Change and GHG Emissions

The effects of climate change are potentially far reaching and go well beyond
obvious environmental disturbances. Climate-related issues pose social, economic
and health risks for entire communities. Climate change is among principal issues
recognized in the framework of disaster risk reduction (DRR), and therefore it
should not be neglected when planning risk mitigation measures [46]. It is attributed
mainly to man-made greenhouse gases (GHG) emissions, so technology optimists
expect that so called green development might revers the trends observed. However,
it is quite clear by now that only comprehensive societal changes supported by
appropriate legislation, different consumption patterns, as well as mitigation and
adaptation measures might provide desired results when combined with emerging
technologies. Climate-related hazards have been studied for almost a decade now
[47]. Previously, climate related problems were recognized as a, so called, creeping
environmental change that trigger certain level of crisis only when a critical
threshold has been exceeded [48]. Therefore, it is considered that still there is a lag,
although very uncertain, for managing climate change risks-related activities.
However, negligence or postponed action of decision makers at various levels
(operative or strategic) can have possibly severe and costly consequences [49]. For
instance, climate-related disasters such as rising temperatures and disturbances in
the precipitation patterns are becoming more frequent and damaging in the South
East Europe and Balkans. It has been noticed that the region is being confronted
with more frequent droughts and floods that jeopardize crucial sectors of economy,
such as energy, agriculture, forestry and tourism [50]. Trend analyses indicate that
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the entire region, since the middle of the XX century, experienced increased values
of average annual temperatures, with more intensive heatwaves and interchangeable
deficit and extreme increase in rainfall [51].

The climate change analyses for South East Europe - Balkans, according to the
Representative Concentration Pathways (RCPs) described in IPCC Assessment
Report Five (ARS), anticipated continuation of the previously observed temperature
rise trends [51]. The finding from IPCC Assessment Report Six (AR6) are yet to be
analyzed for the region, but there are all reasons to expect similar development.
RPCs predicted 4 principal developments based on different assumptions about
energy sources and consumption, land occupancy, economic and population growth.
They depicted potential paths for the carbon-dioxide emissions and consequential
atmospheric concentration over the century. The RCP scenarios comprised: (1) high
emissions scenario (RCP8.5) based on energy-intensive society, continuous GHG
emissions, population growth, and a slowed technology development; (2) two
different intermediate scenarios (RCP4.5/RCP6) that envisage moderate population
and growth rate, improved reforestation, diversified energy sources, and stabilized
GHG emissions by mid XXI century; and (3) mitigation scenario (RCP2.6), the most
optimistic in terms of energy intensity and consequences [52]. For AR6, new input
sets, so called Shared Socio-Economic Pathways (SSPs) were used. Five SSP
scenarios (i.e. SSP1-1.9, SSP1-2.6, SSP2-4.5, 11SSP3- 7.0, and SSP5-8.5) were
selected [53]. The SSPs were nicknamed after societal effects they describe: SSP1 -
Sustainability (Taking the Green Road); SSP2 - Middle of the road, SSP3: Regional
rivalry (A Rocky Road); SSP4 - Inequality (A Road Divided); SSP5 - Fossil-Fueled
Development (Taking the Highway) [54]

Various climate change scenarios are being regularly applied in assessments of
socio-economic vulnerability at various spatial levels. In general, most of the
relevant projections predict rise of the temperature and more frequent or longer
drought periods in the future. Consequently, it is expected more wildfires and
similar events to occur. Climate change will cause obstacles in services and structure
of natural ecosystems, their capacities to sequestrate carbon and produce biomass,
and thus their ability to mitigate their effects. There are studies that anticipate
number of wildfires in the Balkans to increase more than threefold as the
consequence [55]. Obviously, afforestation and conservation of existing forests
should be the main strategies in attempt to increase capacities for bio-sequestration
of carbon-dioxide. However, there are great expectations that carbon footprint
accounting and related product and process redesign would contribute to decrease in
anthropogenic greenhouse emissions. Meanwhile, adaptive capacity of communities
and local / regional economies must be strengthen through various strategies and
comprehensive measures.
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4. CONCLUSION

Sustainability and circularity are a shared responsibility of designers and
consumers alike. Every responsible industry should demonstrate concern that
extends beyond manufacturing products, all the way to the natural environment and
further to sustainable development related issues. Modern engineers should possess
knowledge rather than just skills, to become an effective part of the industrial shift
toward sustainability and circular economy. Technology related skills are clearly
important, but they must be accompanied with awareness of ethical and
environmental issues. On other hand, contemporary environmental management
should go well beyond pollution prevention, site remediation, waste treatment and
simply applying procedures prescribed by standards. There is a need for appropriate
design that will result in well-thought-out technologies and related products that
operate in an environmentally friendly manner. The ability to predict and understand
environmental impact of a technology is the key to success. The highest degree of
creativity and innovative ability, combined with technological expertise, is required
to continue this process of change toward reducing, recycling, and reusing. A
strategy for achieving environmental friendliness of products is necessary in order to
meet ever stringent legislative requirements, maintain competitive advantage on the
market, and mitigate pollution and resource depletion.
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Abstract: In the technological processes of garment manufacturing, workers are often
stressed and tiered out by working in unfavourable working postures involving repetitive
work tasks requiring a high degree of motor coordination of the body, hands and legs, as well
as by forced postures of the body and head resulting from the unfavourable dimensions of the
working space, unfavourable working methods and unfavourable conditions of the working
environment. The paper provides a summary of the characteristics of work in clothing
production processes, the causes of worker workload as well as the consequences that come
up as a result of the workload, and how they affect worker health and work productivity.
Moreover, the methods for determining and analysing the workload of workers in garment
production and the results of the investigations carried out in real production systems are
presented.

Keywords clothing production processes, work characteristics, workload, methods for
workload analysis

1. INTRODUCTION

Production processes in the garment industry are seen as small production series of
garments with a large number of sizes, colours and patterns, and the difficulties in
organising work indicate the need for workers who must have the necessary
knowledge and skills to carry out demanding technological operations. In the
technological processes of garment production, work is organised on the basis of a
large number of technological production operations that depend on the type of
garment, the use of appropriate machines and tools and interphase transport.

In the processes of garment production, the technological process of sewing is the
most important phase and at the same time accounts on average for up to 70 % of
the total production time of garment, while the technological processes of cutting
and finishing the garment are significantly less represented at around 30 % [1].




8" International Professional and Scientific Conference

OCCUPATIONAL SAFETY AND HEALTH

Work in garment manufacturing processes is very complex and requires a high level
of responsibility in terms of quality, accurate and appropriately timed execution of
work tasks, as well as significant psychophysical commitment from workers.

Work in the technological process of cutting is carried out in a standing posture and
the worker uses the trunk and upper limbs to handle the material and/or the machine
during the technological cutting operations. The work requires coordinated use of
the upper and lower limbs and a high degree of visual concentration. During work,
there is often a conditionally unfavourable body and head posture due to standing
and loading of the hands and fingers [2]. In the sewing process, the work is
performed in a sitting posture and during sewing the worker uses the trunk and
upper limbs to perform machine-hand and auxiliary hand suboperations and the feet
to achieve the required sewing speed of the sewing machine in machine-hand
sewing suboperations. In the technological processes of finishing, the work is
carried out on some places in a sitting posture and in other places in a standing
posture. Work in a standing posture is carried out in the technological operations of
final garment ironing, where the worker handles the product while pressing the
pedal with the foot to activate the ironing machine, followed by automatic ironing
[3]-

At all stages of the garment manufacturing process, the worker handles the
workpiece, which is characterised by extreme flexibility, requiring exceptional
motor skills on the part of the worker, manifested in the mobility of the fingers,
hands and arms, as well as a good sense of tactile sensitivity.

For successful work and the achievement of high productivity in the processes of
garment production, it is necessary to achieve harmony between the man-machine-
environment relationship, which is achieved through the best design of the
workplace according to ergonomic laws and through the development of a
favourable working method with connected time norms that enable a favourable
structure of technological operation and reduce the psychophysical stress on
workers.
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Figure 1: Interaction of the man-machine-environment system [4]

For the proper design of the workplace in the man-machine-environment system and
an efficient execution of work, the overall system must be adapted to the human
being, as he or she is an integral part of the system because of the execution of the
work task and personal abilities (Fig. 1) [4]. When designing a workplace, the
anthropometric measurements of the worker and the working reach and visual zones
are important. The body posture at work, the dimensions of the workplace, the
division of labour and the parameters of the working environment (temperature,
humidity, particles in the air, noise, lighting, vibrations, etc.) are also important.

2. ERGONOMIC ANALYSIS OF WORK IN GARMENT
MANUFACTURING PROCESSES

In the technological process of cutting the workers work in a standing posture
with increased flexion of trunk and head with an angle of curvature of the lumbar
part of the spine between 15° and 30° and an angle of curvature of the head greater
than 30°. In the technological process of sewing, the work is carried out in a sitting
posture, with the worker using the trunk and upper limbs to handle the workpieces
during sewing and the feet to regulate the sewing machine stitch speed. This work
requires a repetitive and coordinated use of the body, upper and lower limbs and a
high degree of visual concentration. This often leads to a conditional forced posture
of the body (>15°) and head (>30°), the occurrence of non-physiological sitting,
isometric loading of the lower limbs and considerable loading of the wrists and
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hands [5-7]. In the technological process of finishing, where the work is carried out
in a standing posture, there are forced postures of the body and the head when
carrying out technological ironing operations, load on the hands due to the repeated
handling of the workpiece and load on the legs due to the activation of the machine
by pressing the foot on the pedal of the machine. The values of the angle of
curvature of the cervical and lumbar parts of the spine are different for each worker,
which indicates that they depend on the type and method of performing the
technological operation as well as the duration of work during working hours.

In garment manufacturing processes, work can be described as a combination of
static and dynamic muscular work, with the static part consisting of standing in the
technological processes of cutting and finishing as well as sitting in the
technological process of sewing. Static position standing and sitting are associated
with a permanent load on certain muscle groups of the back and neck and lead to
fatigue. While working in a sitting or standing posture, the worker's upper and lower
limbs perform dynamic work. Due to the dynamics and the necessary coordination
of the movements as well as the constant repetition of technological operations in
very short intervals, in which the same muscle groups are always used (unilateral
dynamic work), there is a considerable load on the upper limbs (arms, hands,
fingers). Due to the lack of time for muscle recovery, fatigue occurs, which can be
prevented by taking a break or changing the work activity [8]. Long-term static
loads, which occur due to the constant use of the same muscle groups, lead to
damage to joints, ligaments and tendons (tendinitis, tenosynovitis), inflammation of
the joints between tendons and bones (epicondylitis), and in more severe cases, joint
degeneration (arthrosis) can occur. Current research indicates that, in addition to the
above-mentioned conditions, carpal tunnel syndrome, which is an inflammation of
the tendons of the wrist RSI (Repetitive Strain Injury), occurs frequently. All the
mentioned diseases of the muscular system are the result of injuries due to repetitive
movements and are called cumulative trauma disorders (CTDs).

As a result of long-term non-physiological body posture of the body during work,
i.e. improper sitting, the abdominal muscles weaken, the spine is distorted, and the
digestive system and breathing are disturbed. A distortion of the spine can occur in
the sagittal plane (kyphosis and lordosis) or in the frontal plane (scoliosis) or in both
the sagittal and frontal planes (kyphoscoliosis) and can lead to injuries to the
intervertebral discs and the cervical vertebrac. The resulting injuries manifest as
muscle spasms in the shoulders and neck, pain and limited mobility of the cervical
spine (cervical syndrome) and pain in the arms (cervical brachial syndrome) [9, 10].

In the processes of garment production, technological operations require a high
frequency of movements in short time intervals. Load and fatigue in the production
system cause changes in the rhythm of work and lead to spontaneous interruptions in
work activities. In addition, there is a disorder of the worker's psychomotor
dexterity, which leads to weakening of movement coordination and the occurrence
of excessive movements when performing technological operations. Load and
fatigue manifest themselves in reduced accuracy, precision and reduced quality of
technological operations, so that there is a qualitative and quantitative reduction in
productivity.
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The most common load on workers in the cutting and finishing processes
happens due to the disproportion between the height of the work surface and the
worker’s height. In the technological process of sewing, the worker's workload is
caused by the disproportion between the size and height of the work surface and the
height of the seat, the height of the backrest and the position of the pedal in relation
to the worker's height. Figure 2 shows a correctly and an incorrectly designed
workplace in the technological process of sewing with the corresponding angles of
the kinematic chains

200

820

82°

535
\
I

Figure 2: Presentation of the workplace: a) unfavourably designed; b) favourably
designed

The aim of workplace design is adapting working methods and means of work in
such a way as to reduce the workload and fatigue of workers when carrying out the
work process. Workplace design is based on the adaptation of the workplace to the
worker's body dimensions with the related reach zones and the necessary focus of
vision and arrangement of visual fields (Figure 3). All of these enables smooth
execution of technological operations in a working posture that requires less energy
consumption of the body and the structure of the technological operation enables a
natural and steady work rhythm with normal breathing and rhythmic relaxation of
the chest and abdominal muscles [11].
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Figure 3: Interaction between the workplace and the worker on the body posture at
work

Reduction of workload and effective performance of the work task is achieved [8]:

- if the shape and dimensions of the workplace are adapted to the worker's body
and the mobility of the muscular system

- designed so that the worker works in a working posture that requires minimal
static and dynamic load and uses lower-level muscle groups,

- equipped with means of work adapted to the physiological and psychological
characteristics of the worker's body.

The working posture should allow good mobility of the extremities, an
ergonomically favourable arrangement of the working and visual zones and a stable
equilibrium state when carrying out technological operations.

3. WORKING CONDITIONS IN CLOTHING PRODUCTION
PROCESSES

In the technological processes of clothing production, the worker is exposed to
working environment conditions determined by temperature, relative humidity, air
pollution (the presence of particles and/or unpleasant odors in the air) and the
intensity of light, noise and vibrations.

In the working environment, the minimum requirements for carrying out the work
should be met, namely:

- lighting (depending on the type of work),
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- the floors in the production facilities should be even and smooth (not slippery)
and have a moderate temperature,

- safety protective devices should be within easy reach of workers (fire
extinguisher),

- the air in the production facilities should be cleaned by various exchangers or
by ventilation,

- sanitary facilities should be located at a certain distance from the production
facilities.

In production facilities, the conditions of the working microclimate are regulated by
the Occupational Safety and Health Ordinance for workplaces [12] and the Law on
protection at work [13].

The optimal working surrounding conditions are [14]:
- air temperature (should be adapted to the type of work and the season): 20-24 °C,

- temperature of surrounding objects and surfaces (should be the same as air
temperature): max. 2-3°C higher than air temperature,

- fresh air supply must not be less than 30 m*h!,
- air flow: up to 0.2 ms™! in winter and 0.5 ms™! in summer,
- relative humidity between 40 and 60% RH.

The sensitivity of workers to noise depends on the characteristics of the noise, the
individual characteristics of the exposed person (condition of the hearing organs,
age, individual sensitivity to noise) and on the duration, type and method of
exposure (the position of the person in relation to the noise source, the presence or
absence of noise during the rest period taken during working hours and in leisure
time) [15].

Noise at the workplace in the production process makes linguistic communication
impossible, distracts workers from the work object, causes psychological tension,
restlessness and, if prolonged, can lead to fatigue, general irritability and hearing
damage, reducing productivity and increasing the number of errors at work [16].

Noise in the technological process of sewing should not exceed 80 dB(A) according
to the Rulebook on the Protection of Workers from Exposure to Noise at Work [17],
the Law on Protection from Noise [18] and HRN EN ISO 9612: Determination of
occupational noise exposure 19].

In the technological processes of garment manufacturing, noise reduction can be
achieved through organizational and technical measures (regular maintenance and
servicing of equipment, selection of machines and equipment that cause less noise)
[20].
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Optimal lighting for the technological process of sewing depends primarily on the
visual complexity and difficulty of the visual task as well as the state of the workers'
visual apparatus. Poor lighting of the workspace and workplace and very bright
shine in the field of vision leads to the appearance of visual tiredness, which makes
itself visible as painful irritation of the eyes, double visual images, headache,
reduced possibility of accommodation, decrease in visual sharpness, sensitivity to
contrasts and speed of perception.

As a result of visual fatigue, there is a decrease in productivity, quality of work, an
increase in the number of work errors, the number of work accidents and visual
problems in general.

Proper lighting of the workrooms and the workplace itself means accomplishing or
gaining with effort the strength, distribution and type of lighting that allows work
tasks to be completed comfortably and successfully. In the technological sewing
processes according to the Rulebook on protection at work for workplaces [12] and
the standard HRN EN 12464-1 2012 - Light and Lighting - Lighting of workplaces —
Part 1: Indoor workplaces [21], lighting at the workplace should be between 750 up
to 1000 Ix, with a visual comfort (sense of satisfaction) that contributes to
productivity, the possibility of performing work tasks over a long period of time and
safety.

In the clothing industry, production facilities are illuminated with general or central
lighting, and additional lighting fixtures are often installed in workplaces due to the
performance of precise work (sewing). If garments are sewn from lighter fabrics, the
lighting should be at least 500 1x, for darker fabrics 1000 Ix [14].

4. METHODS FOR WORKLOAD ANALYSIS

Ergonomic research has identified the importance of identifying and preventing
unfavourable working postures, movements and workloads of workers when
performing work tasks. Therefore, methods to study and analyse body posture and
movements at work have been developed to reduce the load on workers when
performing work tasks [10, 22-24].

There are various workload analyses, which can be divided into [25]:

a) Methods for analysing workload using a questionnaire filled in by the
worker (NIOSH (The National Institute for Occupational Safety and Health
Method) method.

b) Methods for analysing the work process by observation and by means of
questionnaires (OADM method) (Evaluative Analysis of the Workplace),
PLIBEL method (A4 Method Assigned for Identification of Ergonomics
Hazards) and DMQ (The Dutch Musculoskeletal Questionnaire).
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¢) Methods for workload analysis through the analysis of working postures
and movements OWAS (Ovaco Working Posture Analysis System),
MODAPTS (Modular Arrangement of Predetermined Time Standards),
RULA (Rapid Upper Limb Assessment), REBA (Rapid Entire Body
Assessment), QEC (Quick Exposure Check).

d) Methods for workload analysis using computer systems for work process
simulation (SAMMIE, RAMSIS, 3DSSPP/AutoCAD, APOLIN, CAAA,
COMBIMAN, ERGOSpace, JACK, SAFEWORK, ANYBODY, eM-
Workplace, ERGOPIlan).

The NIOSH (The National Institute for Occupational Safety and Health Method)
method uses a questionnaire consisting of a body map divided by body segments
(Fig. 4) in order to specify a certain discomfort or occurrence of pain as a result of
an unfavourable working posture. The worker is assigned the task of assessing
individual body parts, after which the severity of the individual condition is
determined based on duration, frequency and intensity.

LEFT RIGHT
RIGHT LEFT
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Figure 4: Illustration of the questionnaire according to NIOSH [22]

The PLIBEL (A4 Method Assigned for Identification of Ergonomics Hazards) method
consists of a questionnaire that is divided into the upper part of the body (shoulder,
neck, back), arms, legs, hips, knees and lumbar spine. The procedure consists of
interviewing the worker, and when the load on a certain part of the body is observed,
questions from the questionnaire are answered in more detail, while data on the
duration of the load, environment and organizational factors are recorded.

The DMQ (The Dutch Musculoskeletal Questionnaire) method consists of 225
questions covering gender, age, working hours, workload, body posture, work
organization and lifestyle outside working hours. After completing the
questionnaire, the answers are evaluated in terms of static and dynamic load,
repetitive work, ergonomic working conditions, vibrations and body stress due to
load transfer.

The OWAS method (Ovaco Working Analysing System) is based on determining the
position of the back (spine), arms and legs. The combination of the basic postures of
the individual parts of the body determines the types of working postures when
performing a particular work activity. According to J. Sus$nik [26], the OWAS
method contains four spinal positions (lumbar and dorsal), four upper arm positions,
three hand positions, seven leg positions, two body movement positions, five head
tilt positions and three mass transfer positions (Fig. 5). Individual body parts studied
are defined by a graphic symbol, a label and a detailed description of that body part.
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Figure 5: Overview table for scoring body postures according to the OWAS method
[26]

The REBA method (Rapid Entire Body Assessment) uses a matrix of 144
different body postures to identify unfavourable working postures during the work
process, which are added up after observation and the necessary interventions at the
workplace are determined with regard to the workload.

The QEC (Quick Exposure Check) method includes examining the worker's
movements and posture while performing the work task and having the worker fill
out part of the questionnaire. On the basis of the obtained results, scoring is
performed by body segment (back, shoulders, arms, neck, hands) and a score of the
total load is obtained, i.e. the level of risk (low, moderate, high, very high), which
forms the basis of assessing the need to redesign the workplace and methods of
work.

The MODAPTS (Modular Arrangement of Predetermined Time Standards)
method is used to analyse the movements and workloads of the worker when
completing a specific work job with the aim of simplifying the work and designing a
good working method in production systems where repetitive work is present during
the performance of a work operation and enables the identification and prevention of
possible ergonomic risk factors at the workplace [27]. When analysing the body
posture according to the MODAPTS method, the work task is divided into
movements according to the movement classes of the MODAPTS matrix, within
which the so-called MOD value is determined in terms of frequency and type of
movement. This allows watching or making a statement of awkward movements,
which is important information for the design of appropriate working methods.
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Figure 6: Illustration of the basic movements according to the MODAPTS method

The RULA (Rapid Upper Limb Assessment) method is used to determine the degree
of worker exposure to unfavorable working postures that can lead to
musculoskeletal disorders. The RULA method is used to watch and assess the
biomechanical positions of the whole body, i.e. the arms (upper arm, forearm, hand,
Fig. 7), neck, trunk and legs, the repeatability of the work of the arms and body, and
the load on the body during mass transfer. The analysis of workplaces using the
RULA method provides data on body parts that are extremely loaded when
performing a technological operation. Taking into account the score obtained (1-7+),
the level of workload and the need to redesign the workplace to reduce workers'
fatigue and workload is determined.
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+1 +2 +3 +3 +1/ additional positions

Hand load:
g Y- - without load (load less than 20 N [0]

£ e ' - low load (20 N — 100 N [+1]
§ = - static load (20-100 N)/ repetitive intervals (20-100 N)/
g intermittent load (>100 N[+2]
g - static load (100 N)/repetitive intervals (100 N)/high load (> 100
= +1 +2 NT+3])

Arm muscle work:
- arm position is mostly static (duration longer than 1 min) [+1]
- arm work is repetitive [+1]

Figure 7: Illustration of the working arm positions according to the RULA method
[10]

The computer system ERGOPlan, Delta company, is used for work analysis and
ergonomic design of workplaces in the garment industry and enables virtual
simulation of the continuous flow of the entire production process with the help of
modules for workplace design, ergonomic analysis of the workplace, elaboration of
the structure of execution of technological operations, analysis of execution time and
cost analysis [28].

5. RESULTS OF THE METHODS USED TO ANALYSE WORKLOAD IN
GARMENT PRODUCTION PROCESSES

As part of the research on work methods, an analysis of the workload of workers
at three different workplaces in a real production process is presented using the
OWAS, RULA and REBA methods.

For the analysis of workload during the technological operation of sewing the
side seam of the trousers, the OWAS method was used, collecting 825 notes on
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individual postures per body parts. For the investigated technological operation of
sewing, the duration of the shift with the prescribed rest period was 450 minutes.

Based on the notes, the percentage and duration of the individual working
postures in the effective daily working time were calculated and compared with the
overview table for the assessment of body posture. Figure 8 shows the permissible
percentage of representation of a particular working posture within the effective
daily working hours and the results obtained by analysing the worker load while
performing a technological operation. The results obtained using the OWAS method

are shown in Table 1.

':|:| -

=]
=

40

percentage (%)

b

31 33

21 2

body postures

m actual percentage
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4.2 &1

n

1

2.

Figure 8 Histogram of the measurements according to the OWAS method at the

workplace when sewing the side seam of the trousers

Table 1: Unfavourable working postures and their amount of time according to the

OWAS method
. Reached angle or Effective time Effective time
Joint system o e ° .
position [%l] [min]
forward flexion of the > 150 351 158.0
spine (1.2.)
forward flexion of the 5
head (5.2.) >30 84.1 378.9
upper arm (2.2.) away from the body 97.6 439.2
hands and fingers (3.1.) fine work 93.6 421.2
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changing the front

and back postures 100.0 450.0

sitting (4.1.)

According to the OWAS technique results (Tab. 1), the head is in a forward-flexion
posture with an angle greater than 30° for 84.1% of working hours, while the spine
is in a forward-flexion posture with an angle greater than 15° for 35.1% of working
hours (158 min) (378.9 min). A higher load is placed on the worker due to the
defined position of the head and spine, which results in an uncomfortable working
posture and increases the stress on the cervical and lumbar regions of the spine. The
worker spends 97.6% of time (439.2 minutes) at the sewing machine with upper
arms turned away from body (posture 2.2), which puts a load on elbows and
shoulders. For fine and precise movements of taking, grasping, and guiding the
workpiece (position 3.1), fingers are used 93.6% of the time at work (421.2 min).
The need for a redesign of the current workplace is demonstrated by unfavourable
working postures (1.2; 2.2; 3.1; 4.1 and 5.2) and their significantly increased
proportion of time during the work process (Table 1).

The analysis of the worker's workload for the technological operation of sewing
sleeves on a T-shirt using technological suboperations was carried out using the
RULA method and the results are shown in Table 2. Table 2 gives an overview of
the working postures, the curvature angles of the back and neck of the spine, the
necessary head and eye rotation as well as the movement angles of the upper and
lower arm for the right and left hand.

