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ERGONOMICS IN PRACTICE AND ITS INFLUENCE
ON EMPLOYEES " PERFORMANCE

The article deals with the human performance and the factors that affect job performance. During the performance of work a person is

exposed to risk factors which to some extent adversely affect his health. It is necessary to note that two views of the position of man in the

process currently prevail in the company. The first one, promoted by particular employers, puts the emphasis on performance increase of

workers and productivity growth. The second one view is supported by employees and emphasizes the need for safety of a man and health at
work. The aim of ergonomics is currently referred to harmonise these views.
Keywords: Workload, performance, work performance, performance curve.

1. Introduction

Work is an essential and, therefore, the dominant activity in
the life of every person. An employer has to create the optimal
working conditions for an employee to be able to use their
performance-related capacity fully. The results which the keeping
of the ergonomic rules in an enterprise brings can be divided into
the economic ones, important for the employer and the health
keeping ones, important for the employee. A man spends an
essential part of their life in a work activity which has formed
them during the whole evolution. Therefore, we cannot overlook
work activity and its effect on a person because it has progressive
importance in human development and it is the factor of mental
and physical functions improvement [1 and 2].

More and more difficult combination of the relationship
between a man, a working means and an object of work has
been culminating recently. Human working activity has been
expanding but, at the same time, the working conditions and
the demands on a workman have been changing. Nowadays the
development of science and technology extends into the structure
of productive forces of society. It also influences the relation of
a human being to work and their working conditions and thus
affects their lifestyle. The demands on development of motor
abilities and experience have been decreasing; the importance
of sensory experience, theoretical and intellectual knowledge has
been increasing. The changes in human behaviour are arising as
a consequence. These are the changes of a technical character
which influence the working environment as well as the changes
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in human behaviour. The changes may occur in positive or
negative reactions influencing the satisfaction rate, the level of the
spent effort and health risks for workmen while performing [3].

2. Current problems in ergonomics

The problems which are related to their influence on the
employee emerge simultaneously with the changes of working
conditions. Each change in working and technological procedures
leads to the changes in work conditions and demands imposed on
a person. In most cases we do not pay much attention to these
consequences to the employees. We are only interested in them
when they have an accident, illness or a negative influence on the
employee is visible.

Often there is a conflict of opinions as to the means of
production affect humans. On the one hand it can be argued that
they facilitate working, on the other hand, may adversely affect
the employee performing work [4 and 5]. Also, you can still watch
the signs of factors unfavourable for working conditions, such as
air pollution, improper spatial solution of workplaces, chemical
pollutants, and stressful situations and so on.

It is appropriate to think about the fact that technical
progress, which should serve man, often turns against them. The
progress of science and technology often facilitates the work of
staff outside the work activities but sometimes it is at the cost of
human health. It is not only about the damage to health of the
employee being influenced by risk factors, such as occupational
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disease or accidents at work. It may also be the effect of those
factors, the importance of which comes to the fore only in
a combination with certain conditions of work. They may initially
manifest themselves by dissatisfaction, incapacity to work or
other forms, which can upset the balance between the claims that
are made on the employee and their options to deal with them
[6, 7 and 8].

3. Workload and work performance

As Skrehot stated [9] the workload is a set of external
conditions, requirements and circumstances of the particular job
system affecting physiological and psychological state of man.
It can therefore be argued that each work activity represents
a challenge for the organism. The size of the application of the
load depends on several factors [9]: the readiness and capability
of the employee to perform the task, from the very nature of the
task and the conditions under which the performance of the task
takes place. With excessive workload not only the size of physical
force, but also the human psyche are worsen.

Itcan be argued that every individual has a certain performance.
Performance is understood as a group of attributes and skills that
form the precondition for the proper accomplishment of tasks [5
and 10]. Performance can be characterized as a person’s ability to
bring power per unit of time. The work output we produce is only
a part of the overall performance, which we are able to perform.

Work performance is the result of a purposeful activity that
takes place over time under certain conditions [5 and 11]. When
we think of how much power is to be submitted during work
activities and, for example, in sports, we can perceive a significant
difference. During the sport, naturally, we try to give out our
maximum and give the best performance. This is not at work.
Here, it is particularly important that staff is able to serve the long-
term stable performance. We can, therefore, conclude that job
performance does not reflect the effort with which the employee
performs the activity, or how much of their power reserves has
been used. The term work performance can present a concrete
result of the work that is done under certain conditions and for
a certain time unit.

People bring different power in identical situations. Also, an
individual performance in a relatively short time intervals may
vary. Due to the mentioned considerations and the fact that every
exercise cannot be measured by energy loss per unit time, it is
more preferable to consider performance.