Table 2: Angles of curvature of the back (T) and cervical spine (C), required head
and eye rotation (E), angles of movement of the upper arm (F) and forearm (W)

Angles of Angles of upper Angles of forearm
curvature of the | arm movements [°] o
back (T), the (F) movements [°] (W)
Tebchnolotgical Wotrking neck (C),
suboperation posture rotation of the Right Left Right Left
head and eye arm arm arm arm
(E)
taking the T-| o 17/33/32 30 45 100 110
shirt
taking the sleeve | medium 11/42/34 10 20 3 >0
putting together | forward 22/36/33 30 45 9% 20
positioning forward 24/35/32 35 45 9 %
machine-hand forward 25/41/31 10 30 90 90
sewing
machine cutting ; 16/39/28 20 25 90 100
off the thread medium
T, C to the rest,
laying off backward | E head rotations 10 20 80 85
50°
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The technological operation of sewing in sleeves is carried out in a short period of
time, with certain sub-operations and movements being repeated regularly during
working hours, resulting in a certain physical load on the worker.

When performing the technological operation of sewing in sleeves, the worker
changes working postures depending on the demands and required precision of the
individual technological suboperation. Taking the T-shirt and taking the sleeve is
performed in the medium posture, while putting together, positioning and machine-
hand sewing is performed in the forward posture that requires additional precision of
work. The technological suboperation of the machine cutting of the thread is
performed in the medium posture, while the laying off the workpiece in the
backward posture (up to the backrest) with a rotation of the head up to 50°. The
technological suboperation of sewing machine thread cutting is performed in the
medium posture, while the laying off the workpiece is carried out in the backward
posture (up to the backrest) with a rotation of the head up to 50°. The angle of
curvature of the back part of the spine in technological subperations ranges from 11°
to 25°. The angle of curvature of the neck part of the spine is between 33° and 42°,
depending on the technological sub-operation. The angles of the upper arm and
forearm of the right and left arm depend on the required set of movements when
performing a particular technological suboperation. When working at the sewing
machine, the worker works with the upper arms turned away from the body, which
causes considerable load on the arms. In addition, due to the repetitive execution and
precise work of technological suboperations, putting together, positioning and
machine-hand sewing impose a considerable load on the hand and fingers.

The analysis of workers' workload for the technological operation of sewing in
sleeves on a children's T-shirt using the RULA method for seven characteristic
working postures, which also include work according to technological sub-
operation, is presented in Table 3.

Table 3: Presentation of the scores achieved according to technological

suboperations
Technological . . . Machine Machine .
suboperation Takm'g Taking Putting Positioning -hand thread Laying
a T-shirt sleeves together . R off
/load sewing cutting
. h/t*/i“;t) D|L|D]|L D L D L D| L |D L D | L
right/le
Arm 6 6 4 4 5 5 5 5 5 6 5 5 4
Body 5 6 5 5 5 4
Total 6 6 6 6 5 5 5
1A
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The results obtained by the RULA method indicate that the workload of the worker
in terms of technological suboperations is considerable, and the technological
suboperation of taking a shirt, taking sleeves, putting together and positioning
received a score of 6, while the technological suboperation of machine-hand sewing,
machine thread cutting and laying off received a score of 5. In accordance with
Table 3, the technological operation of sewing in sleeves requires additional and
more detailed investigation of the workload of workers and the need to redesign the
workplace in the near future.

The analysis of the worker's workload for the technological operation of sewing the
back seam of the sleeve lining according to technological suboperations is presented
in Table 4. In Table 4 an overview of the working postures, the angles of curvature
of the back and neck of the spine, and the angles of movements of the upper arm and
forearm for the right and left is presented.

Table 4: Presentation of the curvature angles of the back (T) and neck (C) part of
the spine, the required rotation of the head and eye (E) and the angles of the upper
arm (F) and forearm (W)

Angles of the left Angles of the right

Angles of curvature [°] arm [°] arm [°]

Technological | Working Rotation | Upper Upper
suboperation POSture | pack | Neck | of head arm Fore\{]irm arm Fore\{]irm
M| © |adeye | ® | W | @ [ W
(E)

taking sleeves | medium 10 9 20 45 105 45 107
putting forward |39 | 39 0 40 90 22 95
together
positioning forward 36 32 0 44 95 22 110
machine hand | forward 38 35 0 45 90 25 108
sewing
aligning medium | 5 8 0 20 102 20 102
during sewing
machine-hand | forward 38 35 0 45 90 25 108
sewing
machine forward 38 35 0 45 90 45 90
thread cutting
laying off the | backward 10 10 45 10 9 55 40
sleeves

Based on the defined postures and movements of the worker's body and hands, the
workload during the performance of the technological operation was determined
using the ErgoFellow computer system module of the REBA method.

Table 5 presents the scores of the worker's workload and the level of risk according
technological suboperations for the entire technological operation of sewing the
back seam of the sleeve lining according to the REBA method.
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Table 5: Presentation of the scores of worker's workload and risk level according to
the REBA method for the technological operation of sewing the back seam of the
sleeve lining

Technological Score Levels of )
suboperation i risk Interpretation
Leftarm | Right arm
taking the sleeves . Medium risk, further
6 7 medium investigation, change
soon
putting together _ Medu}m r.1sk, further
7 7 medium investigation, change
soon
positioning 7 8 high High risk, investigate and
implement change
sewing 7 ] high High risk, investigate and
implement change
aligning during the . Medium risk, further
break of sewing 5 5 medium investigation, change
soon
sewing 7 8 high High risk, investigate and
implement change
cutting off the thread _ Medium risk, further
7 7 medium investigation, change
soon
laying off 7 8 high High risk, investigate and
implement change

In the technological suboperation of taking the sleeves and aligning the seam, there
is a medium risk (score 7) and changes to the workplace in the form of redesigning
the workplace are required. In the technological suboperation of putting together and
cutting off the thread, there is also a medium risk (score 7), and a redesign of the
workplace is necessary. In the technological suboperations of positioning and
sewing, which are performed with less favourable angles of the body and arms in the
forward leaning posture, there is a high risk (score 8), and a redesign of the
workplace is required. In the technological suboperation of laying off, which is
performed in the backward leaning posture with rotation of the trunk and head, the
level of risk is high (score 8), and it is necessary to redesign the workplace.

6. CONCLUSION

The technological process of garment production is a complex work system that
requires workers to have good motor skills, such as high mobility and coordination
of body, arm and leg movements. The high dynamics of movements during

18
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technological operations in very short time intervals leads to physical and mental
fatigue. Fatigue is a consequence of static and dynamic loading of the worker's
muscular system, unfavorable working postures and the required degree of visual
concentration. Previous ergonomic studies of workload in real production processes
show that workers impose considerable loads on their bodies when performing
technological operations.

In order to reduce the workload of workers in the work system, the working
environment must be adapted to the capabilities of the human body so that a given
work task can be performed successfully and the impairment of workers' health and
the incidence of occupational diseases decrease. Therefore, it is necessary to
harmonise the dimensions of the work environmental system with the physical
dimensions of the workers, i.e. to redesign or design the workplace accordingly.

Through the proper redesign or design of workplaces and working methods,
better work performance, higher productivity, an ergonomically favourable working
posture, lower workload and fatigue of workers, as well as a shorter time for
carrying out the technological operation can be achieved.
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Abstract

Hearing loss caused by noise is one of the 10 most common occupational diseases in the
European Union. Hearing loss or hearing loss caused by noise is one of the diseases listed in
the European list of occupational diseases. Data collected by EUROSTAT within the scope of
the 'European Statistics on Occupational Disease’s show that in Europe (EU15), around 14
300 cases of noise-related hearing loss were detected in 2005, which corresponds to 9.5 cases
per 100 000 workers. It should be noted that approximately 98% of the identified cases are
men and 73% work in the manufacturing, extractive, and construction industries.

In 2006, occupational noise Portuguese legislation was revised, to establish
responsibilities for the general principles of prevention, namely the obligations and
obligations of employers and workers.

Keywords: Occupational noise, Portuguese legislation, working conditions

1. INTRODUCTION

Hearing loss caused by noise is one of the 10 most common occupational
diseases in the European Union. Hearing loss or hearing loss caused by noise is one
of the diseases listed in the European list of occupational diseases. Data collected by
EUROSTAT within the scope of the 'European Statistics on Occupational Disease’s
show that in Europe (EU15), around 14 300 cases of noise-related hearing loss were
detected in 2005, which corresponds to 9.5 cases per 100 000 workers. It should be
noted that approximately 98% of the identified cases are men and 73% work in the
manufacturing, extractive, and construction industries. The European Working
Conditions Survey, carried out in 2005 by the Dublin Foundation, indicates that
around 20% of European workers are exposed, for at least half of their working
time, to noise levels so high that they need to scream to be heard. by your colleagues
(1]

In 2006, occupational noise Portuguese legislation was revised, to establish
responsibilities for the general principles of prevention, namely the obligations and
obligations of employers and workers. These principles must be applied mutatis
mutandis, namely regarding risk assessment, measures to prevent or reduce worker’s
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exposure to noise, health surveillance, staff information, training and, finally,
consultation and participation of workers in this process. The new legislation,
Decreto-lei 182/2006, allows covering, among others, the following items:

. risk identification and assessment

. provisions to prevent or reduce noise exposure

. individual protection equipment

. health surveillance

. information, training, consultation, and participation of workers
. exposure limits

. control measures program

. delimit areas, sign them and control access

. occupational noise measurements

. preparation of individual report

This will improve working conditions and company productivity.

2. LEGISLATIVE EVOLUTION

Legislation related to worker’s protection against noise exposure is closely
linked to the legislation on the work conditions in general. Thus, the first reference
appears in Portaria n® 53/71, of 3rd February, that approves the General Regulation
of Safety and Hygiene in the industrial establishments, later modified by Portaria n°
702/80, of 22nd September. Noise exposure, like others physical agents, is also
referred in the Decreto Regulamentar n°347/93, of 1st October and Portaria n°
987/93, of 6th October, both related to the minimum requirements of health and
safety at work. Although the importance of the previous mentioned legislation, noise
exposure appears for the first time, as central element, in Decreto Regulamentar
251/87, of 24th June, known as General Regulation on Noise. This legislation,
although with widened objectives, constitutes the first step in legislation concerning
noise exposure. In 1989 some disposals of the General Regulation on the Noise are
modified, through the Decreto-Lei n° 292/89, of 2nd September. Even if these
legislations mentioned occupational noise exposure, all detailed specifications are
endorsed to specific legislation, as is the case of occupational noise exposure.
Important landmark in what concerns to occupational noise exposure is the
European Directive n0.86/188/CEE, of 12th May, which establishes the general
framework of worker’s protection against noise exposure during work, transposed
for internal law by Decreto-Lei no. 72/92, and regulated by Decreto Regulamentar
9/92, both of 28th April. In 2000 was published the Decreto-Lei 292/2000, of 14th
November, which approves the general regulation on noise, or as it is now called,
Legal Regimen on Noise Pollution. This last one, like its predecessor, is not related
to any aspects of occupational noise exposure, which are addressed to specific
legislation [2].
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European directive 2003/10/EC of the European Parliament and of the Council
of 6 February adopted new minimum health and safety requirements regarding the
exposure of workers to the risks arising from noise. It must be considered that noise
levels are not equally harmful in different frequency bands, and that individual
susceptibilities can lead to very different effects on different people in a group
subjected to the same exposure. Chemicals in the workplace can be ototoxic, with
negative effects on the organs of hearing, and can be an increased risk when
combined with noise exposure. This synergy is particularly noticeable when noise is
associated with some organic solvents used in the plastics and printing industries, as
well as in the production of paints and varnishes. On the other hand, the exposure of
pregnant workers to high noise levels can have consequences for the fetus.
Experiments lead to the conclusion that prolonged exposure of the fetus to intense
sound during pregnancy can have repercussions on the child's future hearing ability.
Deafness resulting from exposure to high sound levels in the workplace is one of the
best-known occupational diseases and currently accounts for about one-third of all
occupational diseases. The elimination or reduction of excessive noise is a very
important legal obligation for employers and employees, because the safer and
healthier the work environment, the less likely it is to cause work-related accidents,
high absenteeism, and decreased work performance. Risk assessment, taking
measures to prevent or control risks, worker information, training and participation,
regular monitoring of risks and control measures, and appropriate health surveillance
are all fundamental importance in preventing risks to workers' health. These factors
are addressed in the new decree-law and in specific legislation concerning safety and
health at work.

Decreto-lei 182/2006, of 6™ of September, establishes the exposure limit value
and the upper and lower exposure action values and determines a set of measures to
be applied whenever these values are reached or exceeded. In certain work
situations, the full and correct use of individual hearing protectors may cause greater
risks to health or safety, so the directive allows member states, after consultation
with the social partners, to derogate from the application of these measures. The
present Decreto-lei contemplates such derogations for these situations. For
workplaces where daily noise exposure varies greatly from one day to the next, the
weekly noise exposure level will be used to assess exposure, provided it does not
exceed the exposure limit value. The opinions issued by organizations representing
workers and employers, as well as specialists and other organizations, were duly
considered, and some provisions of the draft decree-law were altered. As such, it is
now possible for noise measurements to be carried out not only by accredited bodies
but also by occupational hygiene and safety technicians who hold a valid
professional aptitude certificate and have specific training in methods and
instruments for measuring noise at work. The designations of the relevant physical
quantities are updated, in accordance with those defined in the ISO 1999:1990
standard, namely the levels of daily personal exposure of a worker to noise during
work and the weekly average of the daily exposure values. The application of
exposure limit values and action values is clarified. The regulation of the methods
for calculating the attenuation of hearing protectors is improved. Other methods may
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be used in determining daily personal exposure to noise, provided they comply with
the applicable standardization.

3. DECRETO-LEI 182/2006

The following are some points of the Portuguese law on occupational noise.

3.1. NOISE EVALUATION

This law defines that it is not permitted, under any circumstances, the daily or
weekly personal exposure of workers to noise levels equal to or exceeding 87 dB(A)
or peak values equal to or exceeding 140 dB(C), these values being defined as the
Exposure Limit Values (ELV) to noise, in whose determination the attenuation of
hearing protectors is now considered. This consideration means that if it were
possible to measure noise levels inside the ear canal, using a suitable hearing
protector, the worker's exposure should never be equal to or greater than the
equivalent continuous sound level (LEX,8h) of 87 dB(A) or peak values (LCpeak)
equal to or greater than 140 dB(C). Relatively to the repealed legislation, where the
daily ELV was 90 dB(A), this parameter is reduced by 3 dB(A), which considering
that noise is quantified according to a logarithmic scale, means a 50% reduction in
the sound pressure level [3].

In addition to a considerably lower ELV, Decreto-lei 182/2006, substituted what
was previously known as the action level (AN) with two distinct levels, now called
lower action values and higher action values, respectively.

Three levels of intervention:

Lower action values: LEX,8h = 80 dB(A) and LCpico = 135 dB(C);
Higher action values: LEX,8h = 85 dB(A) and LCpico = 137 dB(C);
Exposure limit values: LEX,8h = 87 dB(A) and LCpeak = 140 dB(C)

3.2. EMPLOYER'S OBLIGATIONS

1. Risk assessment: In activities likely to present a risk of exposure to noise, the
employer must assess and, if necessary, measure the levels of noise to which
workers are exposed. The following principles must be taken into consideration in
this assessment [3]:

a) assess the level, nature and duration of noise exposure of workers, also
considering exposure to noise of impulsive characteristics;

b) The evaluation shall be done in accordance with the lower, upper action
values and the exposure limit values defined by the regulations;
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c) The evaluation must have particular attention to the possibility of workers
with special sensitivity to the occupational risks to which they are exposed;

d) The risk evaluation must consider the possibility of interaction between noise,
other vibrations and ototoxic substances eventually present in the workplace;

e) Consider the interferences that noise can cause in the proper perception of
warning, alarm and alert signals necessary for the reduction of accident risks;

f) Take into account the information made available by equipment
manufacturers, particularly with regard to occupational risks associated with its
operation

g) Ensure that the replacement work equipment is in accordance with the general
principles of noise emission reduction;

(h) take into account the possibility of workers' exposure to noise extending
beyond the maximum duration of a normal work period

i) Use, the information resulting from the medical surveillance of the health of
workers exposed to labor noise, respecting the restrictions defined by specific
legislation

j) Guarantee the availability of hearing protection equipment with attenuation
characteristics that are adequate to the characteristics of the noise in question.

The risk evaluation must be carried out with a minimum periodicity of one year,
whenever the upper action levels (LEX,8h = 85 dB(A) e LCpico = 137 dB(C)) are
reached or exceeded. It should also be updated whenever significant changes are
introduced to production processes, namely the installation of new equipment,
changes in layout or the creation of new jobs. The measurement of noise levels,
besides being carried out by accredited entities, can also be performed by
occupational hygiene and safety technicians, with a valid professional aptitude
certificate and specific training in instrumentation and measurement methodologies
and assessment of occupational noise exposure.

2. Reduction of exposure: In accordance with the general principles of risk
prevention, the employer must use all means available to manage to eliminate at
source or reduce to the minimum possible the risks associated with noise in the
workplace, following the following main guidelines [3]:

a) Seek to adopt alternative working methods that allow the times of exposure of
workers to noise to be reduced;

b) Choose work equipment that is well designed, ergonomic, and produces the
least possible noise;

¢) to design, arrange and organize workplaces and workstations in an appropriate
manner

d) provide information and training to workers, with the objective of ensuring the
correct and safe use of work equipment and reducing their exposure to noise to a
minimum,;

e) Use the implementation of technical noise reduction measures, such as the
encapsulation of noisy sources, installation of absorbing panels and damping
equipment to avoid noise transmission to structures
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f) Develop, implement and ensure the correct scheduling of maintenance
activities for the work sites and all equipment associated with them;

g) Adopt work organization measures in order to decrease the duration of noise
exposure;

h) Adjust the working hours and respective rest periods, considering them as a
possible way of reducing the exposure of workers to noise.

3. Individual protection: In all situations in which it is not possible to reduce
exposure to noise through the measures referred to above, the employer must ensure
the availability of individual hearing protection equipment, whenever one of the
lower action values is exceeded, and ensure its effective use, whenever the noise
exposure level reaches or exceeds the higher action values.

3.3. INFORMATION, CONSULTATION AND TRAINING FOR
WORKERS

In addition to the general responsibilities for worker information and
consultation, the employer must ensure information, consultation and training for
workers exposed to noise levels at or above the lower action values, considering [3]:

a) the risks to the health and safety of workers exposed to noise in the workplace;

b) the measures already implemented or to be implemented with the aim of
eliminating or reducing exposure to occupational noise;

¢) The lower, upper action values and the exposure limit values;

d) the results of noise measurements and assessments and their significance in
terms of potential risk to the health and safety of workers;

e) The proper technique for placing and using individual protection equipment;

f) How and the importance of early detection of signs of work-related hearing
trauma;

g) The need for medical surveillance and its periodicity according to each
worker's level of exposure to noise at the workplace;

h) Methodologies and safe work practices with the potential to minimize
exposure to noise and its consequent effects.

3.4. WORKER’S HEALTH SURVEILLANCE

In addition to the general obligations concerning health at work, the employer
must ensure proper medical surveillance of workers exposed to noise, in order to
detect early possible hearing loss and take measures to preserve their hearing
capacity. Therefore, the employer must ensure the medical and audiometric
surveillance of the workers' hearing function with the following frequency [3]:
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Annually (or less if the physician deems it necessary) for workers who have been
exposed to noise levels above the upper action values (LEX,8h = 85 dB(A) and
LCpico = 137 dB(C)).

Every two years (or less if the doctor thinks so) for workers who have been
exposed to noise levels above the lower action values (LEX,8h = 80 dB(A) and
LCpeak = 135 dB(C)).
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Abstract:  Construction is one of the most risk activities in terms of hazards at work.
Construction workers on mobile construction sites are exposed to a lot of number on harms
and dangers that cause serious injuries. In this paper some statistical indicators concerning
non-fatal and fatal accidents at work in the Republic of North Macedonia from 2016 to 2021
in construction sector were presented. The performed statistical analysis shows that the
number of non-fatal and fatal accidents at work in Republic of North Macedonia in 2021 was
increased in comparison with 2016. Nevertheless, in the Republic North of Macedonia the
value of incidence rate for fatal accidents at work in construction sector in 2021 is much
lower compared to the average value in EU-27members.

Keywords: construction sector, non-fatal accidents, fatal accidents

1. INTRODUCTION

Construction is one of the most risk activities in terms of accidents at work.
Construction workers are exposed to a number of accidents at work, especially
serious and fatal injuries. Despite the existence of law of safety at work,
accidents at work in this activity are increasing every year. Increasing the
quality of safety at work and health of employees in construction sector, and in
the workplace in general, should be the primary goal of every employer. Given
the difficult working conditions, as well as the hazards and harmfulness at faced
by construction workers, relevant activities should be taken by project holders,
contractors, supervisors and all parties involved, for successful completion of
project [2]. The process of building and constructing facilities includes activities
on temporary and mobile construction sites that include the flow of materials,
workers as well as machinery and mechanical equipment. The workers on
construction site work in difficult and dynamic conditions. A complete
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classification of the hazards and harmfulness of a mobile construction site is
given by Hughes and Ferrett, [1]:

= hazards when working at height,

= hazards during excavation,

* hazards during demolition,

= hazards due to the movement of vehicles (internal transport),
= hazards when using equipment on a construction site,

= dangers of electricity,

= fire hazards,

= chemical and biological harmfulness, and

= physical and mental health hazards.

In this paper some statistical indicators for non-fatal and fatal accidents at work
in construction sector in the Republic of North Macedonia from 2016 to 2021
were presented.

2. STATISTICAL INDICATORS

In this paper two main types of statistical indicators on accidents at work in
construction activity are used: number of non-fatal and fatal accidents at work
and incidence rate. The databases on relevant institutions in the Republic of
North Macedonia for the values of the number of accidents at work (non-fatal or
fatal) were used. For the calculation of the values of the incidence rate the
methodology of the European Statistics on Accidents at Work (ESAW) was
used [9].

3. RESULTS AND DISCUSSIONS

In the Republic of North Macedonia there are several organizations and
institutions that collect statistical data on accidents at work. These include State
statistical office, the Labour inspectorate, Institute for public health, the
Macedonian Occupational Safety and Health Association, Organization of the
employers of Republic of Macedonia and the Trade unions. The data on the
number of accidents at work in the Republic of North Macedonia is not
confidential for the reason that different relevant institutions published various
statistical data [2].

In this paper, the statistical indicators related to the number of non-fatal and fatal
accidents at work in construction sector in the period 20162021 are based on
the data of the Macedonian Occupational Safety and Health Association [3-8].
The reason for that is what in the statistical reports of the other relevant
institutions that register accidents at work no distinction is made between the
number of non-fatal and fatal accidents at the workplace. In construction sector




8" International Professional and Scientific Conference

OCCUPATIONAL SAFETY AND HEALTH

in 2021 there were 30 non-fatal accidents that resulted in at least four calendar
days of absence from work and 9 fatal accidents at works (Table 1). In the total
number of non-fatal accidents at work in the Republic of North Macedonia
between 2015 and 2020, there was increase for 18 accidents i.e. equivalent to
enlargement of 60 % (Figure 1). During on 2021, there were 3 fatal accidents at
work fewer when compared with 2015 i.e. equivalent to increase of 33.3%
(Figure 2).

From Table 1 it is evident that the smallest number of non-fatal accidents at
work was recorded in 2016, while the smallest number of fatal accidents at work
was recorded in 2020.

Table 1: Total number of non-fatal and fatal accidents at work in construction
sector,
Republic North Macedonia, 2016-2021 (persons)

Construction (F) 2016 2017 2018 2019 2020 2021

Non-fatal accidents 12 25 31 36 31 30

Fatal accidents 6 6 8 6 5 9

Source: Macedonian Occupational Safety and Health Association
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Figure 1: Non-fatal accidents at work 2016-2021
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Figure 2: Fatal accidents at work 2016-2021

In EU-27 Member States in 2019 (371800) non-fatal accidents at work were
recorded. The highest number of non-fatal accidents at work in construction
sector was recorded in Germany (116854), followed by France with (75349),
and Spain with (70843). On the other hand in Bulgaria (185), Latvia (198) and
Malta (284), were recorded the lowest number of non-fatal accidents at work
[10]. In construction of buildings the total number of non-fatal accidents at work
in 2019 was (104360). The highest number of non-fatal accidents at work in
construction of buildings was recorded in Germany (32876), followed by Spain
with (28690), and Portugal with (10607). The lowest number of non-fatal
accidents at work in construction of buildings was recorded in Latvia (79),
Bulgaria (87), and Malta (114), [10].

In EU-27 Member States in 2019 (755) fatal accidents at work were
recorded. The highest number of fatal accidents at work in construction sector
was recorded in France (160), followed by Spain with (100), and Italy with (92).
On the other hand in Denmark and Luxembourg (2), Cyprus, Malta and
Netherlands (3) were recorded the lowest number of fatal accidents at work [10].
In construction of buildings the total number of fatal accidents at work in 2019
was (269). The highest number of fatal accidents at work in construction of
buildings was recorded in Spain (43), followed by Romania with (33), and Italy
with (32). The lowest number of fatal accidents at work in construction of
buildings was recorded in Denmark and Slovenia (0), and Luxembourg,
Netherlands and Norway (1) [10].In Table 2 the incidence rates for non-fatal and
fatal accidents at work in period from 2016 to 2021 in construction sector are
given [3-8].

Table 2: Incidence rates for non-fatal and fatal accidents at work in construction
sector in
construction sector, Republic North Macedonia, 2016-2021
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Construction (F) 2016 2017 2018 2019 2020 2021

Non-fatal accidents 1.66 3.35 4.08 4.51 3.90 3.77

Fatal accidents 0.83 0.81 1.05 0.75 0.63 1.13

Source: Macedonian Occupational Safety and Health Association

In the period between 2016 and 2020, there is increase in the incidence rate for
non-fatal and fatal accidents at work. From Table 2 evident is that the smallest
incidence rate for non-fatal accidents at work in construction sector in Republic
of North Macedonia was recorded in 2016, while for fatal was recorded in 2019.
The incidence rate of fatal accidents at work in 2020 in the Republic of North
Macedonia was 1.13 deaths cases from accidents at work per 100000 persons
employed. In Figures 3 and 4 the incidence rates for non-fatal and fatal accidents
at work in construction sector in EU-27 Member States and North Macedonia
are shown. The range for incidence rates in construction sector among the EU-
27 Member States was lowest in Bulgaria (137.54) per 100000, while the
highest incidence rate was recorded in Switzerland, at (8480.08) non-fatal
accidents per 100000 persons employed. The range for incidence rates in
construction sector for fatal accidents at work the EU-27 Member States was
lowest in Netherlands (1.02) per 100000 persons employed, while the highest
incidence rate was recorded in Malta, at (17.47) fatal accidents per 100000
persons employed.

Non-fatal accidents at work, 2019
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Figure 3: Non-fatal accidents at work in construction sector, 2019 (incidence
rates per 100000 persons employed) Source: Eurostat, Last update 20.01.2022

Fatalaccidents at work, 2019
18 (standardised incidence rates per 100 000 persons employed)

16
14
12

10

8

%]

[=]
s
a
a
g

Romania

Malta

Netherlands
Iceland

Norway

Switzerland

Poland
United Kingdom

Belgium
Bulgaria
Czechia
Denmark
Germany
Estonia
Ireland
Greece
Spain
France
Croatia
Hungary
Austria
Portugal
Slovenia
Slovakia
Finland
Sweden

Lithuan
Luxembour

European Union- 27

Figure 4: Fatal accidents at work in construction sector, 2019 (incidence rates
per 100000 persons employed) Source: Eurostat, Last update 20.01.2022

In construction of buildings in 2019 EU-27 Member States lowest value of
incidence rate for non-fatal accidents was recorded in Bulgaria (125.03), while
highest value was recorded in Switzerland (8220.45). The lowest incidence rate
for fatal accidents at work in construction of buildings was recorded in Denmark
and Slovenia (0), while highest value was recorded Malta (36.5) [10]. In
comparison with the values of incidence rates of EU-27 Member States, the
Republic of North Macedonia can be classified in the country with incidence
rates for fatal accidents at work less than 10.

4. CONCLUSION

In this paper some statistical indicators for non-fatal and fatal accidents at work
in the Republic of North Macedonia from 2016 to 2021 in construction sector
were presented. From the statistical indicators for the number of non-fatal and
fatal accidents at work in the Republic of North Macedonia, may be concluded
that there is considerable increasing of number of accidents at work in
construction sector in relation to 2016. Therefore, it is necessary to build and
maintain a national preventive culture and introduce a systemic approach to

North Macedonia
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managing occupational safety and health at work, as an important prerequisite
for reducing the number of accidents at work in the construction sector.
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Objective: One of the most significant characteristics of an administrative worker's tasks is
sitting and working at a computer. When sitting and working at a computer, workers endure
stato-dynamic efforts. Stato-dynamic efforts in the workplace of an administrative worker can
cause the occurrence and progression of musculoskeletal disorders, or diseases of the
locomotor system. The stato-dynamic efforts of administrative workers should be observed
quantitatively and qualitatively. Current practice shows that, when talking about prevention of
musculoskeletal disorders in work processes, emphasis is placed on the quantity of work. High
workload certainly does not have a positive effect on the health of the locomotor system, but it
is also wrong to assume workload is the sole and main culprit for all musculoskeletal disorders.
In order to truly claim that administrative workers have some form of musculoskeletal disorders
due to the high quantity of sitting and working, it is first necessary to determine whether the
worker performs movements and postures in the right way, i.e., whether the quality factors are
met. If the worker does not perform these postures and movements in the right way, then the
quantity of work cannot be treated as the sole and/or main culprit. Occupational kinesiology
looks at the prevention of musculoskeletal disorders primarily through improvement of
performance quality of postures and movements during work through educating workers about
proper postural movement habits in the workplace. Incorrect postural movement habits are one
of the factors that strongly influence the occurrence and progression of musculoskeletal
disorders of administrative workers. In the previous sentence, the key word is "habit."” Incorrect
postural movement habits lead to the appearance of structural and functional changes in
anatomical structures, which in combination with the natural aging process, genetic
predispositions and other psychosocial factors result in the gradual appearance of
degenerative changes in the musculoskeletal system.

Precisely with the aim of preventing the occurrence and progression of musculoskeletal
disorders of administrative workers, the Ministry of Labor, Pension System, Family and Social
Policy - Directorate for Labor and Occupational Safety, within the project "Development of e-
learning, management and monitoring of occupational safety”, co-financed by the European
Social Fund, carried out educational and preventive activities aimed at preventing
musculoskeletal disorders. The outcomes of these activities are as follows:

e Implementation of research and preparation of a study entitled Occupational
kinesiology: Relationship between posture and movement habits and prevalence of
musculoskeletal disorders of administrative workers

o Development of a manual for administrative workers on proper postural movement
habits and exercise entitled Occupational kinesiology: Proper postural movement habits
and exercises with the aim of maintaining health of the musculoskeletal system of
administrative workers
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The aim of this research in the field of occupational kinesiology is to determine the prevalence
and localization of musculoskeletal disorder symptoms and postural movement habits in the
workplace among administrative workers in Croatia. The problem of this research is to
determine the possible connection between postural movement habits and the prevalence of
musculoskeletal disorder symptoms of administrative workers employed in Croatia. Based on
the results of the research, the manual "OCCUPATIONAL KINESIOLOGY - Correct posture
and movement habits and exercises with the aim of keeping the health of the musculoskeletal
system of administrative workers" proposed targeted recommendations for proper movement
and work, as well as active rest with a program of relief exercises specifically tailored to
administrative workers and exercising in the office. Through these two project outcomes,
occupational kinesiology contributes to the protection of health of the musculoskeletal systems
of administrative workers.

This paper will give a brief overview and summary of:

Study: Occupational kinesiology: Relationship between posture and movement habits and
prevalence of musculoskeletal disorders of administrative workers

Manual: Correct posture and movement habits and exercises with the aim of keeping the health
of the musculoskeletal system of administrative workers

Keywords: occupational kinesiology, postural and movement habits, musculoskeletal disorder,
exercise.

1. INTRODUCTION

Nowadays, not only do we have less and less time for ourselves, but we have almost
no time for it at all. We move less and less, and we sit more and more. We sit at work
while on the computer, we sit in the car, we sit in the evening on a couch or an
armchair. Neck tension is increasing, our backs hurt. We have the feeling that we have
fallen into a vicious circle from which there is no way out. Our bodies cry out for
change. We have to change something, but we don't know what. The media informs
us that we need to buy specifically their cream, girdle, electrostimulator, exercise
device, sleep mattress etc. However, all of the above only alleviate the symptoms and
do not solve the cause of pain and neck and back issues. We hope the doctor will
recommend an instant solution through miracle pills, but in reality these do not exist.

The representation of musculoskeletal disorders in EU countries is on the rise and
presents a significant health and financial problem [1]. It is similar in the United States,
where the annual financial loss is around $ 45-54 billion [2] (Institute of Medicine,
2001). One of the more significant characteristics of the work tasks of administrative
workers is the work at the computer. When working at a computer, workers endure
certain statodynamic efforts. Statodynamic efforts to work with a computer, and
according to the Ordinance on Statodynamic, Physiological and Other Efforts [3],
which has been in force in Croatia since the end of June 2021, include static efforts
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due to prolonged sitting and dynamic efforts due to repetitive movements. The term
"efforts" refers to the biomechanical stress endured by the anatomical structures of the
body of the worker. This stress refers to kinetic (force), kinematic (movement),
oscillator (vibration) and thermal (temperature) energy sources [2]. The EU-OSHA
report [4] states that biomechanical stress is an important factor in the onset of
musculoskeletal disorders.

In order to really prevent the occurrence or progression of existing painful conditions
of the musculoskeletal system in general, and thus back, neck and shoulder pain, it is
necessary to listen to recommendations from medicine, occupational safety,
ergonomics, but also from the field of occupational kinesiology. We are the ones that
have the greatest impact on the health of our spine, joints, muscles, etc., and two
important factors are key:

e body postures during daily work tasks,

e targeted exercise.

The postural and movement habits of an administrative worker can be correct or
incorrect. Correct postural and movement habits refer to physiological postures and
functional movements that directly affect the prevention of musculoskeletal disorders
in the form of pain syndromes and overexertion syndromes caused by stato-dynamic
efforts in the workplace. Incorrect postural and movement habits refer to non-
physiological postures and non-functional movements that directly affect the onset
and progression of musculoskeletal disorders in the form of pain syndromes and
overexertion syndromes caused by stato-dynamic exertion in the workplace.

Correct postures while performing daily work tasks in the office are a prerequisite for
a healthy spine. This project in the area of occupational kinesiology talks about the
philosophy called 23:1, which refers to the fact that 1 hour of proper physical activity
a day is extremely important, but it is not enough if the other 23 hours we work at the
computer, stand, sit, get up, walk, lift different loads, sleep, etc. - incorrectly! Exercise
is extremely important, but the effects of even the best exercise programs are quickly
lost if we do not adhere to the basics of proper posture on a daily basis.

The best combination for the health of our spine and other musculoskeletal systems is
daily application of proper posture and targeted exercise. The targeted exercises
presented in this manual are specially adapted for administrative workers and aimed
at providing the prerequisites for proper posture, and thus the prevention of pain in
the neck, back, shoulders, hips, etc. We notice that one does not go without the other.

It is completely wrong to put an emphasis on the quantity of work when talking about
prevention of musculoskeletal disorders caused by stato-dynamic efforts in the
workplace. The quantity and quality of stato-dynamic efforts have at least equally
strong influence on the occurrence and progression, but also on the prevention of
musculoskeletal disorders.

According to the Occupational Safety and Health Act [5], every worker must be
trained to work in a safe manner. Accordingly, the administrative worker should also
be trained to work safely, from the point of view of the quality of postural movement
habits in the workplace, all in order to prevent damage to anatomical structures over
time. Sitting down, sitting, getting up, rotating the body, bending, leaning, bending
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and rotating, raising the arms above head level, etc. are nothing but basic motor skills
that can only be learned through exercise, demonstration, repetition, etc.

Those motor skills are seemingly simple and harmless, but they are not:

e Incorrect long-term sitting can cause back pain and long-term sick leaves of
administrative workers

e Incorrect movement when taking documents from the bottom drawer can result
in sharp pain, as a result of cumulative low back trauma

e Incorrect head rotations can cause pain in the cervical spine

e Improper position and incorrect movements in the cervical spine while working
on the keyboard and monitor can cause dizziness, headaches, painful syndromes
in the neck and upper back

e Incorrect hand position when working with a mouse can cause forearm and
hand strain syndrome, etc.

There are two main goals of this project in the area of occupational kinesiology. The
first goal is to show the most common incorrect and correct ways of body posture
when moving and working in the office, as well as raising awareness of the importance
of their daily use. The second goal is to present the exercises that are in the function
of providing the prerequisites for proper sitting and movement in the office, and thus
maintaining and improving the health of bones, joints and muscles of administrative
workers.

Numerous scientific studies have shown that a large number of administrative workers
have issues with musculoskeletal disorders. Previous research has not determined the
postural movement habits of administrative workers in Croatia, as well as the possible
connection between the symptoms of musculoskeletal disorders and postural
movement habits. The aim of this research in the field of occupational kinesiology is
to determine the prevalence of musculoskeletal disorder symptoms and postural
movement habits in the workplace among administrative workers in Croatia. The
problem of this research is to determine the possible connection between postural
movement habits and the prevalence of symptoms of musculoskeletal disorders of
administrative workers employed in Croatia.

2. METHODS

2.1. Sample of subjects

The sample of respondents consists of administrative workers who are employed and
work in Croatia. The link to the online survey questionnaire created via the digital
Google platform was sent to the official e-mail addresses of respondents employed in
public administration bodies, employees in the banking system and some other
companies. The research was conducted in the period from 10th to 19th of November,
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2021. The text of the research invitation contained: a request to complete the
questionnaire, an explanation of the research and questionnaire, the purpose of the
research, and an estimate of its duration (10 minutes). A total of 1,620 respondents
responded to the questionnaire. After the exclusion of unfit respondents, 1,307
respondents entered data processing.

2.2. Sample of variables

The sample of variables consisted of a group of 62 questions with sub-questions that
determined the general information about the respondents and the prevalence of
musculoskeletal disorder symptoms and postural movement habits of administrative
workers. By activating the link and/or scanning the QR code below, the original
questionnaire can be obtained.

Link and QR code for the
original questionnaire.

https.//forms.gle/dnezael fda
19dy6b9

Standardised Nordic questionnaire for the analysis of musculoskeletal symptoms [6]
was used to determine the prevalence of musculoskeletal disorder symptoms by self-
assessment. The Nordic questionnaire consists of two parts. The first part of the
questionnaire is general and provides information on the prevalence of
musculoskeletal disorder symptoms (dull pain, pain, discomfort) in nine anatomical
regions of the body (Figure 1) in the last 12 months and the last 7 days. The second
part of the questionnaire is specific and provides more detailed frequency information
on the prevalence and consequences of musculoskeletal disorders of low back, neck,
and shoulders.

2.3. Data analysis

The results were processed by the software package STATISTICA 14.0.0.15.
Descriptive statistics methods were used to determine the prevalence of
musculoskeletal disorder symptoms and postural movement habits in administrative
workers. The connection between postural movement habits and the presence of
musculoskeletal disorder symptoms was determined using a series of logistic
regression analyzes (logistic regression). To determine the statistical significance of
differences between subjects who have and who do not have symptoms of
musculoskeletal disorders in certain parts of the body in relation to the correctness of
postural movement habits, a chi-square test was applied with a descriptive display of
frequencies of certain groups.
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3. RESULTS AND DISCUSSION

3.1. Prevalence of musculoskeletal disorder symptoms

After the exclusion of unfit respondents, 1307 respondents entered the data processing,
out of which 68.17% (N 891) were women and 31.82% (N 416) were men. The
average age of the respondents was 41.95 years. The average body weight of the
subjects was about 73 kg The average body height of the subjects was 172.66 cm. The
results of the research showed that administrative workers in Croatia, in the 12 months
preceding the questionnaire, have shown most symptoms in the low back (71.53%)
and neck (69.93%). They have slightly fewer symptoms in the shoulder area (59.83%)
and upper back (56.85%). These are followed by wrists/hands (33.66%), then knees
(33.13%) and hip/thighs (26.70%). In the previous 12 months, respondents had the
fewest symptoms of musculoskeletal disorders in the ankles / feet (18.97%) and
elbows (13.47%).

Low back problems experienced by administrative workers in Croatia in the last 12
months (71.53%) show a tendency of slightly higher representation compared to some
other studies: 47% [7], 43% [8], 36.6% [9], 40.4% [10], 46.0%, 44.2% and 33.6%
[11]. However, some studies have also shown greater representation: 72.4%, [12], 75%
[13]. The results of the presentation of symptoms of musculoskeletal disorders in the
area of the neck (69.93%) in administrative workers in Croatia in the last 12 months
also show a tendency of slightly higher representation compared to some other studies:
38.6% [14] (14 Kumar et al., 2015), 45% [15], 47% [16] , 48% [17], 51% [7], 55%
[18], 51% [19], 64% [20]. Likewise, the results of this study show slightly lower
values compared to a study that showed greater representation: 76% [21]. It can be
noted that neck problems in administrative workers are even greater than in the other
studies. The representation of symptoms of musculoskeletal disorders in other studies
in the shoulder area ranges from 15.2% [10], 17.2% [22], 42% [23], 45% [8], 47% [7]
to 48% [24]. Based on the above, it can be noted that the symptoms of musculoskeletal
disorders and problems in the area of the neck, lower back and shoulders represent
major public health problems.

3.2. Postural-movement habits and mechanisms of injury

Through 10 questions on postural movement habits, it was found that administrative
workers in Croatia largely apply irregular postural movement habits, i.e. mechanisms
of injury, and on average each of the presented mechanisms of injury is used daily by
about 64% of respondents. Additionally, each respondent applied an average of 6.5
injury mechanisms daily.
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3.3. Relationship between the prevalence of musculoskeletal disorder
symptoms and postural movement habits

The results of logistic regression analysis showed that those respondents who apply
the presented incorrect postural movement habits, i.e., injury mechanisms, are
statistically significantly more likely to get symptoms of musculoskeletal disorders in
the neck, shoulders, upper back, low back, wrists/arms, hips/thighs and/or knees in
relation to those subjects who do not apply the stated mechanisms of injury.

The average probability ratio of each of the 10 injury mechanisms on the occurrence
of musculoskeletal disorders in any part of the body is 3.15. Based on the
abovementioned results, it can be assumed that incorrect mechanics of movement and
work in administrative workers on average increase the risk of musculoskeletal
disorder symptoms by more than 3 times.

Non-physiological postures and non-functional movements of administrative workers
presented through 10 questions represent the mechanisms of injury most often
cumulatively. These are mechanisms of cumulative trauma that depend on both
quantity and quality of work. The human body functions as a kinetic chain. Like the
domino effect, the position of one part of the body inevitably affects the position of
another part of the body. When solving any problem, it is always necessary to find the
cause. When it comes to incorrect body posture of administrative workers, it is
necessary to start from the center and move towards the periphery and from a sitting
position. This specifically means that when studying the most common incorrect
postural habits of administrative workers one should start from the hip joint position
while sitting. In ergonomics, it is usually said that when sitting, it is necessary to keep
a 90° angle between the thighs and the torso. Occupational kinesiology approaches
this problem in more detail and observes not only the angle of the femur and spine,
but also the relationship between the pelvis, sacral bone and lumbar, thoracic and
cervical spine, and then other distal parts of the body. With proper posture, the most
important thing is that the pelvis, sacral bone and lumbar spine are in a neutral position.
If the pelvis is tilted, both the sacral bone and the entire spine are tilted. What is
unacceptable is that the pelvis is tilted backwards and the sacral bone and spine are
tilted forward. This leads to lumbosacral and lumbar instability development. The
ligaments of the lumbosacral part become loose, and there is increased friction and
wear of the articular cartilage.

34. Theoretical fundamentals of correct and incorrect postural movement
habits

Musculoskeletal and cardiovascular system. The segment of human health that
primarily depends on movement is divided into health of the cardiovascular and
musculoskeletal systems. The quantity of movement is important for the health of the
cardiovascular and respiratory system, and the quality of movement is primarily
responsible for the health of the musculoskeletal and musculo-tendon systems.
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Quality and quantity of movement. The quality of movement is a prerequisite for
increasing the quantity of movement, and thus the prevention of cardiovascular
system disorders.

Cause of mechanical damage to the spine. Postures and body movements that we
repeat countless times every day in the office can be correct and incorrect. Proper
postures and movements have the function of maintaining and improving our health,
and continuous application of incorrect postures and movements leads to overexertion,
and consequently to mechanical damage to our bones, joints, muscles, ligaments,
tendons, and our nervous system. Incorrect movement mechanisms impair the health
of anatomical structures.

Correct and incorrect movements and postures. The main characteristics of office
work are repetitive movements without the use of force and forced positions in the
form of prolonged sitting. Prolonged sitting certainly does not help improve one's
conditioning or physical fitness, but it is also completely wrong to say that our backs
hurt because we sit. It would be more accurate to say that our neck and back hurt
because we sit incorrectly. In addition to sitting, there are a number of irregular
postures and movements that we should avoid. In this guide you will also find
information on the basics of proper sitting, bending over, handling light loads, walking,
walking in heels, turning around, working at the keyboard, body posture while using
a mobile phone, etc.

Importance of correct postures and movements. The importance of correct
postures and movements increases in proportion to the time spent in a position, the
amplitude of the movement, the number of repetitions, speed of movement, weight of
the load, previous injuries and age.

Time spent in a position. The longer the time spent in an incorrect position, such as
with bent back, the more likely we are to feel back pain. It is not just the fact that such
sitting will stretch the back muscles and we will feel muscle tension that evening, but
the fact that we will only feel the real consequences in the long run.

The amplitude of movements/postures. The amplitude of incorrect body posture
plays a major role in the occurrence and progression of mechanical damage and the
occurrence of back pain. Imagine sitting with your back slightly bent and yourself
with your back strongly bent. We conclude that the greater the amplitude of incorrect
movement, the greater the probability of pain, current and long-term, in the back and
neck.

Number of repetitions. The number of repetitions does not refer to just one action,
for example, lifting a piece of paper from the floor in an incorrect way, i.e., with a
bent back. The importance of the number of repetitions refers to the fact that many
daily tasks we do in an incorrect way. For example, we sit incorrectly and get up with
our backs bent, we bend our back when washing our hands, while sitting and typing,
etc. When you add up all the back bending we did in one day, then that is no longer a
negligible number. If we add up the monthly number of back bending, then the figure
is worrying. If we add up the annual or ten-year number of bends, then it becomes
clear to us that we have back problems due to the accumulated small mechanical
damages.
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Speed of movement. The higher the speed of raising and lowering the torso in an
incorrect way, i.e. with a bent back, the greater the risk of instantaneous pain.
However, this momentary pain is not the result of a single incorrect movement of back
bending but is the result of previously accumulated mechanical damage (cumulative
trauma). That one incorrect movement, like lifting a piece of paper off the floor, is
just a drop in the bucket.

Weight of the load. Imagine pulling a heavy suitcase out of the back of a car after a
business trip. If we pull out and lower this suitcase in an incorrect way, i.e. with our
backs bent, then the higher the weight of the suitcase, the higher the probability of
injury.

Previous injuries. Imagine a person who is completely healthy and a person who has
had lower back surgery. If both people with their backs bent, i.e. incorrectly, pull out
and lift a heavy suitcase from the back of the car in such an incorrect wayj, it is logical
to conclude that a person who underwent spine surgery is much more likely to feel
pain and get injured.

Age. Imagine an eight-year-old child and an eighty-year-old person. Imagine that both
people want to lift a piece of paper off the floor and that they both lift it with their
backs bent, i.e. incorrectly. Which person do you think is more likely to feel back pain?
Of course, an eighty-year-old person. The reason for this is simple. An older person
has long felt and had the consequences of physiological aging, unlike a child who has
a completely healthy and young spine. Also, no matter how old we are at this point,
now is the right time for us to stop the progression of mechanical damage and pain in
the back, neck, shoulders, etc. and allow our joints to recover, thus ensuring more
active and healthy aging.

3.5. Practical examples of most common mechanisms of cumulative trauma
and mechanisms for keeping the health of the musculoskeletal system of
administrative workers

Below is a link and QR code number 1 for a shared reproduction of all 30 educational
video clips of most common mechanisms of cumulative trauma and mechanisms for
keeping the health of the musculoskeletal system of administrative workers.

Link and QR code number 1. Link and QR for a shared
reproduction of all 30 educational video clips of most common
mechanisms of cumulative trauma and mechanisms for keeping the

health of the musculoskeletal system of administrative workers.
https://youtu.be/OKF6HACSGSY

In the original manual, each cumulative trauma mechanism has both a separate link
and a QR code for individual video playback.
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3.6. Exercises for correct postures

Years of life. With age, there is a decrease in bone density, muscle mass, collagen
content in muscles and tendons, weakening of balance, weakening of intermuscular
coordination, etc. All this is part of physiological aging, i.e. the natural aging process.
However, did you know that proper daily movement and appropriate physical activity
can delay and slow down the natural aging process of the body?!

Physical activities. And did you know that proper physical activity doesn’t
necessarily have to be a classic exercise? Did you know that going to the countryside,
picking apples, cleaning the apartment, putting laundry in the dryer, washing dishes,
ironing, vacuuming, painting the walls, dressing and carrying a small child, etc. are
also exercises? Our backs don’t hurt primarily because we sit, our backs hurt because
we sit incorrectly.

The function of this exercise program. This exercise program is primarily aimed at
providing the prerequisites for maintaining and improving the health of the
musculoskeletal and musculo-tendon system through stability and mobility exercises.
The exercise program is not in the function of achieving a greater amount of muscle
mass, nor is it in the function of reducing the amount of adipose tissue. This exercise
program is in the function of making movement a pleasure again, not an
inconvenience as it is now.

Proper posture and exercise. Proper sitting, upright sitting, proper position of the
cervical spine and shoulders, etc. presents an effort for us. The main reason for this is
an imbalance in ligament and muscle tension, i.e. an imbalance of mobility rather than
muscle strength. We are all mobile when we need to bend our backs forward, and we
are not mobile when we need to straighten up. We are all mobile when the shoulders
need to make an internal rotation, but we are not mobile when we need to straighten
the shoulders and keep them that way. It is this imbalance in mobility. This is exactly
what this exercise program is for. This exercise program is aimed at achieving optimal
balance in mobility and providing other prerequisites for proper posture.

This exercise program affects stability and its components. The balance of
administrative workers is especially endangered, so this exercise program specifically
emphasizes it. It increases the mobility, i.e., mobility in specific joint systems, those
that are critical for administrative workers and which are crucial for achieving and
maintaining proper postures and movements. It also has the effect of stimulating
circulation, which is slowed down by prolonged sitting. It works to create synovial
fluid that "lubricates" the joints. This program activates the exchange of water and
nutrients in the "nucleus pulposus" which directly affects the health of the
intervertebral disc, and thus the preservation of the intervertebral space, which is
necessary to prevent mechanical damage to the spine and its components.

This exercise program is specific because it primarily focuses on the quality and not
the quantity of exercises.
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The most important movement
of this program is the hip hinge
(link and QR code number 2).