As it has already been mentioned a man gives only a certain
proportion of their output when working. It is called the
performance-related standby where the man leaves the rest
(so-called power reserve) mostly to non-work activities [11]. For
the activities in the working processes in most cases it is not
necessary to use the full performance, with which we dispose,
hence the reserve. Natural biological barriers and regulatory
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mechanisms prevent it. Exactly these regulate the man s output
and for a particular employee they ensure an average and for him
the most satisfactory output to be maintained.

3.1The factors influencing work performance

Almost all the operating results are achieved through
company employees. Through it, i.e. how they consistently
do their jobs, they contribute greatly to the achievements of
business objectives, ensuring the competitiveness of the company
and increase performance.

As already mentioned, the boundaries of human performance
are limited by opportunities and the limitations of power reserve.
Subjective factors play an important role here and they represent
individual human capacity to use its throughput capacity to
complete the required work results [12]. How much a person
actually makes the use of the power capacity also depends on the
interest to fulfil and achieve the desired performance.

Objective performance conditions include
circumstances in which performance takes place. These are the
factors which are extraneous to the employee and the employee
cannot affect them either [12]. The mentioned factors (Fig.
1), however, affect their job performance and, therefore, it
is necessary to be aware of the degree of their impact on the
employee and to examine them in detail.
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Fig. 1 Factors influencing employee 's work performance

Based on the knowledge we have of psychology, physiology,
anthropometry, hygiene and other areas that make up the
knowledge base of ergonomics, the standardized values of
the factors in the working environment have been defined.

According to Gilbertova and Matousek [13] and Kovac [4]
the performance capacity of a person is affected by the following
factors:

a) Sensorimotor capacity - primarily a function of vision and
hearing belong here. Capacity of sight is given by:

o Visual acuity - the ability for the eye to distinguish objects
and their details at a distance. It is possible to express it
by the angular size (about 5 - 6 minutes of arc) or the
so-called acuity is determined, which is the ability of
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the eye to identify the two closest points lying as two
separate objects. The ability of the sharp perception of
the environment by means of vision is determined by
the size of the viewing angle which can be measured by
perimeter. Optimal field of view in the design is a 20 °,
normally 60 °, 120 ° and functional up to 220 ° [14].

e Spatial vision - i. e. stereoscopic binocular vision, it is the
ability to determine correctly the distance of objects in
space, in both horizontal and vertical directions.

e Eye accommodation - it is an adaptation of the eye, the
change in optical power due to the interest in seeing
objects at different distances sharply.

e Colour vision - it is the ability to perceive the different
colours of light in the visible radiation in the wavelength
range 380 - 760 nm. According to studies, healthy
human eye is able to distinguish between about 130
to 150 colours in the range 400 - 700 nm. From the
point of view of the field of vision, the level of sufficient
distinctiveness of colour is in the horizontal plane of the
eye 30 ° - 60 ° on both sides and 30 ° above the axis and
70 ° - 80 ° below the axis of vision in the vertical plane
[13].

e Adaptation of the eye - by the eye adapting to the
changes of lighting conditions. The requirements for the
rapid adaptation of the eye are associated with uniform
lighting of workplaces and observing the correct ratio of
brightness between the workplace and the environment.

e Reaction of the hearing to the sound - it is the ability of
the organ of hearing to perceive sound stimuli from the
environment. For a man the sound pressure level and
frequency of the sound are important. Hearing shows the
greatest sensitivity in about 1000 Hz. The time interval
for a man needed to realize a sound is 0.1 to 0.15, and its
value depends mainly on human attention [4].

b) Mental capacity - incorporates psychic abilities (sensorimotor,
intellectual, and cognitive), motivation, will and others. Its
basis is the intellectual level of a person. The intelligence
quotient, which may be obtained by tests and psychological
methods, is used to find it out. Unlike sensory capacity, which
is determined by the appropriate physiological analyzer and is
expressed in physical units, the setting of mental capacity limits
is very complicated and the result is only approximate [4].

¢) Human adaptation to working conditions - it is the ability of
humans to adapt to the working conditions and resulting
changes. The activity that one must make to overcome the
resulting changes is crucial when adapting. It is affected by
[4, 14 and 15].

* The type and contents of working activity by which
is meant the nature of work tasks and operations, the
technology used, machinery, equipment, and material.

* The risks associated with work - harmful working
environment, working with hazardous machinery.

* The work and rest - the system of breaks during the shift,
unevenly distributed workload and others.

* Social climate

in the workplace - interpersonal

relationships, level of social support.