=] ‘[m] Link and OR code number 2. Link

L and OR code for reproduction of
Hip hinge is an essential human the educational video clip ,, Hip
movement, movement of hinge*

movements, the Holy Grail of a https://voutu.be/vKocTynMfac
healthy spine. It is a movement

that, when learned, preserves the health of the spine. It is a movement that prevents

overexertion and mechanical damage to the spine.

It is a movement we need to use every time we tilt the torso. It is a movement that
allows the torso to be lowered and tilted with a straight back, and the axis of rotation
is in the hip joints. Best of all, with this movement we activate the buttock muscles
every time we lean this way. Hip hinge is a movement used in many exercises. In the
exercise "deadlift", the hip hinge is the main movement. If a person were to learn from
this whole manual and apply only one single movement technique every day, then it
should be the hip hinge. If all people instead of tilting the torso with a bent back bent
the torso in a hip hinge way, i.e. this movement, it is likely that the number and
intensity of musculoskeletal problems in the low back, but also in other parts of the
body, would be significantly lower.

This exercise program is called "Exercises for proper posture" because it is its most
important function and ultimate goal. The recommendation for exercising is that we
should get up, walk, and do a few exercises every time we feel the need to move, when
we feel that we are "stiff". It is recommended that these exercise packages be done in
the office, but if you do not have the conditions to exercise in the workplace, you can
also exercise at home. Additionally, not all exercises necessarily have to be performed
at once, but partially, when you feel the need for movement and physical activity
during the workday. This program consists of two sets of different exercises. Both
sets of exercises consist of 10 dynamic exercises and 10 static exercises. The first set
of exercises is basic and the second is advanced. In the beginning, a basic set of
exercises should be done, and after a while, you should move on to advanced ones.
The number of repetitions at the beginning should be 10, and later it can be up to 20.
At the beginning, one series is necessary, and later up to 3 series in one day. Below
you can find a link and QR code number 3 and 4 for a shared reproduction of all
exercises from the basic and advanced programme.

Link and QR code number 3. Link and QR Link and QR code number 4. Link and OR

code for a shared reproduction of all 20 code for a shared reproduction of all 20
exercises from the basic programme. exercises from the advanced programme.
https.//youtu.be/F2eRX9gO0sBM https://voutu.be/KmGu4143LPo
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Regardless of these recommendations, everyone should exercise in accordance with
their current physical abilities and state of fitness. If you have additional questions,
seek the advice of a kinesiologist.

4. CONCLUSION

The natural aging process combined with improper mechanics of movement are
factors that strongly influence the onset and progression of musculoskeletal disorders
of administrative workers. Correct postural movement habits have a positive effect on
the prevention of overexertion syndrome, degenerative changes, and painful
conditions, reducing the likelihood of recurrence of old painful conditions, and in
general on maintaining and improving physical health. The things we do every day
have the biggest impact on our health. Correct movement patterns and proper daily
movements should become our lifestyle, a new form of exercise, the primary form of
fitness.

Incorrect postural movement habits are nothing but mechanisms of cumulative trauma.
The results of the research indicate the need to introduce systematic education of
current and future administrative workers on proper and safe ways of working. In
order to effectively act on the primary and secondary prevention of musculoskeletal
disorder symptoms caused or associated with stato-dynamic loads in the workplace,
it is necessary to primarily avoid the mechanisms of cumulative trauma through the
application of physiological postures and functional movements. Contents of the
manual “Occupational kinesiology - Correct posture and movement habits and
exercises with the aim of keeping the health of the musculoskeletal system of
administrative workers” is based on the results of study “Occupational kinesiology:
relationship between posture and movement habits and prevalence of musculoskeletal
disorder of administrative workers” and is the basic literature for education of
administrative workers, students, kinesiologists, occupational safety experts,
ergonomists, occupational medicine specialists, doctors and all other experts involved
in the occupational health system of administrative workers, on proper and safe
postural and movement habits in the workplace. Since prevention is the most cost-
effective measure for the prevention of musculoskeletal disorder, it is proposed to
introduce lectures and exams in basic principles of occupational kinesiology not only
for vocational but also for all other high schools. Additionally, it is proposed to
introduce lectures and exams in occupational kinesiology at colleges. For more
information see the original research [25], and original manual [26].

12
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Abstract: The main objective and purpose of risk assessment is to determine the level of
danger, harmfulness and effort in terms of appearance of occupational injury, occupational
diseases, diseases related to work and disturbances in the labour process which could cause
harmful consequences for the safety and health of workers. Although employers are obliged to
make a risk assessment and inform workers about the risks assessed, this obligation is avoided.
1t is therefore necessary to make employers aware that risk assessment is their legal obligation
and that it is the fundamental document of the occupational safety system.

Keywords: Risk assessment 1, health protection 2.

1. INTRODUCTION

The employer shall ensure that the employee is provided with risk assessments
for the workplace and tasks to be performed in that workplace. On the basis of risk
assessment the employer shall be obliged to apply occupational health and safety
rules, preventive measures, organize and implement work and production procedures
as well as undertake other actions to prevent and reduce the exposure of employees to
the identified risks in order to avoid or to reduce to the lowest possible level the
likelihood of injuries, occupational diseases or diseases in relation to work with the
purpose of providing a better level of occupational health and safety at all stages of
the organization of work. They also must define and determine who will perform
occupational safety activities in the company. It can be himself or his authorized
officer, employed occupational safety expert or occupational safety expert employed
by an authorized company for performing occupational safety tasks, which depends
on special regulations.

When conducting inspectional supervision with employers, it has been
established that one of the most frequent deficiencies is that employers do not have a
prepared risk assessment or does not correspond to the actual situation or does not
contain all the items prescribed in the Ordinance on risk assessment. The aim of this
paper is to inform employers about the obligation to make risk assessment and point
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to them the importance of completeness of this most important document in the
occupational safety system.

The main objective of risk assessment, besides determining the level of danger,
harmfulness and effort, is to plan measures to remedy defects and improve
occupational safety systems, and the purpose is to completely avoid the possibility of
accident/illness or to minimise them. Additional advantages of risk assessment
include:

e  developing awareness of possible dangers, dangers and efforts;

identifying persons at increased risk of injury or disease;
defining a list of compulsory personal protective equipment;
defining the period of testing of working equipment and means of work;
assessing the effectiveness of existing measures in terms of risk reduction
and in terms of economic and other factors;
e  creation of a basis for the preparation of a quality training programme for

work in a safe manner;

reducing employers' economic losses;
o fulfilment of legal obligations of employers.

Data

Collection

Figure 1 : Pathogram for methodological risk assessment

The risk assessment shall be carried out with the active participation of the
workers carrying out the work and taking into account their views. Workplace is not
a term defined by law, but is often used in practice (in the case of job systematization,
employment contracts, internal regulations of employers, collective agreements, etc.).
As regards the preparation of risk assessments, the workplace is a set of tasks carried
out at certain places of employment.
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2. RISK ASSESSMENT

The risk assessment must be based on the situation encountered with regard to the
application of (basic and specific) occupational safety rules with the employer and
shall represent a document subject to audits in accordance with changes in the
technological process. During the preparation of the evaluation, a number of
questions, conditions and methods and contents of the preparation are asked, and clear
and unambiguous answers have to be given. Through risk assessment, all relevant
elements are analysed, such as the type of work performed and their nature, work
means used during work, working environment, workplace arrangement, organisation
of work process etc.

Risk assessment shall be made in accordance with the risk assessment matrix
according to the general criteria and in accordance with the special Regulation. It is
created by an occupational safety expert employed by an employer or occupational
safety expert of level II who is employed in an authorised company for performing
the tasks of preparing risk assessment. In the risk assessment, along with occupational
safety experts, participation of workers working with employers is obligatory. The
occupational safety expert must document and prove the participation of the worker
by including, in support of the risk assessment, a form with personal data of the
worker, which the worker is obliged to sign personally.

Interactive Internet tools (OiRA) related to work in certain professions or activities
may also be used to assess and document the risk assessment, when these tools are
placed on use through the website of the ministry responsible for work.

The risk assessment shall contain information on the place of work, the analysis and
assessment of the data collected, the plan of removal measures, or the reduction of the
level of risk, damage and effort, and documentation. It is very important that workers
realise that no job is absolutely safe and accordingly they must continuously be aware
of the possible risks, and it is extremely important that they adapt their behaviour to
possible dangers, harmfulness and efforts during their performance.

Information on the place of work shall include data on:

e cmployer: name of the company, head office, OIB, activity of employer, start
of work of the company, name and surname of the person representing the
company and data on the number of workers broken down by sex and other
characteristics;
organisation of work and schedule of working hours;
the method of conducting occupational safety tasks;
occupational safety experts;
employer's powers to implement occupational safety and training;
the Workers' Council;
commissioners and coordinators of workers for occupational safety and their
trainings;
workers qualified to provide first aid;
selected specialist in occupational medicine;
the Committee for Safety at work;
organising evacuation and rescue and conducting exercises;




8" International Professional and Scientific Conference

OCCUPATIONAL SAFETY AND HEALTH

e  participants in the preparation of the risk assessment;

e the qualifications of workers for work in a safe manner;

implementation of health checks for workers working in work with special
working conditions;

a description of the workspace;

a description of the work process;

place of work;

e analysis of injuries at work.

The first step of the analysis is to check the application of basic occupational safety
rules. If the protection of workers it cannot fully ensure the application of basic
occupational safety measures, the application of special occupational safety rules is
approached.The analysis and evaluation of the collected data shall be carried out for
all work carried out by the workers with the employer and shall include:

e identification of hazards, harmfulness and effort;

e assessment of danger, harmfulness and effort;

e identification of measures to eliminate or reduce hazards, harmful or effort.
Identification of hazards, harmfulness and effort is carried out with the participation
of workers, and it is necessary to bear in mind that in addition to technical equipment
and working process a major role in the injury is played by the human factor, so
special attention should be paid to psychosocial risks. The assessment of hazards,
harmfulness and efforts is carried out by an occupational safety expert in collaboration
with a doctor specialising in occupational medicine. It is therefore important that the
occupational safety expert be appropriately trained and knows the work process. The
acceptability of risks depends on the technological development of the company, the
state of safety and safety at work, the application of national and international
regulations and standards, the professional qualifications of workers and other factors
important for the safety and protection of workers' health. Risks cannot be avoided,
therefore it is necessary to carefully assess whether the risk is acceptable. If the risk
is acceptable, appropriate safeguards and preventive or corrective measures should be
established taking into account the general principles of prevention.

The new Ordinance on the safety at work of workers exposed to statodynamic,
psychophysiological and other work efforts brought novelties related to the
preparation of a risk assessment for the safety and health of workers during manual
handling of cargoes and related to methods for assessing the burden of workers during
manual handling of cargoes and during repeated tasks. Calculation of worker
workload during manual handling of cargo or during repeated tasks means work
performed by a worker.

Hand handling of cargo has two components: weight of cargo and time needed to
carry cargo. The bigger the burden, the slower the task can be done. Likewise, the
smaller the weight of cargo, the greater the number of repetitions of the work
operation can be. Hand handling of cargo means any of the following activities carried
out by one or more workers: lifting, holding, lowering, pushing, withdrawing,
carrying or moving cargo. Repetition of a task is defined by the frequency of
movement and number of performance of work operations (tasks), that is, it answers
the question of how often one operation is repeated per minute, and how long it is
performed during a work shift. Tasks with a high frequency of repetition can be
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identified as recurring tasks, which means that the duration of one cycle of a single
operation is less than 30 seconds. Movements are quite short in duration, constantly
or frequently repeated and are usually always the same. In working processes they
mostly include hand movements. Limit values shall take into account the sex, the
height to which the cargo is raised and the distance of the cargo from the body.
Exceeding these values indicates an increased risk of injury and damage to the
movement system. Risk assessment is carried out by comparing the weight of goods
and values in individual zones. When handling the cargo through more than one zone,
the lower value of the cargo shall be taken into account. If the weight of the load
exceeds the limit values and/or the operation is repeated more frequently than once
every two minutes, the risk level assessment should be carried out using a special
method in accordance with the provisions of the Ordinance.
The risk level assessment shall also be carried out for each work task where manual
handling of cargo is present and should be carried out separately for “lifting — posture
— transfer” and “withdrawal — push”. The calculation of the final value and the
assessment of the overall risk level for “lifting — holding — transfer” shoud be
calculated according to the following formula: UO = (T2 + T3 + T4) x T1 where: T1-
load time; T2-weight of cargo; T3-location of the body; T4-working conditions. The
calculation of the final value and the estimate of the overall risk level for “drag-push”
should be calculated according to the following formula: UO = (T2 + T3 + T4 + T5)
x T1 (if the female invoice is multiplied by factor 1.3) where: T1-load time; T2-mass
of cargo; T3-precision in positioning and movement speed; T4-body position; T5-
working conditions.
The risk level assessment when performing recurring tasks should be carried out for
each work task where recurring tasks are present and must be carried out separately
for the right and left hand, if due to the working process, there is a difference in the
number of movements of each hand according to the following formula: UO = (T2 +
T3 + T4) x T1 where T1 is the duration of the work task; T2-value of recurring
movements; T3-value of the power required; T4-body position.
If a worker performs several actions described above, it is very important to point out
that when calculating the risk size in the risk assessment, only the total burden with
the highest number of points is taken into account.
The plan of measures for removal or reduction of the level of danger, damage and ef
fort shall contain:

e deadlines;

e the authorised persons responsible for the implementation of the measures;

e the manner of control over the implementation of the measures.
Based on established irregularities and non-compliances, the planning of measures or
procedures to reduce the estimated risks is approached, that is, to improve the state of
occupational safety and the safety and protection of workers' health. These measures
and procedures do not in practice cover only the procedures to be implemented
because they are prescribed by law or subordinate legislation (e.g. testing and
examination of working equipment and the working environment, ensuring inspection
of specialists of occupational medicine for work with special working conditions etc.).
The measures are taken with the aim of improving occupational safety status and
encompass all activities that can improve the system (e.g. provision of colotur or
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hydraulic lifting lifts; ensuring quality personal protection of equipment; restoring
work training in a safe manner, etc.). Therefore, in the plan of measures, the emphasis
should be placed on preventive activities rather than activities that have to be
undertaken because it is a legal or sub-legal obligation.

The documentation of the risk assessment shall contain personal data of the workers
involved in the preparation of the risk assessment. Other Annexes such as the
questionnaire for psychosocial risk assessment, the calculation of risks to workers'
safety and health in the handling of cargo, records on the position and examination of
work equipment and the working environment, a list of applications and omissions of
basic occupational safety rules, etc. can also be documented.

3. CONCLUSION

Risk assessment is a basic document in the occupational safety system that an
employer must draw up in order to fulfil his legal obligation, but also in order to
implement health and safety protection at work of his workers. All activities identified
in the risk assessment analysis and all measures identified should be carried out
effectively and in synergy of all stakeholders, starting from workers, through the
management of enterprises to legal and natural persons authorised to carry out the risk
assessment. In doing so, it is necessary to adhere to certain deadlines in order to act
proactively and successfully, all with the aim of improving the occupational safety
system. The risk assessment should be up to date and should correspond at any time
to the current occupational safety situation with the employer. In this sense, the
employer is expected to obligatory involvement of workers in the preparation of risk
assessment, and employees are expected to express their views regarding everything
that can influence the determination of possible hazards, harmfulness and efforts
during the performance of work, on the basis of which the type and level of risk will
be determined. If the total burden of workers handling cargo shows an increased or
higher risk to workers' health, employers are obliged to provide workers with
appropriate technical equipment and take appropriate organisational measures to
reduce the risk of damage to the movement system. Only through joint cooperation
between employers, workers and occupational safety experts can the occupational
safety system be improved and workers' health preserved. Working in a safe manner
means thinking at all times about the risks that surround us when doing business.
Occupational safety requires discipline, accountability and compliance with rules
without deviation and errors. Therefore, employers must become more responsible
and actively involved in the preparation of the risk assessment and must update it in a
timely manner.
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Abstract: The goal of the paper is to meet people about new needs for training and
requirements for employees on special working condition jobs that are not listed in
Ordinance on special working condition jobs — specifically for work on High voltage systems
on electric vehicles (batteries, powertrains, vehicles). The paper compares Croatian
requirements by law regulation and real needs for safe work (trainings, medical examination,
PPE, risk assessments, signs, instructions), based on Rimac Technology and Bugatti Rimac
experience and needs. One of the main reasons of informing people about this topic is raising
awareness about dangers of high voltage systems on electric vehicles (and their components)
and hopefully sharing knowledge and experience amongst HSE profession.
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1. INTRODUCTION

At a time when new technologies and knowledge are taking over the world
around us, whether in the engineering, production, testing or simulations world,
occupational safety is also changing its concept and meaning.

Rimac Technology and Bugatti Rimac implements different codes of practice
and norms from around the world and develops new, specific trainings and
educations for their employees focused on healthy and safe work around and with
hazardous and dangerous materials, components, and work procedures. High voltage
training is safety training divided in levels for different access to high voltage
components and work.

The goal is also to raise awareness about hazards of components of electric
vehicles so the whole system of occupational safety, fire protection and
environmental protection in Croatia could be a part of the improvement in their field
on the international level.
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2. HAZARDS OF HIGH VOLTAGE WORK

High voltage (HV) in the automotive sector, particularly in hybrid and fuel
cell technology and on electric vehicles, high voltages comprise voltages > 60V
and < 1500 V DC and 30 V and < 1000 V AC.

Most common hazards when working with high voltage systems on electric
vehicles are electrical current through human body, lightning arcs, and secondary
accidents due to electrical current.

The consequences of these hazards are leaving psychological, physical, and
chemical effects such as: muscle contraction, nerve shakes, external burns, fluid
losses, blood pressure increase, cardiac arrest, ventricular fibrillation, electricity
marks, external burns, fluid losses, internal burns, glare, electric arcs.

3. EMPLOYERS REQUIERMENTS FOR HIGH VOLTAGE WORK
3.1. Requirements for high voltage work area

High voltage work needs to be defined by risk assessment for any phase of work
with high voltage components, prepare work area and people to work safely and be
safe in the vicinity of high voltage work, which means:

e Designate area with barriers and hazard signs of prohibition, obligations,
and information

e Draft a Risk assessments for different stages of high voltage work area

e  Draft clear work procedures and instructions for work in a safe manner (for
equipment, components, chemicals, use of PPE, first aid kit, fire protection
devices)

e Inspected all equipment before start of work and make sure that is suitable
for high voltage work (orange colour)

e Maintain personal protective equipment and test it before every use
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Figure 1: High voltage work area [1]

3.2. Requirements for employees working with high voltage systems

For employees is very important to determine a role that they have in the high
voltage work/area, which are following [1]:

Employees who don’t work with high voltage or in high voltage area
Non-electrical workers
Works for electrical work in non-live state

Workers for live electrical work

Beside the role of the employee, there is a type of high voltage work [1]:

Non-electrical work comprise task on vehicle, such as mechanical work
(e.g., panel work, oil and wheel changes, brake component replacement
in the proximity of wheel hub motors, work on dampers in the
proximity of the HV lines) and electrical work on the conventional
vehicle electrical system (up to 30 V AC and 60 V DC)

Electrical work comprises tasks on or involving electrical systems or
within their hazard area, such as trialing and measurement, repair,
replacement of components, modification, extension, erection, and
testing

Live electrical work on HV systems is any work on the HV system
during which an employee’s body or items (tools, devices, equipment,
or apparatus) encounter live parts, or work during which the non-live
state is not assured
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When the roles and type of work are determined, employees are taking training
based on their needs [2],[3]:

Level 0: Awareness training

For whom: Employees and students — awareness training
Trainer: Internal trainer (Onboarding H&S training)
Topics of the level:

e HV Terms, definitions, legislation, and standards

e Safety signs and instructions

e Electrical hazards and risk

e Requirements for working in a high voltage arca

e  Permit procedures, roles, and responsibilities
Requirements for accessing the training:

¢ Rimac Technology/Bugatti Rimac employee or student
Level 1: Fundamental training — non-electrical work

For whom: non-electrical workers who carrying out all non-electrical work
which is required on a vehicle or installations containing HV systems

Trainer: External company (EVALUS GmbH)

The goal of the training: train employees to be able to work on the vehicles
safely, to understand their structure and principles of safe work, and to be familiar
with the markings of the components.

Topics of the training:
e  Operation of vehicles and associated equipment

e Performance of general tasks which do not require isolation of the HV
systems

e Performance of all mechanical tasks on the vehicle (except orange!)

e Isolation of the HV system, additional safety measure in the form of
withdrawal and plugging in of the service LV disconnect/maintenance
plug

e Appointment of the individual to be consulted in the event of
uncertainty

e Impermissible work on the vehicle

Requirements for accessing the training:
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e [8+age
e Rimac Technology/Bugatti Rimac employee or student

Level 2: Fundamental training - dead work

For whom: workers for disconnection and electrical work in the non-live state
Trainer: External company (EVALUS GmbH)

The goal of the training: to provide theoretical and practical knowledge in safe
working for employees carrying out electrical work on HV systems on the vehicle
and around the vehicle and components in the non-live state.

Topics of the training:
e Basic electrical knowledge
e Electrical hazards and first aid
e  Measures for protection against electric shock and fault arcs
e  Organization of safety and health for electric work
e Specialist and man-management responsibility
e Employee qualifications in electrical engineering
e Use of HV systems in the vehicle

e Design and function of vehicle electrical systems

Requirements for accessing the training:
e 18+age
e Electrical engineering basics
e Entry exam in electrical basics
e Experience in mechanical and electrical work

e Rimac Technology/Bugatti Rimac employee or student
Level 3: Fundamental Training — live work

For whom: workers for live electrical work on high voltage systems
Trainer: External company (EVALUS GmbH)

The goal of the training: provide theoretical and practical knowledge in safe
working for employees carrying out electrical work on n HV systems on the vehicle
and components in the live state.

Topics of the training:

e  Definition of the scope
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e Conditions for live work on HV systems: competence of the employees,
organization of the work, protective and other equipment to be used

e FElectrical instrumentation and performance of measurements in
accordance with the electrical standards

e  Circuit engineering
e Use of tools in electrical fitting work
e Laying and securing of wiring
e Creation and wiring of circuits according to circuit documentation
e Sensor technology in control engineering
e  Connection and operation of peripheral equipment
e Function testing on digital switching devices and circuits
e Fault analysis, systematic troubleshooting, use of vehicle or system
diagnostics equipment
e Elimination of faults
e Practical exercise
Requirements for accessing the training:
o [8+age

e Medical examination by Ordinance on jobs with special working
conditions (‘Official Gazette’, no.5/84), Article 3, Paragraph 10 [4]

e First aid for work with HV
e  C(Certificate from Level 2 HV training
e Experience in mechanical and electrical work

e Rimac Technology/Bugatti Rimac employee or student

4. CONCLUSION

Occupational safety and health act defines employers’ obligations such as
implementing general principals of prevention and basic, specific, and recognized
health and safety rules. For requirements such as work with high voltage on electric
vehicles and their components, there are no clear and defined steps that need to be
taken for safety of employees, so Rimac Technology and Bugatti Rimac apply
recognized rules for insuring safety of their employees — mandatory high voltage
trainings for different roles in HV work, medical examination for HV Level 3
employees, prescribing suitable personal protective equipment and setting up safe
HV work area.

Companies are using practices from around the world to learn about the best

ways to protect their employees, by connecting it with their needs and tailoring it to
make the perfect program for all Croatian companies with electrical future.
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Abstract: Risk is a multidimensional concept, i.e. a term, and as such it is often mistranslated,
and thus misunderstood and misinterpreted in practice. The paper gives an etymological
review of the concept risk. A number of academic and administrative definitions of the
concept (term) risk have been analyzed. Due to the limited size of the paper, the methodology
of definition analysis is not presented, but only the results of the analysis used as a basis for
one approach to conceptual definition of risk in the context of uncertainty of the outcome of
an event with the expected negative consequences, i.e. the conceptual definition of risk
determined by the probability and consequences of an event.

Key words: risk, probability, consequences.

1. INTRODUCTION

Risks are present in all forms of human activity. Modern aspects and scope of
development of modern society contribute to the increase in the number of
potentially dangerous events, in a narrower sense for human life and health, and in a
broader sense for the entire environment. To a greater or lesser extent, the values
and functioning of the system, society and communities are endangered. Technology
has taken a key position in the "world" of risk, in terms of decision-making,
organization, improvement and harmonization of systemic links among different
social structures, analysis of alternatives at different levels of management, and
selection of optimal technologies. Consequently, there are complex conditions for
decision-making, due to increasing uncertainty based on advances in technology,
information technology and the creation of new values in society.

Risk, as a phenomenon, contains certain elements that determine its essence: (1)
the choice of alternatives; (2) the possibility of deviating from the required purpose
for which the choice of alternative has been made; (3) the probability of achieving
the desired goal /value/result; (4) lack of confidence in achieving the set goal; and
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(5) the possibility of material, human, environmental and other losses associated
with the realization of the chosen alternative in conditions of uncertainty.[1]

The aforementioned implies the multidimensionality of the conceptual definition
and the presence of risks in modern society, but also the complexity of the processes
that seek to identify risks, i.e. to manage them. The focus in these processes lies on
the decision-makers, i.e. decision-making as a part of the planning function, but also
other process functions of management. Consequently, decision-making is the
essence and focus of all changes.

In order to better understand the multidimensionality of risk, i.e. the application
of risk management in practice, there is a need for proper understanding,
interpretation and comprehension of risk as a concept or term. The above-mentioned
has been the aim of this paper, in which a number of academic and administrative
definitions of the concept (term) risk were presented. Based on the analysis of
definitions, the basis for the conceptual definition of risk was established, which is
determined by the probability of the occurrence and the consequences of an event.

2. ETYMOLOGY OF THE CONCEPT OF RISK

The etymology of risk is based on the interpretation of risk as historical and
economic category. In the historical context, risk is inextricably linked to all stages
of social development and is focused on the possibility and level of human
knowledge of potential danger. Risks viewed as a historical category are known as
"pure risks". In economic terms, risk is the possibility of the occurrence of an event
that can have both positive and negative effect, or that can also have no effect on the
expected outcome. Risks viewed as an economic category are called "speculative
risks".

The concept risk appeared at the end of the 15th century in European languages.
The concept risk (English: risk, French: risque, Italian: rischio, Spanish: riesgo,
Portuguese: risco, German: risiko) is related to various synonyms or correlative
concepts: danger, exposure to danger, gambling, hazard, chance, randomness,
possibility, speculation, riskiness, probability, threat, endangerment, insecurity, fear.
The concept risk has often been used in maritime and trade activities. In the first
place, this concept was used in terms of insurance in economic activities.

The use of the term "risk" was primarily related to the explanations of the
following phenomena: (1) dangers that threatened ships from rocks and / or cliffs;
(2) a bold, courageous feat, that is, the completion of a business deal that was
fraught with dangers or when there was a great possibility of losing the initial
investment; (3) the loss or damage suffered; (4) conscious exposure to danger and
(5) giving up the business deal, if it would be assessed that there was no expected
profit.[2]

Very quickly, the concept risk began to be used in activities related to insurance
in economic activities, banking, but also in many other spheres of human activity.
However, in order to introduce the concept "risk" into science, and thus treat it as a
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term, it was necessary to define it more precisely, but attempts to give a single
definition in all areas of research did not lead to results, precisely due to the
multidimensionality of this concept, which quickly found its application in various
scientific fields, i.e. scientific disciplines (probability theory, economics, existential
philosophy, nuclear physics, decision theory). Consequently, depending on the
theoretical orientations and interests of researchers, the authors define risk in
different ways.

Consequently, in the literature, from the academic point of view, the concept risk
means:
the possibility of loss or injury, or exposure to such a possibility;[3]
a condition in which there is a possibility of harmful deviation from the desired
outcome;[4]
a combination, or product of the probability of the occurrence of damage and the
scope of the damage;[5]
a measure of the probability and consequences of an uncertain future event and is a
function of a series of parameters;[6]
objective uncertainty which, as a rule, happens as the occurrence of an undesirable
event;[7]
a measure of the likelihood of the occurrence of adverse consequences for life,
health and environment as a result of a certain danger;[8]
the possibility of realizing the adverse consequences of an event;[9]

(Italian: rischio, French: risque) originally: the danger that threatened the ships from
the rocks and cliffs; later: danger, exposure to danger, daring feat; a business deal or
investment connected with the potential failure; insurance; commercially: insured
goods, insured item."[10]

a measure of the probability of the occurrence of technogenic or natural phenomena
that are characterized by the occurrence, formation and effect of hazards, as well as
social, economic, environmental and other types of losses and damages;[11] and so
on.

From the administrative point of view, risk is defined as:

a combination of the probability that the disaster will occur in a certain period of
time and with certain negative consequences;[12]

"the effect of uncertainty on goals";[13]

the likelihood that the potential for injury will be realized under conditions of use
and / or exposure, as well as the possible degree of injury;[14]

"the chance that something happens that would affect the goals";[15]

a combination of the probability of the occurrence of a dangerous event or
exposure and the severity of the injury or threat to health (damage to health), which
may be caused by a dangerous event or exposure;[16] and so on.

Based on the presented definitions, risk in general can be determined as a
function of various parameters, among others:
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R = f (H, v, E, CC, R, M, P, C ...)
@
where:
H — Hazard,
V — Vulnerability;
E — Exposure;
CC — Coping Capacity;
R — Resilience;
M — Manageability;
P — Probability;
C — Consequences.

The analysis of definitions also distinguishes between two common constituents
of risk, namely: (1) unwanted loss / consequence / due to the occurrence of an
adverse / negative / event and (2) uncertainty of the occurrence of loss or
consequences. An adverse event occurs as a consequence of the initiating
mechanism-source of danger which is the essence of the critical point / trigger /,
after which it is no longer possible to influence the adverse event or its effects on the
surroundings / environment / in which the adverse event was initiated.

3. ONE APPROACH TO THE CONCEPTUAL DEFINITION OF RISK

Risk is a combination of the probability of the occurrence of an adverse event
and the consequences that an adverse event causes, i.e. the uncertainty of the
occurrence of consequences for the environment in which the adverse event was
initiated. Consequently, the risk represents the uncertainty of achieving the goals.
However, a clear distinction should be made between the concepts of risk and
uncertainty — risk is always a "chance" with an undesirable outcome, i.e. when there
is a possibility of a favorable or unfavorable event, risk is always a measure of the
probability of the occurrence and consequences of an adverse event.

Figure 1 gives a schematic representation of the possibility of determining the
risk observed through the prism of the distribution of the probability of the
occurrence of an adverse event (abscissa) and the occurrence of an adverse event
(ordinate). The positive parts of the axes of the coordinate system determine the
certainty, i.e. the knowledge of the probability and consequences, and the negative
parts the uncertainty, i.e. the ignorance of the probability and consequences of the
adverse event. The first quadrant is an ideal case, when the probability and
consequences are known, the occurrence of adverse events can be predicted, there is
no uncertainty, i.e. it is a case of "certainty", and the risk can be measured and
managed accordingly. The second quadrant illustrates the case of "subjective
uncertainty", i.e. the probability of the occurrence of an adverse event is unknown,
but the consequences are known, so the decision-maker based on pragmatic
experience, theoretical knowledge and intuition can subjectively assign risk
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preferences. This method is desirable in some situations, but the problem that arises
is how decision-makers implement their subjective inputs in the formal decision-
making process.

"subjective
uncertainty”
unknown
probability,

known

consequences

Figure 1: Determining risk using the probability of the occurrence and
consequences of events

The fourth quadrant is the case of "objective uncertainty", when the distribution
of the probability of the occurrence of an adverse event is known, but the
consequences (outcomes) of the adverse event are not known. In this case, the risk
cannot be precisely determined, but the possibility of the occurrence of an adverse
event can be determined, i.e. the factors that combine into critical points can be
determined, so based on their characteristics, the potential consequences of adverse
events can be defined. The third quadrant is the case of "uncertainty", i.e. when there
is no possibility of defining the factors that represent the initiating mechanism,
because neither the probability of the occurrence nor the consequences of an adverse
event are known. Here, the risk cannot be determined by probability and
consequences, so we try to examine other parameters that determine the risk, such as
the parameters given in the formula (1).

4. CONCLUSION

One of the characteristics of the modern age is the permanence of changes in all
spheres of human life and work. The relationship between science and the frequency
of changes is causal and reversible, because science is most often the cause of
changes in human activity, and thus the living and working conditions of people,
which determine the spheres of scientific research interests in terms of benefits of
the existing state. In modern society, the concept "risk", i.e. the term as the linguistic
definition of a concept in science, has become one of the most frequent. Depending
on the sphere of action, interests and / or research of people, in which the concept /
term risk is used, it also gets its own definitions, i.e. meanings.[17]
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In the first part of the paper, the focus was on the etymology of the concept
(term) risk, as well as a review of a certain number of definitions of risk as the basis
for conceptual definition. In the second part of the paper, a step-by-step illustration
of one approach to the conceptual definition of risk was given:

- analysis of academic and administrative definitions of risk (due to the scope,
the methodology according to which the analysis had been performed was not given,
but only conclusions),

- the conclusions from the analysis were used to prove the correlation between
the concepts of uncertainty and risk, and

- the correlation of these concepts is the basis for determining the risk using
certain parameters, among which the probability of the occurrence and the
consequences of the occurrence of a risky (harmful, negative) event particularly
stand out.

The results obtained in the paper at the level of scientific description represent
the proof of existing knowledge on defining the concept (term) risk, but also the
contribution to further understanding of risk as an interdisciplinary and
multidimensional concept (term).
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Abstract: Since Germany's introduction and implementation of the Industry 4.0 concept
in 2011, all EU countries and the rest of the world have been undergoing a massive digital
transformation. This entails not only boosting production by incorporating all current means
of production, such as modern ICT solutions and robotics, but also introducing new expert
profiles and ways of working. And, as that process became increasingly intensive, a new
phrase, Industry 5.0, emerged in 2015. This concept focuses on human potential as well as
different ways to use loT and Big Data to improve human job and talents. Its goal is to bring
people who work with robots in automated industrial situations together. It is obvious that
protecting worker safety and well-being includes not only physical health in the workplace,
but also mental health, autonomy, dignity, privacy, and inclusion. Thanks to new technologies
and Industry 5.0, we can have safer and more productive jobs thanks to connected workers.

Keywords: Industry 5.0, human-centric approach, cobots, safety at work, inclusiveness.

1. INTRODUCTION

The term and concept "Industry 4.0" (I4.0), as a new strategy for the
development of German industry, was presented at the Hannover Messe 2011 and
announced as the beginning of a new 4th Industrial Revolution (4IR). It is presented
as a means of increasing the competitiveness of the German manufacturing industry
through the increasing integration of "Cyber-Physical Systems" (CPS) into factory
processes. [1] Hundreds of years have passed between the previous three industrial
revolutions, and this one has already arrived after half a century. The first was
started in the 18th century by the energy of water and steam, which enabled a higher
degree of mechanization (construction of the first loom powered by steam in 1784).
The lower need for human labor and the dismissal of workers has caused great social
unrest, workers' revolt and the destruction of these machines. In the 19th Century,
electricity replaced steam energy, beginning the 2nd Industrial Revolution
(construction of the first mechanized slaughterhouse in Cincinnati in 1870). The 3rd
Industrial Revolution was marked by the use of electronic and information-
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communication systems, and on their basis the wide application of automation in
production processes (application of the first Programmable Logic Controller in
1970). According to some authors [3], 14.0 is not a new industrial revolution, but a
continuation of the 3rd Industrial Revolution based on intensive modern
technological development. But the fact is that this development based on modern
information and communication solutions is so powerful that it deserves the term
4IR. Furthermore, each of the industrial revolutions brought a new attitude of
employers toward workers, as well as a change in their place in society, in addition
to raising the intensity and lowering production costs. The emergence of 14.0 and the
intensive robotization of production have also had a strong impact on the status of
workers in production and society. And as this process became more intense, in
2015 a new term Industry 5.0 (I5.0) appeared. [1, 2, 3]

The aim of this paper is to analyze the characteristics of 14.0 and the shifts
brought by 5.0, their differences, connections, as well as the impact on the
status of workers from the perspective of safety at work.

2. METHODS

The applied research methodology includes the analysis of available written and
online sources. The collected information is supported by our own experiences of
accelerated digital transformation (DT) during the COVID-19 pandemic in Croatia
and the world [4].

3. CHARACTERISTICS OF INDUSTRY 4.0

As stated in the introduction, 14.0, also known as the 4IR, denotes a shift in the
way people live, work, produce, and manage business and public resources. The
path of technological adaptation to the realization of this concept is called DT. DT
relies on the accelerated development of information and communication
technology, but there are also changes in people's understanding of the necessary
changes in all segments of activity, as well as changes in curricula, which must
create new staff to support the realization and sustainability of this concept. [4, 5]
The impacts of this concept on companies are basically: localized and identified
production series that provide more knowledge about the production process;
connectivity within the organization; adaptability and ability to optimize the
production process through continuous collection of external and internal data;
competitive advantage; individualization of production according to customer
requirements and greater connection with customers. From the perspective of
workers, the impacts are: additional requirements for employees, training (IT
knowledge); greater involvement in the innovation process; a new kind of human-
machine interaction with less worker presence inside the factory; support for smart
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assisted systems; decentralized structures and governance forms; more decision-
making space. Organizational connectivity is crucial and is based on vertical and
horizontal integration. Vertical integration implies networked production systems
that approach changes in the production process through alternative strategies. The
regulatory framework for vertical integration is the "Smart Factory". Production
blocks will no longer be static and predetermined. [2] IT configuration rules will be
defined from which a specific production structure will be created. Horizontal
integration implies optimized flow of raw materials and information from different
suppliers in the global value chain to end users. Connected IT systems monitor the
needs for raw materials in all steps at the global level. Based on the information,
they can create production plans and thus forward requests to suppliers in real time
for components and raw materials for production. [2] The technological solutions
and trends on which the above functionalities of 14.0 are based, ranked in order of
importance, are: Internet of Things (IoT); big data analytics; additive technologies
(3D printing with various materials), advanced (autonomous) robotics; smart
sensors; augmented reality; cloud computing; energy storage; artificial intelligence;
nanotechnology; synthetic biology; simulation, man-machine interface; mobile
devices; cyber security; quantum computation. IoT has many different definitions,
and one of the shortest is the global network that connects smart things
(International Telecommunication Union, 2012). It is a collection or set of things
(objects or devices) that can be monitored and provide information wirelessly over
the Internet utilizing the most common monitoring or management mobile
application. In addition to communication, it includes devices, infrastructure and
applications. The offer of applications to users takes place using software platforms
(IoT platforms) that integrate things and continuously collect their data. This
necessitates the processing of massive amounts of data (Big Data), typically in real
time, as well as the consolidation and recording of data from various sources in a
unique manner. The leading new paradigm is machine-to-machine (M2M)
communication. Not just between machines in the factory, but communication
between all existing devices and systems. The industry is believed to have several
reasons for introducing networked software into machines and products in the
classic industrial division of design, production, and support of products and
services. Artificial intelligence and robotics are an integral part of current and
upcoming changes. Today, an industry without the application of robotics is
unthinkable. In previous applications, robots have usually been in cages or behind
workstation fences. Changing their position and role is a fundamental idea of the
coming changes i.e., it is believed that intelligent machines that learn independently,
that are adaptable and can take into account their environment, should naturally
cooperate with people. According to the vision of the 4IR, robots and humans
should work together and perform tasks. It should be emphasized that although
robots are given a greater role, the central idea is that they adapt to humans, not the
other way around. Robots are expected to have the following capabilities: locating
and navigating, computer vision, adaptive planning, multi-agent strategies. Larger
robotic systems play an important role in a number of industrial activities, from the
automotive industry to the biotechnology sector. Another change brought about by
DT is the way data is collected. For many years, companies have made decisions
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based on information obtained from a variety of traditional sources, including
production reports, internal reports, market research studies, and so on. Today, there
are many more available data sources, including data generated by sensors in smart
products, as well as data from Internet search engines or social media. Big Data
Analytics opens up new opportunities for companies in the form of advertising that
allows them to stay on top of current trends and opportunities in international
markets without having to invest significant resources in local marketing, as well as
more efficient procurement, production, and distribution. The ability to process and
analyze this collected data for further use is exactly what makes this technology very
valuable. However, it should be emphasized that a prerequisite for the functioning of
these systems is good broadband Internet coverage, the unavailability of which is a
major brake on DT in less developed countries. Three-dimensional (3D) printing has
revolutionized the way products are manufactured and delivered. Traditional
production processes are subtractive, which means that the material is removed from
the workpiece using proper equipment, resulting in the shape of the given object.
Parts and components are assembled to create the final object. In contrast, 3D
printing is an additive process by which an object is obtained by laying different
layers of material in succession. Products can be better adapted to the needs of end
users as 3D printing allows the production of small quantities in a much shorter time
with optimization of material consumption and no waste. [2, 4, 5] It is true that this
industrial revolution is also creating a surplus of labor within certain occupations.
But on the other hand, it creates new jobs in professions that include the
development, management and application of smart systems. For this purpose, it was
necessary to adjust the education, which is intensively focused on STEM (science,
technology, engineering and mathematics) areas starting from primary education. In
the field of higher education, there is an insistence on innovative projects of
university entities that must be brought to a prototype ready for use in the economy
or the creation of new start-up companies. [1] The emergence of the COVID-19
pandemic has significantly accelerated all these changes in the economy, public
services and education. Enormous efforts have been made to digitize all of these
systems almost overnight and bring them closer to the ideal of 14.0. In fact, the
development took place in order to adapt and survive in the new situation. In terms
of humanity, society has become almost completely contactless. [5, 6] Critics of 14.0
point out that technological advances and robotics have led to new forms of
alienation and exploitation of workers (robots dictate the pace of work) with the goal
of intensively increasing production and capital. Education is focused on the use of
advanced systems for learning management and distance communication. They
believe that 14.0 brought complete "dehumanization", the rise of technology above
man and the consequent alienation. [6, 7]

4. WHAT DOES INDUSTRY 5.0 BRING?

First of all, it should be noted that the development of 15.0 or the 5IR is still
based on intensive technological development and improvement of information and
communication systems defined in the concept of 14.0. However, instead of taking
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new technology as a starting point and examining its potential to increase efficiency,
the human-centric approach puts fundamental human needs and interests at the heart
of the production process. Instead of wondering what we can do with new
technology, we wonder what technology can do for us. Instead of asking industry
workers to adapt their skills to the needs of rapidly evolving technology, we want to
use technology to adapt the production process to the needs of workers e.g., to guide
and train them. It also means ensuring that the use of new technologies does not
jeopardize the fundamental rights of workers, such as the right to privacy, autonomy
and human dignity. A worker for a company is no longer a "cost" but an
"investment". This means that the employer is interested in investing in the skills,
abilities and well-being of its employees, in order to achieve its goals. Clear
boundaries are being lost between the so-called white and blue collars. In addition to
human-centric orientation, 15.0 must adhere to the concepts of sustainability and
resilience. Resilience refers to achieving a higher degree of robustness in industrial
production i.e., prevention of disturbances and providing support to critical
infrastructure in times of crisis. Crises, such as the COVID-19 pandemic, have
highlighted the fragility of our current approach to globalized production. This
approach should be balanced by the development of sufficiently resilient strategic
value chains, adaptable production capacities and flexible business processes,
especially where value chains serve basic human needs, such as health care or
security. So, the three key factors of Industry 5.0 are: a human-centric approach,
sustainability and resilience. [7]

In terms of production workers, some authors (Ostergaard H. E.; Rada M.) argue
that after the industry is reorganized according to the 14.0 paradigm, even the small
number of workers that remain would work like machines. They agree that man
should be returned to industrial production with the use of new techniques such as
collaborative robots (cobots). [8, 9] For example, company “Universal Robots” has
embraced this concept in response to large companies focused on 14.0, and their
robots have become the most widely accepted collaborative robots. The company
points out that I5.0 is more "anti-industrial" than industrial, because it is a return to
the time before industrialization, a return to a time when skills and crafts were
valued, when each product was unique according to the customer's wishes. Over
time, it has become widely accepted that 15.0 is a new type of human-robot
collaboration that takes advantage of both machines and humans' talents. 14.0
achieved the sale of goods to a known customer prior to production, and 15.0
introduces the option of further bespoke production specifications. [10]

Machines are more precise and with more power, and workers possess skills, as
well as cognitive and critical thinking. [11] This mode of operation is suitable for
jobs that are between fully manual assembly and fully automated production lines.
Working with cobots allows companies of any size to implement automation even in
places where it is unprofitable or difficult to implement. This is supported by the
growing desire of customers for personalized products according to their wishes and
needs. This breakthrough into the processes of production through the collaboration
of cobots and humans, some authors also call the revolution of "human touch". [9,
10, 11] It is believed that this is the return of workers to the production process,
taking advantage of the benefits of automation and cognitive abilities of people.
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Cobots cannot be considered a revolutionary invention, but it is a logical
evolutionary step in the development of robots. They are getting more and more
sensors to be able to perceive the environment, recognize objects and their position
in space, and the built-in higher level of artificial intelligence enables adequate
decisions to be made. [10] The concept of 15.0 was also reflected in the change of
educational approach. Its purpose explicitly refers to the specific outcomes that
people need to achieve as a result of a particular learning experience. It's not about
handing out laptops or tablets to every student. It's not just about bettering
infrastructure and connectivity. It's not about creating digital platforms and tools.
Instead, it's about preparing students to be intellectually, socially, and emotionally
strong persons, while also considering their health and personal development, as
well as general motivation, creativity, and restoring students' joy of studying. Digital
equipment, infrastructure, and platforms are still important, but only as drivers, not
as the purpose itself. It is taken into account not only the needs of the market /
company (employability), but also the needs of society and students. It provides "big
picture education," emphasizing how the educational offer fits into the overall
learning path, labor market, and global development, and students are viewed as
change agents who are actively involved in curriculum development and
implementation. [6]

5. CONCLUSION

14.0 is a concept aimed at establishing "Smart Factories" in which all activities,
from communications to production, are automated in order to maximize profit.
Because the number of employees is decreasing and the structure of employees is
changing, new knowledge, particularly in the field of informatics, is required. This
concept is mainly intended for production plants that produce large quantities of
products, which can be different, personalized, but use the same type of work
technology. Because the end product is increasingly influenced by the customer's
requirements, factories that generate high-volume products are evolving into
factories that produce mass products. 15.0, on the other hand, focuses on the
interaction between humans and machines. The collaborative work of humans and
robots combines human creativity and skill with the speed, productivity and
precision of robots in order to create new commercial and social values. 15.0 is
human-centric and returns "human touch" to production. Although this concept of
work can be applied to huge industries, it is best suited to medium and small
companies where full automation is not possible or cost-effective, and market
demand is increasingly looking for products personalized to consumer preferences.
There are some technological operations in large industrial businesses where full
automation is neither cost-effective or very difficult, thus this type of collaborative
work between cobots and employees is cost-effective. For instance, there is great
potential for collaborative work in the field of plant maintenance. 15.0, according to
certain critics and theorists, is not a significant upgrade to 14.0, nor even a new
industrial revolution. However, based on the comparison of these two concepts




8" International Professional and Scientific Conference

OCCUPATIONAL SAFETY AND HEALTH

presented, we can conclude that this is a significant organizational and production
transformation that alters social and economic relationships and places the man-
worker at the center while respecting his privacy, autonomy, and human dignity, as
well as his true capabilities in order to be included in society and the economy.
Aren't these some of the most important characteristics of the industrial revolution?
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Abstract: Wind energy is a relatively new industry with great potential. However, although
wind farms are among the "green" energy producers, they pose significant risks to workers.
This industry is developing rapidly and often workers are not sufficiently trained to work
safely, are exposed to many new risks and are often not sufficiently aware of all the dangers
that can result in serious injuries, death and occupational diseases. They work at height, in
confined spaces with mechanical hazards and electric hazards. They mostly work in isolated
areas, are often surrounded by the sea and exposed to bad weather and strong winds. The
paper presents the types of wind farms and the risks to safety and health protection in some of
them, as well as in the production, installation, maintenance, dismantling and disposal and
recycling after life.
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1. INTRODUCTION

Today, wind is one of the main renewable energy sources. Due to the
development of technology, efficiency and economy, wind currently seems to be the
most promising source of energy of the future, and is already a significant source of
electricity of the present. The use of wind energy dates back to the time when people
first set sail on ships and thus made long journeys possible. For a long time after the
first sails, wind energy was used to perform mechanical work in the mills and to
start water pumps. With the invention of electricity, wind power plants began to be
used for the purpose of producing the same, so that today it would be one of the
main sources of energy for the near future.

This source will be important for achieving the European renewable energy target
for the next period, combating climate change, strengthening energy security and
creating new jobs. Given the new energy crisis that is shaking the whole world, in
the EU and thus in Croatia, the emphasis is on the production of energy from
renewable sources. Namely, Croatia expects a strong increase in the use of energy
from renewable sources and predicts that by 2050 it will double production and meet
its electricity needs.[ ] [11[]

The capacity of new European wind power plants in 2019 was 15.4 GW. Of that,
three-quarters goes to onshore and a quarter to offshore wind power plants. [12,31]
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There are no exhaust emissions during the operation of wind power plants, which
reduces CO2 and SO2 emissions. The positive side is that wind power plants can be
located on arable land, agricultural land or open sea, and under the pillars of the
wind farm can be performed agricultural, livestock and similar works. [ [14[]
However, workers in the wind energy sector are exposed to hazards that can result in
deaths and serious injuries during the various phases of the wind power plants
project. They are exposed to harmful substances, work at height, work in confined
spaces, etc. For offshore wind power plants, extreme weather conditions lead to
additional and more specific hazards. Wind energy is a relatively new industry, and
some of the workers are often not fully aware of the dangers that exist in the work
environment. In addition, the speed used by the EU wind industry has led to a lack
of skills among workers. Inexperienced workers are involved in processes for which
they are not trained, and therefore their safety and health are endangered. [150]

2. TYPES OF WIND POWER PLANTS

Wind power plants use wind to generate electricity. The kinetic energy of the

wind is first converted into mechanical energy by the rotors of the wind power plant
and then into electricity, which is transferred into the grid. [16[]
Wind power plants are installed both onshore, including inland and costal
installations, and offshore, those installations that are located away from the coast.
Whether located onshore or offshore, wind power plants consist of similar
components: a tower, which rests on a substructure or foundation; a nacelle, which
sits on top of the tower; and a rotor assembly, which connects to the nacelle and
includes a hub to which the blades are attached and which will hold them in position
as they turn. The nacelle, the ‘brain’ of the turbine, contains large primary
components such as the main axle, gearbox, generator, transformer and control
system and other mechanical components. Most commercial wind power plants have
three rotor blades.

The existing types of wind power plants also are: high-altitude wind power
plants and micro power plants.[][17[]

3. OSH RISKS

Over the years there has been a large number of reviews and reports that have
focused on the evidence of the health and safety impacts of wind power plants.
These reports vary in range and depth and have been undertaken by international
governments, independent scientific institutions, expert panels and supporters and
opposers to wind energy developments. The one thing that all these studies have in
common is that they highlight the potential impacts of wind power plants on the
health of local populations. The impact and effects that a wind power plants
development can have on public health and the environment have been widely
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documented, but none of these reports considers the OSH risks to which workers are
exposed.