3.2 Performance curve

Readiness of a man to the work performance during the day
varies from person to person. Physiological readiness to bring
power is the highest in the morning and decreases gradually during
the day. It is, therefore, recommended not to burden a person with
strenuous work activity in the afternoon and in the evening (except
for Shift-plus operation). For duty cycle control it is necessary to
have the basic understanding of the fact that there is a fluctuation
in human performance during the workday, 24-hour daily cycle,
week, or year [11, 16 and 17].

Annual fluctuations in performance - Fig. 2 shows the annual
variation of human performance during the year, while the F
curve illustrates the physical performance and the P curve the
course of mental performance.
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Fig. 2 Annual variation in performance [11]

Weekly variations in performance - performance during the
week changes (Fig. 3). On Monday the power is the smallest, due
to the decrease in dynamic stereotypes and reduced concentration
after the weekend. At the end of the week our performance
declines, not due to physical fatigue, but due to psychological
factors (psychological preparation before the weekend, decreased
concentration).
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Fig. 3 Weekly variations in performance [11]

Daily fluctuations in performance - the human organism
alternately varies during the day and night from the work
(power) to the rest (recovery). At the same time physiological
functions change (change in blood pressure, body temperature,
skin elasticity) as well as mental functions (attention, reaction
time). The performance decreases over time in proportion to the
intensity and difficulty of work (Fig. 4).
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Fig. 4 Daily fluctuations in performance [11]

Fluctuations in performance during the shift - Fig. 5 shows the
performance of each hour of a work shift. Due to the type of work
and individual abilities of a man the length and the duration of the
different phases is different.
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Fig. 5 Variation in performance during the shift [11]
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4. Assessment and control of work performance

To assess and evaluate the employee’s work performance, i.e.
their capability to perform the required work performance, is an
important basis for improving the functioning of enterprises, thus
increasing their overall efficiency.

Man’s work performance can be assessed using the following
criteria [12]:

* The length of time needed to carry out the activity.

* The maximum time reserved for that activity.

* The amount of work performed during a certain time.

* The amount of work done regardless of the performance and
time.

These criteria are not sufficient to evaluate the job performance
and it is needed to supplement them by the additional and more
detailed criteria such as performance stability over time, the
occurrence and frequency of erroneous decisions, quality of work,
accident and more.

Under the conditions that the requirements for a job are
met, the employee ‘s performance at work might be regulated as
follows:

e Duration of work (prolongation or shortening of working
hours, alternating time intervals designed to work and
relaxation).

o Speed with which the work is performed and the degree of work
pace (shortening the time appointed for a rest or designated
for a work performance).

e The amount of work done and power expanded (the weight of
the load to be handled, the number of manipulated loads).

In case that we would like to regulate the work output it is
required from an ergonomic point of view to know the following
indicators:

* Thresholds which determine the functional performance
values of a healthy organism.

» The interaction of those features that is important for a job
performance.

* Factors that may limit the boundaries and hence the
performance of the employee.

From my own experience and observation it can be stated
that a work performance may not be equally troublesome for
different people. The effort you feel as an individual for a specific
individual exercise may also vary depending on fatigue, disease,
mental status, number of breaks, and many other factors.
Between the throughput capacity, which we have and the work
performance that has been produced, we also have the already
mentioned power reserve. Just the mentioned power reserve helps
us cope well with such situations which are considerably of higher
demands on our work performance. Despite the reserve which we
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have, the increased or decreased performance in the long term
can cause significant changes in our bodies.

5. Employment impact on humans

At work, which is defined by reserved working conditions,
requiring the occupation as such, work environment or work
equipment, the fact that human performance is limited comes
significantly to the fore. The employer should assess the intensity
of work load on the body of the employee. The employer
also should focus on how the harmful effects influence the
performance and, in particular, their health. The employer is
obliged to think of legislation, the task of which is to protect the
health of the employee. The factors that affect job performance
interact with each other, have a different degree of severity and
the degree may, of course, vary depending on the time and the
current conditions. It is necessary to note that the factors that
affect the performance may be changed in combination with
other factors and they may be positive or negative. The employer
should be aware of it and in some cases, accept the change of the
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employee ‘s performance, thus lower demands may cause more
problems for the employee as might be expected.

6. Human impact on work activity

With the development of science and technology machine
performance has also increased. Businesses are trying to achieve
the best results and highest profits. With the advantages that a new
technique and technology bring, the employee s performance
becomes the weakest link in the production process. Even greater
demands are placed on staff in order to utilize their maximum
possibilities as well as the maximum use of the machine. From
a health perspective, it is possible for a short time, but only if it
is followed by a sufficiently long rest. The employer should deal
with the contradiction between limited human performance and
unlimited possibilities of modern technology.
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