To ensure that health and safety remains a top priority throughout the wind
industry, more research is required on the OSH implications for staff working on
wind turbine projects.[119,10[]

3.1. OSH risks - Design

The design process should be seen as the best place to ‘design out’ hazards and
risks and help to prevent or minimise work-related accidents and ill health
throughout the turbine’s entire life cycle. Prevention through design is a concept
that requires a holistic understanding of the entire life cycle process, and is
relevant in the development of new technologies, processes and materials in the
wind energy sector. This is a concept that should be promoted as a cost-effective
means of preventing or reducing work-related accidents and health problems
and enhancing OSH within the sector.

Discussion between designers and contractors can often result in a number of
engineered solutions and more efficient operations that will minimise the amount
of time workers spend on hazardous activities at all stages of the wind power
plants life cycle, for example employing remote diagnostics to reduce service and
maintenance frequency. Minimising the need to visit wind power plants
decreases the number of operational maintenance hours, and therefore the overall
risk to personnel. Some of the newer wind turbine concepts, such as floating
platform technologies and airborne wind power plants or kits, can potentially
reduce the number of falls from height and musculoskeletal problems because
they can simplify some of the more difficult tasks. The longer design lives of
some components in wind power plants also improve the OSH of workers simply
because they spend less time working in and around them on unscheduled
maintenance tasks. One such example is the use of nanomaterials in smart paint.
Smart paints were developed to help reduce weathering effects on wind power
plant components. The conductivity of the paint has also allowed for the use of
remote control sensors and remote robots that can closely inspect the integrity of
wind turbine blades from a remote control room. However, the use of
nanomaterials raises potential issues for workers involved in manufacturing and
at any other stage where repairs or decommissioning work might result in
exposure to the paint or dusts containing carbon nanotubes or other
nanomaterials. There is some evidence that some types of carbon nanotubes may
have asbestos-like effects.[1[19[]

3.2. OSH risks - Production

The production of wind power plants and all parts employs almost 60% of workers
in the wind energy sector. The International Labor Organization considers that their
production poses dangers to workers similar to those in the automotive and
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aerospace industries. Workers are exposed to a number of hazards associated with
manual handling, use of machinery and equipment, electrical hazards, noise and
hazardous chemicals. The most commonly mentioned chemicals are epoxy resins
and glass-reinforced plastics (GRP). Synthetic epoxy resins are used in paints,
adhesives or composite materials. They are used in production, so there is a risk of
infection with the appearance of allergies and dermatitis. Wind turbine blades are
made of GRP, so worker exposure to the solvent (styrene) released during the
process is difficult to control, especially since wind power plant blades can be up to
90 meters long. (1110

In addition to the chemical hazards of exposure to epoxy resins, styrene and
solvents, other harmful gases, vapors and dusts generated during the manufacturing
process must be taken into account. Dust and fumes from fiberglass, hardeners,
aerosols and carbon can cause health problems including dermatitis, dizziness,
drowsiness, liver and kidney damage, chemical burns and effects on the reproductive
system.

Newer production facilities are investing in modern production processes, such as
robotic spray booths or vacuum-assisted resin transfer, which reduces workers'
exposure to hazardous substances and direct contact. It is also necessary to assess
the impact of increasing and heavier components on the protection of production
workers, especially in terms of physical activity (manual handling, awkward
position, musculoskeletal problems, etc.).

3.3. OSH risks - Transport

Moving huge components of wind power plants hundreds of kilometers is an
extremely demanding logistical challenge. A number of health and safety issues are
being raised for all workers involved. Although most traffic accidents occur due to
falling parts from the conveyor, accidents can include overturning the vehicle,
shifting the load forward and causing serious injury to the driver as well as collisions
with other vehicles, especially on smaller side roads. In order to ensure the safe
transport of wind power components on land and at sea, it is necessary to take into
account the risks already in the project development phase. In this way, measures are
identified, such as the need for escort, planning activities in crisis situations,
restrictions on access roads, steep slopes, limited road corridors, limited switches. It
is necessary to anticipate the ways of necessary communication. Furthermore, road
sections need to be analyzed before transport in order to anticipate and avoid
dangerous situations.

Components for offshore wind power plants are produced on land, but there are
problems with transport at sea. The choice of ships for the transport of wind power
plants components is important to ensure that workers complete their voyages safely
and that the resulting fatigue and discomfort are kept to a minimum in order to avoid
any impact on workers' health and safety and their ability to perform tasks safely.
Vessel safety guidelines are developed that provide guidance and consider the
effective selection of ships. Ship and project crews on small vessels at risk of injury
due to full body vibration, severe shock due to impact or vibration-related risks that
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may cause fatigue or seasickness that may affect ability and safety shall be taken
into account. [ [1[1[112[]

3.4. OSH risks - Construction

Construction is seen as the most complicated and possibly the most dangerous
stage in a wind power plants life cycle. The development of onshore and offshore
wind facilities requires extensive planning and thorough knowledge of site
conditions, for example location, topography, ground conditions and other factors.
Operations both on land and at sea will require a staging area for storing large
components before the installation process begins. Some of the hazards encountered
during the construction phase of wind power plants include:

falling structures, loads or objects during lifting operations; [19[]

falls from heights;

mechanical hazards, such as contact with moving parts;

electrical hazards — short circuits, overcharge, electrostatic phenomena or
falls due to shock;

fire or explosion of turbine (use of combustible materials) or vessel;
manual handling of heavy power plants components;

ergonomics hazards — fatigue from climbing ladders or working in
confined spaces, or physiological effects caused as a result of heavy lifting
and repetitive movements;

working with dangerous substances;

working in confined spaces — the configuration of all nacelles will classify
them as confined spaces;

environmental effects — wind, wave and currents, or lightning;
organisational hazards — time pressure, insufficient or lack of safety
equipment, lack of competence or skills for wind energy sector, different
actors/companies all involved in the same operation;

exposure to noise and vibration;

the challenging evacuation of persons from wind power plants as a result of
changing weather conditions and locations; and

offshore hazards — marine operations and transportation, for example ship
collisions or man overboard.

The management of OSH in the supply chain is paramount. For the wind
energy sector this is even more vital because most of these workers will never
have worked in the wind energy industry, particularly offshore. Successful
management of the project will therefore depend on: 119}

the appointment of suitable competent persons for key safety-related roles;
appropriate contractor selection, considering the safety culture and
ensuring that the contractor’s investment in developing competent
people and safe methods brings a competitive advantage

effective communication of safety information to the relevant
personnel, including between contractors and phases of a

project;
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= agreement of suitable contractual arrangements, which promote safe
working and define relevant key performance indicators; and

= effective monitoring of contractor performance according to key
performance indicators and compliance with method statements.

3.5. OSH risks - Operation and maintenance

Once operational, wind power plants are essentially unmanned facilities with
personnel accessing them only to perform maintenance and repairs. Regardless of
whether the wind turbine is onshore or offshore, once the technician is inside the
turbine, the operational and maintenance tasks are exactly the same. Some of the
operational failures that personnel working in or around a wind power plant
could be exposed to include: tower collapse; blade failure; tower strike; fire;
lightning strike.

Weather is a key operational feature that can create risks for workers on both
onshore and offshore wind power plants. Work plans should take into account
information from national meteorological offices. The advice that national
meteorological offices can provide to wind farm operators should not be
underestimated. Figure 1 shows a collapsed wind power plants due to strong winds
(bora) on the island of Pag. [113[]

Maintenance activities include common tasks such as cleaning blades,
lubricating parts, full generator overhaul, replacing components and repairing
electrical control units. These may be more repetitive tasks, which mean that
maintenance technicians become, in general, more familiar with the risks and the
procedures in place for working at heights, interacting with electricity and working
in confined spaces.

¥ o TN

Figure 1: Demolished wind farm on the island of Pag
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4. RISK ASSESSMENT

Hazard identification and risk assessment are of paramount importance. For this
purpose, checklists are used to identify potential hazards to workers throughout the
life cycle of wind power plants from the production and transport of parts, through
their installation, operation and maintenance, to emergency rescue and waste
treatment. Additional information or expert assistance may be needed to assess more
complex risks. The questionnaire should be tailored to each job and workforce
characteristics as specific environments and staff may have their own specific needs.
For practical and analytical reasons, such verification questionnaires present hazards
separately, but in the workplace they can be intertwined. Therefore, interactions
between the various problems identified and risk factors must be taken into account.
0140

5. CONCLUSION

The wind energy sector employs many workers at different stages of the life cycle of
wind power plants. At the same time, it is extremely important to take care of the
protection of health and safety at work. Extensive research in the field of wind
energy is currently being carried out in the EU. Although health and safety at work
does not in itself have a prominent place in the current research plan, some areas of
research will certainly have an impact on it.

Given the lack of data on workers' exposure to risk (most research to date has
focused on public safety), more occupational-based research is needed to see the
wind energy sector as a safe and responsible sector to work in. Special research is
needed in areas such as: the impact of work activities on the long-term career and
health of all workers in this industry;
new combinations of traditional risks in new environments, including noise,
vibration, electromagnetic radiation, use of hazardous substances, vibroacoustic
disease and wind turbine syndrome; use of nanomaterials and possibly other new
substances with unknown health effects.
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Abstract: Live work technology is becoming almost as common as working on de-energized
electrical systems and equipment. Major live work technology benefit is dealing with
customers’ demands for uninterrupted electrical energy supply. HEP—ODS, Elektra Zagreb
keeps track with development of this working technology and implements it in its everyday
use. This technology also brings special requests for ensuring electrical safety of personnel
that carries out this type of work on energized electrical grid and power station equipment.
Qualified employees, use of personal protective equipment and special live work tools and
devices are necessary to enable safe work and prevent injuries caused by electric shock or
electric arc.

Key words: live work techniques, electrical safety, workers training, personal protective
equipment, live work tools

1. INTRODUCTION

Live work is any work on power plants, networks and electrical installations in
which the worker knowingly and intentionally comes into contact with live parts or
enters the live work zone (the part around an uninsulated live conductor where the
dielectric properties of air do not provide protection from effects of electricity
without the application of other protective measures), either by parts of his body, or
by tools and devices that he handles. [1] The limit distance of the live working zone
depends on the nominal voltage and is defined by technical regulations and
standards. As the rated voltage increases, so does the limit distance of the live
working zone around the non-insulated conductor. Regarding the issue of employee
safety, the application of the live work method, compared to the method of working
in a de-energized state, requires additional personnel training, special live work tools
and personal protective equipment, as well as a strict adherence to safety procedures
when performing work.
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2. LIVE WORKING TECHNOLOGY

During the historical development of live work technology, three basic methods
of performing this type of work were formed:

1. Insulating gloves
2. Hot stick
3. Bare-hand

By applying ,,insulating gloves" work method, work is performed in such a way
that the worker is in direct contact with live parts, with the use of insulating gloves
and isolation of the worker's standing position, and the use of isolated tools and
equipment. In this way, there is a double protection of the worker, considering that
the worker is isolated from the active live parts on which he is working, and at the
same time also isolated from the ground. To prevent an electric arc, all other live
parts that are not being worked on and other conductive parts in the work area are
covered with suitable insulating means.

»Hot stick method is a way of working in which the worker is at a certain
distance greater than the minimum permitted distance of approaching live parts and
uses sufficiently long insulating poles for work.

When applying the ,bare-hand“ working method, the worker performing the
work is at the same potential as the live parts that he is working on. He performs all
work in such a way that a sufficient level of insulation towards grounded parts and
all parts that are at a different electric potential than his is ensured. No insulating
equipment or insulated tools are used when touching live parts.

Each of these three basic live work methods is based on the application of
measures to protect against electric shock and an electric arc. However, there are
certain limitations that make it impossible to apply each of these methods at all
voltage levels [2].

2.1. Live work technology on low voltage lines and equipment

In low-voltage networks, there is a large number of works that can be performed
on energized lines or equipment, such as, assembly and disassembly of overhead
connections, replacement of insulators, reconstruction of the underground power
lines, etc. The two basic methods used when working under voltage at low voltage
are ,,hot stick” and ,,insulating rubber gloves” method.

,»Hot stick” working means staying outside the minimal approach distance for
low voltage from active non-insulated parts and the use of suitable long insulating
tools that allow the worker not to penetrate the live working zone with his body,
considering that the worker is at the ground potential . The use of the ,,insulating
gloves” method involves wearing insulating gloves in order to be able to come into
direct contact with uninsulated live parts that are being worked on, while other live
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parts, as well as other conductive parts at ground potential, are protected with
insulating covers. In addition, if it is a type of work where the worker is standing on
the ground, the stand is insulated with appropriate insulating matting. ,,Bare-hand”
method is not used at low voltage lines or equipment.

2.2. Live work technology on medium voltage lines and equipment

On medium-voltage networks, pole replacement, maintenance and replacement
of disconnectors, replacement of insulators, etc. can be carried out live. In these
networks, there are a large number of facilities whose disconnection affects a large
number of consumers. Work on medium-voltage overhead networks and facilities is
possible using the ,.hot stick", ,,insulating gloves” or ,,bare-hand” method, applying
these methods individually or as a combination of these methods. The choice of
method depends on the type of network/plant, as well as the type of work that needs
to be performed. Using the "hot stick" method, the worker stands outside the
minimum approach distance, and works on live parts using tools attached to the ends
of insulating poles. Using "insulating gloves” method, the worker is adequately
protected (isolated) from the active parts being worked on. When applying the
"bare-hand" work method, the worker is at the same electric potential as the live
parts he is working on and, at all times, the worker must maintain a distance greater
than the minimum approach distance between himself, the tool and the live parts he
is holding on one side and other parts that are at a potential different from the one
being worked on.

2.3. Live work technology on high voltage lines and equipment

"Bare-hand" method is applied for live work at high voltages. When using this
method, the worker is in direct contact with live parts, and is isolated from the
ground and grounded parts and conductors at other electric potentials. This type of
work can be performed with an insulated ladder or a hydraulic platform. If
necessary, a combination of "barehand" and "hot stick" methods is used, whereby
workers using ,.hot stick" method help the worker that is using ,,bare-hand” method,
by adding certain tools and objects to him using insulating poles and insulating rope.

3. LIVE WORK TECHNOLOGY IN HEP ODS, ELEKTRA
ZAGREB

In HEP-ODS, Elektra Zagreb, the live work technology at low voltage is used
for works on the construction of connections to electric power grid. The works are
carried out in such a way that all works are first carried out on the user's facility (in a
de-energized state), and the connection to the low-voltage overhead line is
performed on live lines (without de-energizing the overhead lines). The worker
performs live work method from mobile elevating working platform, insulated tools,
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and insulating blankets for insulation of parts that may be at a different electric
potential than the worker. Before each use, all insulating tools must be visually
inspected and determined to be correct (that the insulation has not been damaged).

The worker must also use personal protective equipment for live working - a
protective electrically insulated safety helmet with a face shield, insulating gloves -
class 0/00 (insulation level up to 500V/1000V) [3], protector gloves (that must be
worn over insulating gloves for protection against mechanical hazards), protective
clothing against the thermal hazards of an electric arc (made of flame resistant
materials), and protective footwear for live work (without metal parts). Special
attention should be paid to the correct way of using personal protective equipment,
so as not to reduce its effectiveness. This especially applies to the correct use of
insulating gloves, which must be at least 5 cm longer than the protector gloves, and
also must not be covered by the sleeves of the protective clothing (sleeves must be
tucked inside the gloves), so as not to reduce their insulating function. In addition,
the collar of the protective work suit must be fully buttoned, so that in combination
with the lowered visor of the helmet, it fully protects the worker's neck area. Given
that this type of work is performed using mobile elevating working platform (areal
lift), workers must also meet the conditions for this category of work and use
protective equipment for working at height (safety belt with rope).

Figure 1: Live working on overhead lines 0.4 kV in Elektra Zagreb
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(April 2022, own photos)

Another type of working live, which is often used on power substations owned
by Elektra Zagreb, is dry ice blasting. Dry ice means CO, granules, (temperature -80
°C, diameter up to 3 mm), which are blown under high pressure onto the substations
equipment that needs to be cleaned [4]. This method is used for cleaning distribution
power substations 10(20)/0.4 kV, and due to its efficiency it is very convenient for
cleaning substations that are exposed to heavier industrial pollution. During this type
of work, the entire substation remains energized, which means that the works have
no impact on electricity supply for consumers. Since it is a technology that requires
special equipment, Elektra Zagreb currently uses specialized external contractors to
carry out these works. Permanent supervision of an authorized employee of Elektra
Zagreb is mandatory. The task of the worker in charge of supervision is to determine
the permitted approach zone and to determine the equipment in the substation that
need to be cleaned. Dry ice blast cleaning is a type of "hot stick" live work method
because the worker at all time maintains a safe distance from live parts (which
depends on the voltage of a certain part of the plant), and handles insulating
equipment (a device for dry ice cleaning whose pipes are made of insulating
material). In terms of personal protective equipment, the worker uses electrically
insulated safety helmet with a face shield, protective clothing against the thermal
hazards of an electric arc, protective gloves and protective footwear for live work. In
addition to the already described electric hazard, this work is also characterized by a
high level of noise caused by the operation of dry ice blasting equipment. Because
of the above, the use of personal protective equipment for hearing protection is
mandatory. When it comes to cleaning the medium-voltage parts, it is also
mandatory to measure the relative humidity of the air before starting the work. If the
relative air humidity is higher than 80%, it is not allowed to perform dry ice blast
cleaning on energized equipment.
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Figure 2: Dry ice blasting on power substation 10(20)/0.4 kV in Elektra Zagreb
(May 2022, own photos)

It is important to emphasize that during the application of live working
technology in HEP-ODS, Elektra Zagreb, not a single safety incident has been
recorded so far.

3. CONCLUSION

The advantages of the live line technology are becoming more pronounced with
need to ensure the continuity of the electricity supply. In addition to economic
effects, there are also positive effects in terms of organization and execution of
works. By applying all the safety rules, live work technology of can be as safe for
the worker as working on de-energized lines and equipment.
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Abstract: The article presents activity of publishing scientific research papers,
professional and other types of articles in the field of safety and health at work in the
Republic of Slovenia in the period between 1991 and 2021. For the purposes of obtaining
relevant data, we used the Slovenian library information system (COBISS). COBISS is
intended for electronic management of bibliographies and the classification of works
according to the UDK, which we processed with Office tools. The final goal of the paper is to
present key findings about the scientific research and professional activity of the authors in
the field of safety and health at work in the Republic of Slovenia. Through a bibliographic
analysis with an emphasis on the typology of documents, we try to show the productivity of
the authors in relation to their scientific, professional and other works in the field of safety
and health at work.

Key words: analyses of bibliographic records, COBISS, occupational safety and health,
Slovenia, UDC

1. INTRODUCTION

The analysis of bibliographic records contributes to a better understanding of
trends in the publication of different types of scientific and other articles in the field
of occupational safety and health. This knowledge can be useful for different
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organised groups. In the field of research of bibliographic records, we can use a set
of different management software tools.

Our analysis included bibliographic records from the fields of occupational
safety and health registered in the COBISS+ system [2], in the period between 1991
and 2021, with the aim of a scientific and professional review of the state of
occupational safety and health in the Republic of Slovenia according to the typology
of documents, which are intended for managing bibliographies in the COBISS+
system [2] with the possibility of reviewing the classification according to the
Universal Decimal Classification (UDC) system [6] [7].

In the beginning of our research we observed there has not been much research
in the field of bibliographic analysis in Slovenia. We have primarily relied on some
of our own works [2] [7] [8] [12]. In relation to the analysis of document typology,
we recognised only a handful of research or short papers [1] that did not survey the
field of occupational safety and health.

In modern science, scientific fields are covered, so there is a need to strengthen
cooperation in research and development in the field of safety and health at work in
the Republic of Slovenia. With such an approach, the profession will experience
progress in the scientific and not only the professional field.

2. COBISS

COBISS (short for Co-operative Online Bibliographic System & Services, in
Slovene Kooperativni spletni bibliografski sistem in servisi) is a Slovenian library
information system developed by the Maribor Institute of Information Sciences
(IZUMm).

It is an organisational model of connecting libraries into the national library
information system with mutual cataloguing, mutual bibliographic-catalogue
database COBIB and local databases of participating libraries, database on COLIB
libraries, normative database CONOR and many other sources and functions.

In addition to accessing these databases, Slovenian users of the system also have
access to SGC, CORES and ELINKS databases and separate access to the following
sources or databases, which are otherwise integrated into the COBISS system: JCR,
SNIP, DOK / UKM and ZAL / ISBN. The COBISS system is being used by the
library systems of Slovenia, Albania, Bosnia and Herzegovina, Bulgaria, North
Macedonia, Serbia and Montenegro.

All these systems are connected to the COBISS.net network.

The COBISS+ web application and its mCOBISS mobile version are available to
end-users to search for material in the databases of all libraries included in the
national COBISS system [3] [4].
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3. TYPOLOGY OF DOCUMENTS AND WORKS FOR MANAGING
BIBLIOGRAPHIES IN COBISS SYSTEM

The typology of documents can be defined as a numerical code system (from
1.01 to 3.25), which classifies and marks publications such as articles and
components, monographies, completed works and other works, which is intended
for keeping bibliographies of authors in the COBISS system.

Bibliographic records in the COBISS system are created by qualified
cataloguers/bibliographers in libraries and/or information documentation centres.

Articles and other components, monographies and other completed works are
being processed on the basis of a primary document/work.

Implemented works (events) are recorded on the basis of appropriate evidence of
implemented work.

If a publication is not available in the library, the author must provide it to the
librarian.

Authors are primarily responsible for the correct classification of bibliographic
units according to this typology, and the type of document/work can also be
determined by an expert in the subject field [5] [9].

4. UNIVERSAL DECIMAL CLASSIFICATION (UDC)

The UDC is the world's foremost multilingual classification scheme for all fields
of knowledge and a sophisticated indexing and retrieval tool.

It is a highly flexible classification system for all kinds of information in any
medium. Because of its logical hierarchical arrangement and analytical-synthetic
nature, it is suitable for physical organisation of collections as well as document
browsing and searching.

The UDC is structured in such a way that new developments and new fields of
knowledge can be readily incorporated.

The code itself is independent of any particular language or script (consisting of
Arabic numerals and common punctuation marks), and the accompanying class
descriptions have appeared in many translated versions.

The scheme is in worldwide use, and has been published in whole or in part in
over 40 different languages (see bibliography of UDC editions). It is used in
bibliographic services, documentation centres and libraries in around 130 countries
worldwide.

Library collections indexed by UDC can be found in library OPACs and
databases (see information about larger collections).

The International Federation for Information and Documentation (FID) managed
the UDC, from its creation around the year 1900 until 1992, when it became clear
that a more broadly based and financially autonomous organisation was needed to
administer and exploit UDC. FID, together with the publishers of the Dutch,
English, French, Japanese and Spanish editions, became the founding members of a
new body: the UDC Consortium (UDCC).

The Consortium assumed ownership of UDC on 1 January 1992 [10].
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4.1 How is UDC maintained?

The UDCC appoints the UDC Editorial Team and the UDC Advisory Board with
international membership to oversee the content of UDC and contribute to its
revision [11].

5. THE AIM OF THE ARTICLE

The aim of the article is to develop key findings on the diversification of the
typological system with emphasis on the scientific and professional field of
occupational safety and health in the Republic of Slovenia and its appropriate
systemic classification in the UDC.

6. METHODOLOGY AND METHODOLOGICAL TOOLS

The survey was conducted in four steps, i.e.:

1. determination of key words in the field of occupational safety and health on
the basis of the applicable legislation before and after 1991 in the field of
safety and health at work, as well as good practice of words provided by the
profession;

2. search of bibliographic works with the help of selected keywords in a
command manner in the COBISS system from 1991 to 2021;

3. processing of results or records using Excel,

4. processing and analysis of prepared data on the basis of frequency or
percentage composition of publications by typologies of documents.

7. DETERMINATION OF KEY WORDS IN THE AREA OF
OCCUPATIONAL SAFETY AND HEALTH

For the purpose of inquiries in a command manner according to the typologies of
documents, the following two (2) supporting and main key words/expressions are
occupational safety and health and safety at work and 81 complementary words.

Here is an example of such a composite query by command:

PY=1991:2021 and CO=svn and TD=1.01 and (KW=occupational safety and health
OR SU=occupational safety OR KW=safety at work) and (KW=occupational
medicine OR KW=protection* OR KW=stress OR KW=health care* OR KW=fire
safety OR KW=health care* OR KW=hospital* OR KW=illness* OR KW=injuries
OR KW=analysis* OR SU=hazard* OR KW=threats OR KW=mobbing OR
SU=mobbing OR KW=psychosocial violence OR SU=harassment* OR
KW=maltreatment* OR 33KW=therapies OR KW=prevention OR KW=preven*
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OR KW=work* OR KW=ergonom* OR KW=electricity* OR KW=explosion* OR
KW=economy* OR KW=inspect* OR KW=ministry* OR KW=vaccination OR
KW=incidents OR KW=accidents OR KW=manager* OR KW=manage* OR
KW=flammable* OR KW=construction* OR KW=organisation* OR KW=traffic*
OR KW=police* OR KW=psychologist* OR KW=school* OR KW=sport* OR
KW=finance* OR KW=measure* OR KW=public administration OR
KW=hygiene* OR KW=humanise* OR KW=eco* OR KW=econom* OR
KW=worker* OR KW=logistics* OR KW=industry* OR KW=company* OR
KWs=statist* OR KW=guideline* OR KW=standard* OR KW=promotion OR
KW=material* OR KW=policy* OR KW=construct* OR KW=inform* OR
KW=chemical* OR KW=permit* OR KW=music* OR KW=office* OR
KW=violence* OR KW=direct* OR KW=access* OR KW=dive* OR KW=worlds*
OR KW=COVID OR KW=profession* OR KW=known* OR KW=technologist*
OR KW=corr* OR KW=curative*)

8. ANALYSIS OF BIBLIOGRAPHIC HITS BY TYPOLOGIES OF
DOCUMENTS

With the help of queries in a command manner with the emphasis on the
typology of documents in the public catalogue COBISS+ we obtained 4798 (100%)
works, of which a typology was assigned to 3860 (80.45%) works, while to 938
works (19.55%) no typology was assigned (Table 1).




8" International Professional and Scientific Conference

OCCUPATIONAL SAFETY AND HEALTH

Table 1: Percentage and frequency composition of publications based on the

typology of documents
Typology of documents/'works Percent | Frequeney
All publications 100 4798
Publications with vnallocated typology 18,55 038
1.01 Original scientific article 1,33 33
1.02 Raview articls 0,44 2
1.03 Short scientific article 0,12 6
1.04 Professional article 10,23 491
1.05 Popular article 1.76 34
1.06 Published scientific conferencs contribution (invited laeturs) 0,28 14
1.07 Published professional conference contribution (invited lecturs) 0,25 14
1.08 Published scientific conferencs contribution 2,31 111
1.0% Published professional conference contribution 471 226
1.10 Published scientific conferencs contribution abstract (invited lecturs) 0,02 1
1.12 Published scientific conferencs contribution abstract 0.46 22
1.13 Published profzssional conferencs contribution abstract 0,38 18
1.16 Independent scientific component part or a chapter in a monograph 0.4 15
1.17 Independent professional component part or a chapter in 2 monoeraph 0,67 32
| 1.18 Professional entry in dictionary, encyclopasdia or lexicon 0.06 3
1.19 Raview, book review, critique 027 13
1.20 Preface, sditonal, afterword 0,48 23
1.21 Polemie, discussion, commentary 0,12 6
.22 Interview 1,02 45
1.24 Bibliography, index, ste 0,02 1
1.25 Other component parts 227 105
2.01 Scisntific monoeraph 0,15 7
2.02 Professional monograph 0,52 44
2.03 Reviewsd vniversity, higher education or higher vocational sducation textbook 0,52 25
2.04 Reviewed secondary and primary school textbook or other textbook 0,15 7
2.05 Other educational material 1.1 33
2.06 Dictionary, encyclopasdia, lexicon, manual, atlas, map 0,83 40
2.08 Doctoral dissertation 0,37 18
205 Master's thesis 3,63 174
2.10 Specialist thesis 0,15 7
2.11 Undergraduate thesis 37,35 1818
2.12 Final research report 148 71
2.13 Treatize, preliminary study, study 1.5 g1
2.14 Project docementation (preliminary desizn, working design) 0,19 )
2.13 Expertise, arbitration decision 0,33 16
2.18 Beientific film, scientific sound or vidzo publication 0,04 2
2.15 Radio or television broadeast, podeast, interview, press conference 0,04 2
2.20 Complete scientific database of research data 0,08 4
2.25 other monographs and other complated works 1,38 66
2.30 Procesdings of professional or vnreviewsd scientific conference contributions 1,02 45
2.31 Procesdings of peer-reviewad scientific conference contributions (international and foreign conferen 0,06 3
2.32 Procesdings of peer-reviewsd scientific conference contributions (domestic conferences) 0,06 3
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9. RESEARCH RESULTS

From the analysis of the results we have established that in the area of
monographies diploma theses predominated. According to the typology from 2.01 to
2.05, there are 2.84% or 136 works in total, which can be used as teaching material
at various levels of the education system in the Republic of Slovenia. Primary
(elementary education) and secondary (high-school education) are included in the
share of 0.15% or in 7 parts. At the level of tertiary education (university, higher
education or higher education textbook with a review) there is a share of 0.52% or
25 works.

An important share for the scientific development of the profession is
represented by scientific monography with a share of 0.15% or 7 works. The
professional monography comprises a share of 0.92% or 44 works.

From the obtained analysis we have also found out that professional articles
predominated (10.23% or 491 works).

We are establishing that publications with unassigned typology represent a very
high part of the material, as it amounts to 19.55% of all bibliographic units or 938
works.

Table 2: Content range of bibliographic units by UDC area between 2004 and 2016
from the conferences of the Faculty of Chemistry and Chemical Technology,
University of Ljubljana

UDC areas Note

61 Medicine. Occupational and sport medicine. Accidents etc.
0 Librarianship. Informatics. Organization etc.
62 Engineering. Technology in general.

3314 Working environment. Working conditions. Ergonomics etc.
34 Law. Jurisprudence etc.

351.78 Public safety

37 Education. Training etc.

54 Chemistry. Chemical technology etc.

159.9 Psychology

336 Finance. Financing etc.

351.81 Traffic safety. Traffic police

35 Public administration. Administration

53 Physics

33 Economics. Economy sciences etc.

32 Politics. Political sciences

502 Ecology. Environmental protection etc.

3 Social sciences. Sociology

7 Architecture. Urbanism. Sport etc.

8 Linguistics. Semantics etc.

9 Geography. History etc.
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17 Ethics. Morale etc.

51 Mathematics. Natural sciences
311 Statistics

351.74 Police

343.3/.7 Criminal acts. Criminality

Table 2 shows the content range of articles from the conferences of the Faculty
of Chemistry and Chemical Technology of the University of Ljubljana from 2003 to
2014 by UDC area.

As seen from Table 2, the areas that were in connection with the sought field of
occupational safety and health, such as occupational medicine (UDK 61),
informatics, organisational science, management (UDK 0) and engineering,
construction, electrical engineering, apparatus, materials, technology (UDC 62) are
strongly predominant. In the group with a medium frequency there are for example
ergonomics (UDC 331.4), law and jurisprudence (UDK 34), topics in the field of
public safety (UDK 351.), education / training (UDK 37), chemistry, chemical
technology etc. (UDK 54), psychology (UDK 159.9), and finance / financing etc.
(UDC 3306).

The last group included topics from the following areas: traffic safety, public
administration, physics, economics, politics, environmental protection, urbanism,
sports, linguistics, geography, history, ethics, statistics, police and criminal acts /
criminality [8].

10. FINDINGS

The typology of documents and works allows the classification of these works in
order to create a hierarchy of works.

The highest in the hierarchy is the original scientific article (1.01), which
publishes original scientific results. In the field of occupational safety and health,
there are only 88 original scientific articles, which represents 1.83% for the period
from 1991 (from the independence of the Republic of Slovenia) to the present, that
is the period of 30 years.

Most articles are professional articles (1.04), with 491 hits or 10.23%. Papers
that by typology exceeded one percent are published scientific papers at the
conference (1.08); 111 or 2.31% were published, published professional papers at
the conference (1.09), of which 226 or 4.71% were published, and other components
(1.25), of which 109 or 2.27% were published.

Among monographies and other completed works, the following stand out:
diploma theses (2.11), which amounted to 1818 or 37.89%. There is a total of 51
scientific and professional monographies, which represents 1.07% of published
works.

The results also showed that as much as 19.55% of all bibliographic units or 938
parts of publications with unassigned typology represent a very high part of the
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material. Why so many works with unassigned typology may be based on the
assumption that the entries in the COBISS system were inaccurate or improperly
entered according to the (non) existing typology.

We also have to consider the data that, according to the UDC, the field of safety
and health at work is still a relatively young and not established scientific science if
we compare it with medicine, for example.

We also estimate that we do not yet have sufficiently developed clear criteria for
classifying scientific and professional works in the field of safety and health at work.

Our findings also show the breadth of the interdisciplinary field of safety and
health at work, as many other areas are included under the UDC area, such as the
areas of medicine, librarianship, organisation, management, chemistry or
engineering sciences, working environment, law and jurisprudence, public safety,
education etc.

11. CONCLUSION

The analysis of bibliographic records based on the typology of documents is very
important for it provides us with important knowledge about the composition of
various types of scientific, professional and other publications, while the diversified
field of safety and health at work by UDC tells us that this field is highly
interdisciplinary.

According to the selected keywords and a certain typology, we obtained 4798
(100%) works using the command query on the COBISS+ public catalogue, of
which a typology was assigned to 3860 (80.45%) works and to 938 works (19.55%)
typology was not assigned.

The predominant share of professional articles may also indicate the facts that
they are easier to write and publish than original, transparent and short scientific
articles.

We must also be aware of the fact that in the Republic of Slovenia original,
transparent and short scientific articles are reviewed by doctors of science who have
obtained their PhD in other fields, such as occupational medicine, transport and
sports, chemistry and chemical technology, mechanical engineering, electrical
engineering, construction and architecture, law, management, work organisation etc.

All these areas are connected to the area of occupational safety and health.

Furthermore, we note that the field of occupational safety and health is basically
not properly defined terminologically and it is not harmonized with the UDC, as
several derivatives are used to search for the field (e.g. occupational safety, safety at
work, occupational safety and health as the main keyword) and thus makes it
practically difficult to properly search for the field and/or works as well as system
research in the COBISS system.

We can conclude that the field of safety and health at work in both scientific and
professional environment is a very attractive field for various experts, especially
from other professional fields or other disciplines, as well as that the appropriate
regulation of the field would be an even more important step forward scientifically
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and professionally, as it would be necessary to fully regulate and unify the
profession.

The problem we see is mainly systemic, i.e. the lack of doctoral studies in the
Republic of Slovenia in the field of occupational safety and health, since only with
the highest academic level of academics the area of occupational safety and health
could develop comprehensively and take a well-deserved place among other
sciences in a comprehensive system of science. It is necessary to strive for the fact
that it must be one of the leading forces of a comprehensive and even more
important scientific field.
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Abstract: Recent changes to the Croatian Law covering employee health and safety have
enabled the use of eLearning tools in obligatory safety training. We have compared four
different tools and techniques that are used for delivering eLearning content and exams. Since
these tools are broadly available and already proven in other fields, safety engineers have an
opportunity to fast-track their skills and implement them with ease. Some of these tools also
enable full automatization and self-admission of employee training, from employee contracting
to taking care of the obligatory paperwork. By implementing quality eLearning tools, safety
engineers can reduce the time needed to deliver obligatory trainings and with analytical
abilities integrated in these tools, they can improve their training courses by focusing areas
where employees have made the most incorrect answers in their exams. With the reduction in
time taken to fulfill training needs, safety engineers have more time to work on ongoing safety
issues and increase the overall safety standard of the organization.

Keywords: eLearning, WebZNR, Moodle, software, occupational health and safety

1. INTRODUCTION

Although eLearing today is a broad and well-known term which represents many
forms of learning using computers, smartphones, and similar devices: The main point
of implementing eLearning is not replacing real life classrooms and teachers with
PDFs and PowerPoint presentations distributed via email or shared folders and
expecting that students will print out their tests, complete and sign them and return
them for evaluation and safe keeping inside some physical folder. [1]

Implementing good eLearning solutions must involve digital transformation of the
whole business process. The point of making something “digital” must not mean
simply replacing pen and paper with bytes. Digital transformation presents an
opportunity to change the business process in order to increase its efficiency and
effectiveness, not only for occupational safety engineers but for all other parties
involved, primarily workers and in some scenarios external contractors, visitors and
other people that ones business must include. [2]

In the digital transformation process it is important to set clear goals and consider
all the proposed constrains, from budget perspective and learning curves of specific
tools to applicability in specific business processes.
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2. WHY SHOULD WE IMPLEMENT ELEARING?

Covid-19 pandemic sped up the digital transformation of many business processes,
from simple implementation of remote work tools to reorganizing and rethinking basic
workplace needs. In that process occupational health and safety (OHS) was left a side
as one of the main goals of OHS is prevention through education. With eLearning
tools, it is simply impossible to transmit any kind of disease between teachers and
students.

The costs involved in organizing employee training is significantly reduced with
the eLearning tools compared to in-person classes. Not only is there no need to spend
the budget on renting or owning a classroom, but the time safety engineers also spend
repeating the same lectures over and over is reduced. That time can always be put to
better use. There are no travel expenses for both teachers and students. With these
cost-savings combined, return on investment for implementing eLearing tools is
guaranteed.

Educational availability, specifically the speed in which we can education newly
employed workers is minimal. In a fully automated eLearing system, a newly
employed worker will receive a “welcome email” having all the necessary OHS topics
immediately at the day of employment. Also, when an employee is transferred to a
different process or workplace, he will receive an update on OHS topics specific for
his new position. All this can happen without any manual intervention from his safety
engineer. Besides decreasing the time to educate employees, the whole process can be
held in anywhere, from corporate offices, home offices to factories and geographically
dispersed locations.

On the other side, by automating educational processes, auditing is made easy, and
it becomes a by-product that is generated automatically on per-need basis. As is with
most digital tools, all the log entries are available automatically, from employee login
time, time spent learning the topics to time taken to answer all the exam questions.

The quality of provided educational materials is always at the same level. Video
materials that are created once, are always reproduced the same. This way any
important details or nuances of a specific business activity will not be excluded. Also,
the feedback from students attending the course can be used to improve the provided
materials.

Since recent increase in foreign workers employment in Croatia, multilingual
content and exams is way easier to organize by translating the educational materials
(either automated or a real person) then it is for a safety engineer to learn a new
language. The process of translation can be done manually by including professional
translation services or in some eLearing tools it can also be automated using cloud
translation providers (Google, Microsoft, etc.).

Besides creating their own content, safety engineers can buy read-made content
from an increasingly bigger marketplace of eLearing content providers specific to
OHS. Most of this content can be further customized to better suite a specific need
while some content can even be found under lax Creative Commons license.
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By Croatian work safety laws, safety training program must be made according to
the risk assessment. Risk assessment must always reflect current workplace state. This
also means that employee safety training must reflect current workplace state. If there
is a new risk detected, or there is a new business process implemented, safety engineer
must update the risk assessment, safety training program and educate all the workers
that are involved in those business processes. In traditional learning, even a simple
change of a business process is hard and labor-intensive to fulfill. This type of change
could include a large number of workers that would need to take an additional course
covering safety issues regarding the new business process. With eLearing tools, it
does not matter if one is educating a single worker or a few hundreds, even thousands
of workers.

Last, but not least, the ecological aspect of learning, that is, “the carbon footprint”
is undoubtably reduced through the forementioned travel cost reduction band also
through less use of paper and storage space required for safe keeping it. Since
implementing eLearning tools usually is not the first thing that is being “digitized”
and all the necessary ICT infrastructure is usually in place, from network connectivity
to availability of network connected devices (computers, tablets, smartphones), this
digital transformation is usually reusing and expanding existing investments.

3. LEGAL FRAMEWORK

The Regulation of training and development in workplace safety and professional
licensing (Croatian National Gazette 142/2021), article 4, subarticle 5 states:

5) Training program, in its theoretical part, is held by workplace safety expert and
the program can be held through corresponding on-line methods. [3]

Unfortunately, the term “corresponding on-line methods” is quite ambiguous and
left to ones interpretation. When we consider methods that are broadly available for a
number of years and are in current use throughout primary, middle and higher
education, the first important part of choosing a law-abiding eLearning tool is the
method it uses for authenticating students.

To authenticate a person, we can choose from following methods of
authentication:

e  Username and password

e  Single use links sent to registered email addresses

e Single use PIN sent to registered mobile phone via SMS

e Single shared password and personal identification number (OIB)

Besides the authentication method of choice, some eLearning tools feature a
signature pad which can be useful for a student using a touch sensitive screen to sign
an exam. This method of an additional factor of authentication is often used in postal
deliver and bank services so it can also come in handy to prove ones identity.
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4. PROBLEMS IN IMPLEMENTING ELEARNING

Although the computer literacy today is way higher than a decade before, we must
take into account that it can still present a major obstacle in implementing eLearning
tools. This is usually true in more labor intensive sectors, but considering the
omnipresence of digital devices in everyday lives and influence of digital social
networks, even those sectors are having less and less resistance in implementing
digital tools.

The most common stumbling stone in implementing eLearning is computer
literacy and motivation of safety engineers. Younger engineers have already been
exposed to eLearning tools through their higher education, but the ones that haven’t,
will now immediately be put in a content creator and administrator role without
experiencing eLearning tools as a student. Experience in using eLearning tools as a
student can greatly motivate a safety engineer to share that experience with other work
colleges. [4]

A good way to experience the ease of use and availability of eLearning tools is
through a recently published project by Ministry of Labour, Pension System, Family
and Social Policy. This project uses Moodle platform as a tool to prepare coordinators
and safety professionals. [5]

5. ELEARNING TOOLS

5.1. STANDARD OFFICE TOOLS

For the most basic form of eLearning that is in use today, standard office
applications are being used. Distribution of educational material is done by sending
PowerPoint presentations or PDFs through email to students, which in return can fill
out a Word document containing exam questions. This is then printed, signed, and
sent or scanned back to the safety engineer via email.

Although basic and crude in todays standards, this method is quite attractive since
it does not involve any additional learning curve from the perspective of the safety
engineer. The main disadvantage can arise on the students side: software and licensing
availability and tedious manual work involving sending scanned documents.

Also, as the work environment grows bigger with more employees and more
complex business processes, keeping track of which person received which training
can become cumbersome and labor intensive even for the most IT-skilled safety
engineers.

Other technical disadvantages of this approach can be

e email message size limitations which usually cannot handle larger
educational materials containing video or interactive materials,
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e inability to use smartphone devices or other digital devices with smaller
screens or special accessibility features

e manual tracking of passed and failed exams
e manual issuance of records required by Law

e inability to track time spent learning the materials and taking the exams

5.2. CLOUD TOOLS

Google Drive, Dropbox, Microsoft OneDrive and similar cloud file storage
solutions are primarily being used as a way to overcome problems with sending large
files through email messages. Besides, by keeping permanent links to relevant
educational materials, safety engineers can delegate their distribution to managers
responsible for their workers. Any change that is made in the materials hosted on a
cloud distribution platform will remain available under the same permanent link and
some cloud solutions even offer an automated change notification.

When choosing a cloud storage platform, it’s important to consider its privacy
policy and regulatory requirements. Complying with GDPR and relevant law
regulations can limit the choice of a cloud provider specifically considering recent
Schrems II ruling.

Implementing company wide cloud distribution just for safety engineers’ needs
can be too big of a challenge for the IT department, but if a company already uses
these tools for other purposes there shouldn’t be many obstacles to overcome.

Since this approach is just a small upgrade to the use of standard office tools, most
of the disadvantages remain but it overcomes email attachment size limits.

5.3. MOODLE/LMS

By far the most common and popular Learning Management System today is
Moodle. Besides being common, one of the main advantages it offers is it’s open-
source license. This type of license provides not only free, meaning no cost, but free
to change its source code and features to tailor to specific business needs. In Croatia,
the biggest (counting the number of users and courses available) instance of Moodle
is CARNET Loomen having more than 300.000 user [6], integration with eCitizens
for authentication and a dedicated team of IT professionals maintaining it. [7]

This type of system is recommended if it is already being used for other needs in
a company. Because of its numerous features and customization possibilities tailoring
a wide diversity of occupations, Moodle also needs qualified and dedicated IT
support. Creating courses and course materials requires a lot of effort from a safety
engineer. There are a lot of books, online courses and even certifications that are
supplied directly from Moodle for becoming a certified Moodle Educator. To put
things into a perspective, certification currently costs US$499, covers 6 modules, and
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lasts around 8 weeks. Although, the certification is not necessary to work with
Moodle, it describes that Moodle is a well-thought-out system with infinite
possibilities which can cover even the most demanding business needs but at a steep
learning curve.

To provide a fully automated eLearning experience it should be necessary to
integrate Moodle with a human resource management (HRM) system. Some HRMs
offer Moodle integration “out-of-the-box”, like certain SAP products, but these are
rarely used in Croatia. Since Moodle provides Web API access it is possible to make
a custom integration with almost any kind of HRM but at a certain added cost of
development. [8]

5.4. WEBZNR ELEARNING

With changes in the regulatory requirements and arising market needs, WebZNR
(leading Croatian OHS management system) implemented its own module specialized
for eLearning needs at no added cost for its current users.

WebZNR took an integrated approach to implementing eLearing with regards for
different safety engineers needs and IT backgrounds. Course creator can upload his
already existing materials (PDFs or PowerPoints) or create a complete course in a
WYSIWG (What You See Is What You Get) editor. Using the integrated editor, the
content is better served to the student and automatically resized to their screens size
providing better visibility and easier deployment (for example to mobile workers).
The editor can also embed content from multiple online sources, for example
YouTube videos, Sharepoint sites and similar.

After creating the content, the same interface is used for designing exams. There
are around 20 different types of questions available, from simple ABC choices and
text entry forms to picture chooser and signature pads. These signature pads can be
used if a student accesses the exam from a touchscreen interface.

If needed, every exam can be printed out and the design of the printed document
can be made using all the features of Microsoft Word and by simply dragging and
dropping the fields generated by the exam questions (like circular letters).

Each course gets its own unique address which can be sent out to students
manually by their safety engineer or the application can be put in automatic mode
where it will automatically send a link to each course a student must attend to based
on their workplace and risk assessment requirements.

Once a student tries to access the exam, he can authenticate himself using any of
the following methods:
e Username and password credentials — usually these are impractical since

it is hard to create and distribute them to a large number of users
(hundreds or thousands) and it creates additional password fatigue
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e Single use PIN and workers VAT number (OIB) — probably the easiest
method of authentication but can be easily spoofed if a person knows
another ones VAT number

e Via email — If a student enters an email address that is recorded in his
profile, a unique login link will be sent to that address that is valid for
one hour.

After an exam is fulfilled, WebZNR can send out a message to the safety engineer,
workers manager and even the student which enter the exam. The message can have
a certificate of the exam or just a pass/fail grade if necessary.

With the integrated reports, safety engineers can easily find out if there are
students that should have taken a specific exam but still have not. All the exam results
can be exported to Excel and used to find out if there are certain questions which are
often incorrectly answer. This in turn can signal a safety engineer to try and improve
the course materials and further improve upon his course. [9]

6. CONCLUSION

By implementing eLearning tools safety engineers can increase their efficiency
and spend less time chasing paperwork. Time invested in implementing this type of
work will have a quick return and create an additional space for improving
occupational health and safety in their environment. The point of each tool that is
available to us is not to replace us or our expertise, quite the opposite, it’s here to help
us point out our importance and importance of providing a safe and healthy workplace
for all.
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Abstract: Demand for electricity is growing, so constant monitoring and maintenance of
the electricity grid is necessary. Working with electricity is one of the jobs with special
working conditions. In order for end users, i.e. consumers, not to be left without electricity
supply during the regular maintenance of the network, the concept of live operation is being
introduced more and more often. Working under voltage (live working or live operation),
which until a few years ago was still the exception (especially at medium, high and very high
voltage) becomes more and more common way of working. Live work includes the education
of persons who perform live work, as well as their safety and protection when working under
voltage. The paper describes the basic rules and means of safe work under the voltage.

Key words: electricity, live working, safe and protection at live working

1. INTRODUCTION

Nowadays electricity is available to the end customer in almost every place. In
order to ensure uninterrupted power supply to the end user, it is necessary to
monitor, control and maintain the entire power system. Electrical facilities and
installations must be built in accordance with applicable regulations and maintained
in good condition. Working with electricity is one of the jobs with special working
conditions. Electric shock and injury to workers can occur by working with
electricity. General, organizational and technical safety and protection measures
must be taken to avoid any injuries. The danger of electricity occurs when the
worker comes into contact with live parts due to damage to electrical equipment or
circuit failure. The higher the voltage is, the higher the current is. Working under
voltage (live working), which until a few years ago was still the exception
(especially at medium, high and very high voltage), is becoming more and more
common way of working. Live work is any work where workers with their body,
tools or equipment enter or touch parts of equipment under the voltage. Live line
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working belongs to jobs with special working conditions. Depending on the type of
work, workers should be taught and trained under the same conditions as during real
work, and additionally specially trained for special work. Training programs for live
work are determined by the appropriate institution for training workers for working
under voltage. Everyone must stick to safety measures without endangering anyone's
health or life. In order to provide customers with uninterrupted power supply,
maintenance of electrical power facilities, transmission and distribution lines is
performed under voltage. In this paper, the procedure of safe operation under
voltage and necessary equipment will be explained. [1]

2. METHODS OF LIVE WORKING

The operation process itself ensures, above all, the protection of the live line
workers from the danger of voltage presence, as well as a sufficient level of
insulation between parts under different voltages to avoid the risk of short circuits.

Working under voltage requires a greater degree of knowledge and experience,
special training, significant psychophysical abilities of workers and work discipline.

According to the Ordinance on safety and health when working with electricity
NN 88/12, article 87, live operation requires the use of prescribed and tested modes
of operation, as follows:

- working at a distance from live conductors,
- working with insulating gloves,
- working on the conductor potential. [2]

method of working
INSULATING RODS "AT A DISTANCE"
INSULATING method of working
"IN TOUCH"
GLOVES ? INSULATING AGENTS
INSULATING INSERT OF HYDRAULIC POTENTIAL work
PLATFORM method
PHASE POTENTIAL EARTH POTENTIAL

Figure 1: Positions of protective elements according to live line working methods
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2.1. Method of working “AT DISTANCE”

The operator stands outside the minimum approach distance, unless established
protective systems are used, and works on live parts using tools secured to the ends
of insulating poles or ropes that are suitably insulated for the voltage level parts
which will be worked on. [3]

insulating pole
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conductor
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.

conductor
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insulating blanket [Q = ] zone of operator
] N ) — i
L | h movement
' '
. J ’
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insulating ladder

zone of operator = |
movement

conductor

conductor p

insulatong insert

Figure 2: Method of working “at distance”

2.2. Method of working “IN TOUCH”

The operator uses, in addition to other protective equipment, rubber protective
gloves, insulating shoes and insulated hand tools. The operator should cover all non-
insulated parts that could be dangerous to life or could cause a short circuit with
insulating blankets, caps, foils. [4]
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Figure 3: Zone of movement when working with the "in touch" method
2.3. Method of working “AT POTENTIAL”

The method of working “at potential” is most often performed at high and very
high voltage. When working at the potential, the operator approaches the live part
with an insulating ladder, an insulating platform or a basket suspended from the
insulator. The protective clothing he wears contains metal mesh, which forms a kind
of Faraday cage. It is necessary to connect the protective suit to the live part with a
flexible conductor, to ensure that there is no potential difference. [8]
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Figure 4: Method of working “at potential”
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3. PERSONAL PROTECTIVE EQUIPMENT FOR LIVE LINE
WORKERS

According to General Guidelines for Safety of Live Line Working, workers
performing live line work should wear insulating protective appliances (insulating
clothing or insulating shawls, insulating sleeves, insulating gloves, insulating shoes,
insulating safety helmets, etc.), which we can see at figure 5. Workers performing
live line connection or disconnection of leads should wear goggles and use safety
belts having good insulating properties. Insulating protective appliances should not
be taken off during live line working. [5]

All equipment used for working on overhead lines and apparatus shall be
surveyed
every month by a responsible official and he shall take random checks on the
equipment to satisfy himself that the equipment is in good condition, paying special
attention to the safety equipment such as safety belts, gloves, ropes used for hoisting
etc.
as per schedule. Any replacement due to wear and tear shall be made immediately.

(6]

Basic personal protective equipment for live line workers: [7]

a) Hard hat — made from hard plastic with inner web suspension system; has
universal slots to attach accessories such as ear protection. Extended brim
protects face from falling debris. Factory-tested for dielectric strength.

b) Safety glasses — Nylon, one-piece frame. Worn to block hazardous sun
glare, particularly when working on energized lines.

c¢) Ear protection — Mounts into hardhat slots and has replaceable foam
cushions. Different types have different noise reduction ratings

d) Rubber sleeves — Dielectric-tested, seamless, vulcanized molded rubber that
protects wearers arms from unintentional contact with energized power
source

e) Safety harness and Hearing Protection — full body harness for working in
elevated bucket. Harness attaches to truck boom with lanyard and locking
snap hook.

f)  Shirt — 55% Modacrylic/45% cotton flame resistant fabric and stitching with
nonmetallic buttons. Protects from burns in event of contact. Bright color
highly visible in high traffic areas

g) Rubber gloves — Dielectric-tasted, rubber insulated gloves for electrical
protection. Glove thickness dictates the level of voltage line personnel may
work.

h) Lanyard — Nylon strap with locking snap hooks connects to lineman's safety
harness (in back) to truck boom to prevent falling.
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i) Rubber glove protectors — Leather gloves with Velcro tightening strap and
attached orange vinyl cuff. Worn over insulated rubber gloves to reduce
chance of puncturing or tearing from sharp objects.

j)  Hot stick — insulated, dielectric-tested fiberglass tool for moving or
adjusting live electrical equipment.

k) Jeans — 88% fire resistant cotton/12% Nylon with flame resistant stitching.
Protects from burns in event of electrical contact.

1)  Work boots — Lace-to-toe, steel or ceramic-toe leather boots with extra arch
support for climbing.

A LINEMAN'S SAFETY EQUIPMENT
HARD HAT
SAFETY GLASSES

I HoT sTick
HEARING PROTECTION

SAFETY HARNESS
RUBBER SLEEVES

RUBBER GLOVES FIRE RETARDANT SHIRT

RUBBER GLOVE

PROTECTORS REFLECTION

FIRE RETARDANT JEANS

WORK BOOTS

Figure 5: Personal protective equipment for live line workers

3. CONCLUSION

Working under voltage requires special training as well as safety and protective
equipment that have been tested according to current standards. Live line workers
must follow all rules for live work and use all prescribed equipment to prevent
injuries at work. The starting point for the development of live line work technology
is educational centers, and Croatia has a high-quality educational center in Velika,
which leads to the conclusion that it has a good foundation for the further
development of live line technology. Along with constant technological
development, a high level of professional training, the constant renewal of workers
knowledge, the introduction of live work results in a significant reduction in
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fatalities, a reduction in minor and serious injuries at work, and the preservation of
workers health. Live line working also brings economic benefits to factories and
electricity suppliers, due to the continuity of the power supply.
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Abstract:

Introduction: The emergence and spread of the emerging COVID pandemic 19 have changed
all aspects of human life by imposing new habits and behaviors to reduce human-to-human
transmission of the virus. At the beginning of the pandemic, it could not be said with certainty
whether the Sars-CoV-2 virus was transmitted through breast milk to an infant.

Aim of the study: The main objective of this final paper is to examine the impact of the Covid-
19 pandemic and social isolation measures on breastfeeding and the satisfaction of
breastfeeding mothers with the support they received during breastfeeding during the Covid-
19 pandemic.

Methods: The research was conducted through an online anonymous questionnaire that was
shared via social media in interest groups that promote motherhood and provide support to
breastfeeding mothers in the first days of motherhood.

Results: Before starting breastfeeding, 49% of mothers were informed about the transmission
of the Sars-CoV-2 virus to the child through breast milk, while 51% of mothers did not ask for
information about it. 48% of respondents believe that the Sars-CoV-2 virus is not transmitted
through breast milk to the child, 40% of respondents do not know the answer while 12% of
them believe that the virus is transmitted through breast milk.

Conclusion: At the time of the Covid-19 pandemic, breastfeeding mothers need to ensure a
smooth stay with the newborn in the common area and be taught general epidemiological
measures to combat the transmission of the virus to the child

Keywords: Covid-19 pandemic, breastfeeding
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1. INTRODUCTION

Breastfeeding is associated with positive effects on the physical and emotional
health of the mother after childbirth, lactation, and the rest of her life. Epidemiological
studies have shown that, compared to non-breastfeeding women, breastfeeding
women are less likely to use health services, have a lower incidence of respiratory,
cardiovascular, and gastrointestinal disecases as well as fewer emotional health
problems (1). Several studies have highlighted the benefits of breastfeeding and its
protective effect in reducing the risk of breast cancer as low estrogen levels during
lactation reduce the rate of cell proliferation and differentiation. It has been estimated
that the risk of breast cancer can be reduced by more than 4% for each year of
breastfeeding (2). According to a study conducted by UNICEF in 2014, a 16%
increase in the proportion of mothers breastfeeding for more than six months can
reduce the expected global prevalence of breast cancer by 1.6% per year (3). A
pandemic caused by the SARS-CoV-2 virus isolated in the Chinese city of Wuhan in
late 2019 has disrupted the daily life activities of the population globally and caused
major public health and economic consequences around the world. Given all the
benefits associated with breastfeeding infants with suspected Covid-19 infection in
mothers, according to the UNICEF recommendation of March 2020, it is advisable to
start or continue breastfeeding with general protection measures (4).

2. AIM AND HYPOTHESIS OF THE RESEARCH

The main objective of this final paper is to examine the impact of the Covid-19
pandemic and social isolation measures on breastfeeding and the satisfaction of
breastfeeding women with the support they received during breastfeeding during the
Covid 19 pandemic.

The specific objectives of the research are:

e Determine the relationship between breastfeeding and the mother's level of
education and age

e To determine the knowledge and attitudes of breastfeeding mothers about the
impact of the Sars-CoV-2 virus and vaccines against it on the safety of
breastfeeding.

e Determine the relationship between breastfeeding and the source of
information on the impact of Covid-19 on breastfeeding

e To establish the connection between knowledge about the impact of the
Covid-19 vaccine on breastfeeding
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2.1. HYPOTHESES

*  Hypothesis 1: Mothers of younger age will breastfeed to a greater extent than
older mothers

*  Hypothesis 2: The level of education has an impact on the frequency of
breastfeeding

*  Hypothesis 3: Source of information on the impact of Sars-CoV-2 virus on
breastfeeding safety influences breastfeeding decision

3. METHODS AND SUBJECTS

The research was conducted through an online anonymous questionnaire
compiled in a Google forms form that is shared via social media in interest groups
that promote motherhood and provide support to breastfeeding mothers in the first
days of motherhood. The research lasted from 20.08. to 01.09.2021. years. A total of
115 respondents responded to the survey and completed the questionnaire correctly
and completely. Participation in the study was completely anonymous. The Chi-
Square Test of Independence determines whether there is an association between
categorical variables

4. RESULTS

A total of 115 respondents with an average age of 30.8 (£ 6.45) years participated
in the study, the youngest was 20 years old and the oldest 50 years old. After the birth,
the respondents received their first information about breastfeeding mostly from 39
(33.9%) birth and maternity hospitals, then from family and friends 28 (24.3%), from
the media and social networks.
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Figure 1: From whom did you get the first information about breastfeeding?

From whom did you get the first information about breastfeeding?
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When there were problems with breastfeeding, the respondents mostly sought help
from a close person 45 (39.1%), followed by a patronage nurse 27 (23.5%).
Respondents in the smallest percentage turned to the breastfeeding support group 9
(7.8%). The largest number of respondents 54 (47%) were visited by a community
nurse 1-2 times a week, 21 (18.3%) were visited by a community nurse, and 15 (13%)
respondents stated that the community nurse did not visit them at all.




8" International Professional and Scientific Conference

OCCUPATIONAL SAFETY AND HEALTH

Figure 2: How many times a week did the visiting nurse visit you?

How many times a week did the visiting nurse visit you?

70
60
50
40
30
20
) L i =
0 ||
1-2 timesa 2-3 timesa 3-4 times a . Didn't visit
come at my
week week week S me at all
mvitation
m percentage % 64,3 18,3 3,4 18,4 13

The reason for cessation of breastfeeding in most respondents 74 (64.3%) was an
independent cessation of breastfeeding by a child, followed by 27 (23.5%)
respondents with some problems with the breast, then in an equal number of
respondents 6 (5.2%) second pregnancy and weight loss of the child. Only 2 (1.7%)
respondents stopped breastfeeding due to Sars-CoV-2 virus infection.
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Figure 3: Reason for stopping breastfeeding

Reason for stopping breastfeeding
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In this research 63 (55%) respondents stated that they received all the necessary
support and assistance with breastfeeding, 38 (33%) believe that they received partial
assistance, and 14 (12%) respondents believe that they did not receive the necessary
assistance and support related to with breastfeeding in the maternity ward.
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Figure 4: Do you think that the vaccine against COVID 19 protects the baby
through breast milk?

Do you think that the vaccine against COVID 19 protects
the baby through breast milk?

HEYes

ENo

Respondents who believe that the vaccine against Covid-19 does not protect the child
from the disease breastfed statistically significantly more often than other respondents
(Table 5)

5. DISCUSSION

The main objective of this study was to examine the impact of the Covid-19
pandemic and social isolation measures on breastfeeding and the satisfaction of
breastfeeding women with the support they received during breastfeeding during the
Covid-19 pandemic. The ratio of respondents who breastfed their children with
secondary and higher education was equal to those who did not breastfeed, while the
ratio of respondents with higher education who did not breastfeed was 4% higher than
those who breastfed. Statistical analysis of the results did not show a statistically
significant difference among the respondents depending on their education. A study
conducted on a sample of 1,219 breastfeeding women in the UK examined the impact
of Covid-19 on the decision to stop breastfeeding. The majority of 70.3% of
respondents attributed the decision to stop breastfeeding to a lack of face-to-face
support, 20.9% were concerned about the safety of breastfeeding, and 6.5% of
respondents attributed the development to infection. The results also showed that
mothers with a lower level of education stopped breastfeeding earlier due to concerns

m1 do not know
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about the impact of breast milk on the health of the child (5). The analysis of the result
proved a statistically significant difference in breastfeeding depending on the source
of information. Respondents who sought information on the Internet breastfed
statistically significantly more frequently than respondents who received information
from family and friends and scientific research. The task of maternity health
professionals, gynecologists, and community nurses is to follow the latest research on
breastfeeding safety during a pandemic to be ready to offer the future mother and
breastfeeding mother relevant information supported by scientific evidence and thus
influence her possible fears. to the safety of the child. In the age of the internet,
pandemic information is available to everyone, but it is sometimes difficult to
distinguish information that is accurate from inaccurate.

6. CONCLUSION

Given all the benefits associated with breastfeeding infants in case of suspicion
of the presence of Covid-19 infection in the mother, according to the latest research,
it is desirable to start or continue breastfeeding with general protection measures.
Before starting breastfeeding, it is the task of healthcare professionals to acquaint the
mother with the known routes of virus transmission and possible risks related to the
health of the infant. The decision to start or continue breastfeeding or to express milk
should be made by the mother herself after receiving all relevant information. The
task of health professionals is to teach the mother how to apply general protective
measures before and during breastfeeding to avoid the transmission of the virus from
mother to child as much as possible.
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Abstract: The assessment of workability is very important for the employer and one of the ways
to increase human resources. In the study on the assessment of working, capacity is included
nurses/technicians who are employed in general hospitals and clinical hospital centers, and
nurses/technicians working in health care facilities in a house. The assessment of work ability
was carried out by WAI questionnaire. The results obtained through the research show that
there is no significant statistical difference between the two examined groups in the assessment
of work capacity.

Diseases which are the subjects most often, or which might reduce work capacity are injuries
in the accident, diseases of the muscle and skeletal system, heart and circulatory system,
respiratory system diseases, and mental disorders.

Keywords: nurse /technician: assessment of working capacity, WAI index

1. INTRODUCTION

The profession of nurse is classified as a high-risk occupation in terms of back
pain (1) - the most intense incidence of lower back pain (58%) was found among
registered nurses (2). Musculoskeletal disorders are the most common reason for long-
term sick leave of nurses in Germany (3). At the same time, "burnout" and
psychological disorders are common among health professionals (4). Because of these
interdependent factors, the focus is shifting to preserving the working capacity of
health professionals. Accurate assessment of workers' working ability is very
important for employers, it is one of the ways to increase human resource productivity
(5). The notion of workability is the basis for planning and proper selection of staff
for different jobs (6). The work ability index (WAI) was developed in Finland and is
based on data collected from periodic health examinations and tests at the workplace.
It aims to promote health and quality of working life. The use of WAI in research and
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practice has expanded to several countries, with translation into 24 languages (7).
Many workers have been shown to tend to underestimate their actual risk of
developing the disease (8). Perceived self-efficacy in performing physical tasks and
priorities in health and safety at work is important for health, safety, and workability
).

The aim of this paper is:

» Compare nurses/technicians working in hospitals and in-home health care to assess
the workability

» Examine which diseases occur most often in the respondents, i.e., which diseases
could reduce their ability to work.

2. RESPONDENTS AND METHODS

For the research, 244 respondents aged 20 to 65 years were selected and were
divided into two groups. The first group consists of nurses / medical technicians
employed in health care institutions (132 respondents), while the second group
consists of nurses employed in general and clinical hospital centers (112 respondents).
The criterion for inclusion in the examination is the position of a nurse / medical
technician of all levels of education and professional title. The survey was conducted
in the period from November 20, 2021, to January 20, 2022.

2.1. Methods

The instrument used for the research was the Work Ability Index
Questionnaire, a standardized questionnaire of the Finnish Institute of Occupational
Medicine hereinafter referred to as the WAI. The questionnaire is used to test
workability concerning job requirements. The Work Ability Index (WAI) is expressed
numerically and is calculated according to the instructions of the Finnish Institute of
Occupational Medicine. The range of points is from 7 to 49 points. A higher number
of points means better working ability. According to the number of points, the
working capacity index is categorized into four categories:

*  bad (7 to 27 points)

*  good (from 28 to 36 points)

* very good (from 37 to 43 points)

» excellent (44 to 49 points).
WAL is highly predictive of the retention of employees in a particular job. People who
have been measured to have poor WAI do not stay in that job for more than five years.
If people have bad or good WAL, certain measures need to be taken to accommodate
the worker's capabilities and job requirements. Basic descriptive statistical parameters
(arithmetic mean, standard deviation, minimum, maximum) are presented for all
continuous variables, while percentages of individual values are calculated for
categorical variables. The obtained numerical values of the results followed the data
processing, and the software Microsoft Office Excel 2013 is used for the
transformation of data from numerical to graphical form, as well as the final data
processing. 2 test. The results are shown in graphs and tables.
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3. RESULTS
Table 1: Presentation of respondents by gender
A B
+
Institutes Hospitals and KBC ATB
Total Total Total
Percentage Percentage Percentage
Responden | numb N numb N numb N
% % %
ts er er er
132 54,10 112 45,90 244 100,00
Respondents by gender
Women 127 52,05 103 42,21 230 94,26
Man 5 2,05 9 3,69 14 5,74

The study involved 132 respondents from institutions and 112 respondents from
general hospitals and clinical hospital centers. Out of the total number of respondents,

230 are female and 14 are male, i.e., 94% are women and 6% are men.

Table 2: Presentation of the age structure of the respondents

A B
: : A+B
Institutes Hospitals and KBC
Age Total Percentage Total Percentage Total Percentage
group | numbe N numbe N numbe N
% % %
s r r r

20-30 26 10,66 22 9,02 48 19,67
31-40 37 15,16 42 17,21 79 32,38
41-50 44 18,03 37 15,16 81 33,20
51-60 25 10,25 10 4,10 35 14,34
61-65 0 0,00 1 0,41 1 0,41

The most represented group consisted of 81 respondents and consisted of respondents
aged 41 to 50 years, while the least represented group of respondents was aged 61 to
65 years and consisted of 1 respondent. The age group of 51 to 60 years is represented
by 14% of respondents, while the age group of 20 to 30 years is represented by 20%

of respondents. The age group of 31 to 40 years is represented by 32%.

Table 3: Division of respondents by education

A B
: X A+B
Institutes Hospitals and KBC
Total Total Total
. . Percentage Percentage Percentage
Qualifications | numb o numb o numb o
0 o o
er er er
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Nurse;ts‘:hnm 109 44,67 62 25,41 171 70,08
Bachelor of 23 9,43 50 24,59 73 29,92
Nursing

The largest number of respondents, 171 (70%), are nurses / medical technicians, and
73 respondents (30%) are bachelors of nursing. Of the total number, 70% of
respondents have a high school diploma, while 30% of them have completed the
professional study of nursing.

Table 4: Division of respondents by workplace

A B
- ; A+B
Institutes Hospitals and KBC
Working Total Percentage Total Percentage Total Percentage
numbe numbe numbe
place . % . % r %
Hospital 0 0,00 62 25,41 62 25,41
Clinic 0 0,00 50 20,49 50 20,49
I“S“;u“‘) 123 54,10 0 0,00 123 54,10

There are 132 respondents employed in health care and rehabilitation institutions, 50
respondents are employed in clinics, and 62 respondents in general hospitals. Of the
total number of respondents, 54% are employed in care and rehabilitation institutions,
21% in clinics, and 25% are employed in general hospitals.

Table S: Presentation of the type of work of the respondents

A B
X X A+B
Institutes Hospitals and KBC
Organization | Total N Total o Total o
of work number Percentage% number Percentage% number Percentage%
in team 37 15,16 112 45,90 149 61,07
independently 95 38,93 0 00,00 95 38,93

Regarding the organization of work, the team consists of 149 respondents, while 95
respondents work independently. 61.07% of respondents work in teamwork, while
39% of respondents work independently.

Table 6: Display of t

pe of duration of employment

A

B

Institutes

Hospitals and KBC

A+B
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Type of Total Total Total
Percentage Percentage Percentage
employme | numb o numb o numb o
nt er ? er ? er ’
definitely 16 6,56 8 3,28 24 9,84
mdet;mtel 116 47,54 104 42,62 220 90,16

According to the type of employment, 220 respondents were employed for an
indefinite period, while 24 respondents were employed for a definite time. 90% of
respondents are employed for an indefinite period, while 10% of respondents are
employed for a definite time.

Table 7: Presentation of the working capacity index of all respondents

A B
- X A+B
Institutes Hospitals and KBC
WAI
Total Percentage Total Percentage Total Percentage
CRIIBGOY number % number % number %
INDEX ’ ’ ’
BAD 0,41 1 0,41 2 0,82
GOOD 5 2,05 7 2,87 12 4,92
VERY GOOD 33 13,52 30 12,30 63 25,82
EXCELLENT 93 38,11 74 30,33 167 68,44

In the conducted research, 167 respondents have an excellent index of working ability,
and 63 respondents are very good. Only 2 respondents have a poor work ability index,
while 12 respondents have a good one. Excellent 68% of respondents have a working
ability index, 26% have a very good working index, 5% have a good one, and 1% of
respondents have a poor working ability index.

Table 8: WAI index of employees in health care and rehabilitation institutions

HIPOKRAT HEALTH HEALTH HEALTH
MEDICA INSTITUTION | INSTITUTION | INSTITUTION
ZADAR FLORENCE TOBIO ZG ZDRAVKA
M 43,60 46,67 42,56 47
SD 4,15 3,30 4,53 2,83
Max 49 49 49 49
Min 37 4 34 43
HEALTH
HEALTH
UNPIHIRUIOIN] ZLATNE ZNJ ZAGREB | INSTITUTION
HELENA RUKE KARLOVAC
SMOKROVIC
M 454 44,53 45,00 44,92
SD 2,06 6,54 3,86 428
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49 49

38

49
32

Max 49

Min 43 22

According to the WAI index, respondents employed in health care and rehabilitation
institutions at home have the highest number of points 49, and only a small proportion
of respondents have 22 points. Table 4 shows the arithmetic means and standard
deviations by institution, as well as the minimum and the maximum number of points
in the WAI questionnaire.

Table 9: WAI index of employees in general hospitals and clinical hospital
centers

THALASSOTHERAPY | THALASSOTHERAPY | OB SII}ESEI}{I?E?D
OPATIJA CRIKVENICA PULA | R THOPEDICS
M 4730 44,06 43.50 4330
SD 1,73 5,74 5,22 5,05
Max 49 49 49 49
Min 44 29 32 >
DIGESTIVE | RAB
OPERATING HALL | ANESTHESIA | DIALYSIS | o bl
M 45.00 43.60 46,60 4445 | 42.50
D 1.54 4.64 437 403 7.5
Max 49 49 49 49 49
Min 15 38 34 37 22

According to the WAI index, respondents in general hospitals and clinical hospital
centers have the highest score of 49 and the lowest of 22. Table 5 shows the arithmetic
means and standard deviations by hospital sites, as well as the lowest and highest
scores in the WAI questionnaire. By comparing the obtained values (Table 7), we
tested the set hypothesis using the y2 test, where the probability is ¢ = 0.05, the degree
of freedom is 1, and the critical value is 3.84. The obtained 2 = 0.755795757 leads
us to the conclusion that there is no significant difference in the WAI index of
workability between the examined groups.

4. DISCUSSION

Research has been conducted on the frequency of health problems of this profile
of health professionals, which gives worrying results (10, 11, 12). Most nurses suffer
from a specific disorder that results from lifting patients, pushing heavy equipment,
moving patients, or holding heavy instruments in operating rooms (13). One of the
first surveys in the Republic of Croatia regarding the assessment of working capacity
was conducted in clinical, general, and special hospitals in the City of Zagreb, in the
period from 2006 to 2008. The study included 2,380 respondents between the ages of
18 and 65 who work in the workplace of health professionals (nurses and technicians
of secondary and higher education, doctors, and other highly educated people). The
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results of this research showed that the examined health professionals in hospitals in
the city of Zagreb have on average very good working ability (14). One of the factors
that can influence the increase and maintenance of working capacity in health
professionals in education. The research conducted on nurses in Croatian hospitals by
the research group of the Medical Faculty of the University of Zagreb within the
project of the Ministry of Science, Education and Sports Health at Work and Healthy
Environment, no. 108-1080316- 0300, showed that higher education is significantly
associated with the better working ability (15), which coincides with the results of
studies conducted in other countries (16, 17). Therefore, it is necessary to provide
education to employed nurses even after completing their formal education in high
school or college, which would have a positive effect on the working ability of the
largest group of health professionals, and thus on the quality of care for patients. In
the examined sample, 171 respondents (70%) had only basic secondary education,
while 73 respondents (30%) had completed the professional study of nursing
(bachelors of nursing). In this study, a larger number of nurses with only a basic
education, and despite this, the results in the assessment of working ability with the
WAI questionnaire ranged from very good to excellent working ability. A specific
problem is related to the education of nurses in Croatia. Institutions that provide health
care services, as well as general hospitals and clinical hospital centers need highly
educated nursing staff (which is provided by undergraduate and graduate nursing
studies), but highly educated nursing staff often do not have systematized jobs and are
not adequately rewarded according to education. it often acts degrading and
demotivating. Both groups of respondents rate their ability to work concerning job
requirements as very good. The current working capacity with the psychological
requirements of work in health care institutions was rated from moderate to very good.
This result can be associated with higher age of employees, increased job demands,
daily routine, and possibly inappropriate interpersonal relationships. Most employees
work in private institutions, so they probably feel insecure here as well, which is
reflected in their mental state and the psychological demands of the job. They are
entrusted with the care of patients who need continued health care outside the
institution. Often these are patients who need palliative care and in whom the outcome
of treatment and health care is uncertain, which greatly affects the ability to work
according to the psychological requirements of the job. The results of this research
can be an incentive for further research, which would be conducted on a larger number
of respondents, over a longer period and in several different jobs that are in the
competence of nurses/technicians of different levels of professional education.

5. CONCLUSION

Based on the obtained results we can conclude the following:

1. An excellent result was obtained in the assessment of the working ability of
the respondents with the WAI questionnaire.

2. In the assessment of working capacity there is no significant statistical
difference between the two examined groups.

3. Diseases that most often occur in respondents, or that could reduce their
ability to work are the following: injuries in accidents, diseases of the
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musculoskeletal system, diseases of the cardiovascular system, respiratory
diseases, and mental disorders.

Diseases can have their causes in the physical and mental burden of health
professionals of this profile.

Illnesses of health professionals are closely related to age, length of service,
and organization of working hours in health care institutions as well as in
general hospitals and clinical hospital centers.
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Abstract: Obesity is a growing problem in the world. Obesity is also a big problem in
Croatia, as we are the 5th country in Europe in terms of obesity. In this paper, [ want to explain
what exactly obesity is and why a healthy diet and exercise are importan