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The psychological state of an employee is of great importance in the work process. Factors such as
occupational stress, physical and mental fatigue, and work monotony, that is, boredom, may negatively affect
an employee’s health and productivity. These conditions can be observed in various fields - from transport to
manufacturing and healthcare, from military service to office and educational environments. In order to take
effective measures against them, it is first necessary to know the methods of identifying and measuring these
conditions, and then to apply appropriate management strategies. Below, the concepts of stress, fatigue, and
monotony, their causes and consequences, their manifestations in different fields, assessment methods, as well
as psychological and ergonomic management strategies are presented in a formal scientific-technical style,
while remaining simple and understandable for students.

Stress: a state of occupational strain.

Stress is the body’s adaptive response to work demands, that is, a set of negative physical and
psychological reactions that arise when job requirements do not correspond to an employee’s abilities,
resources, or needs. Work-related stress is usually harmful and may lead to deterioration of health and even
an increased risk of injury. In this regard, stress should not be confused with ordinary work-related “difficulty”
or “challenge”: a moderate level of challenge and demand acts as a psychological stimulating factor and
encourages a person to grow and acquire new skills. However, when excessive demands and pressure exceed
the limits of a person’s abilities, a state of psychophysiological strain - stress - develops. According to the
Yerkes-Dodson law, a moderate level of psychological arousal, or optimal arousal, improves work
performance; however, if arousal is too low, for example when the work is boring or monotonous, or too high,
as in excessive stress, work performance worsens in both cases. The following graph illustrates this
relationship:
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In accordance with the Yerkes-Dodson law, this graph shows the relationship between psychological
arousal at work and performance. Under conditions of moderate stress, work productivity reaches its highest
level; however, when arousal is very low, such as in apathy or monotony, or excessively high, as in severe
stress, productivity decreases.

Sources of stress: Factors that lead to stress in the workplace are referred to as psychosocial hazards.
These include high work demands and strict deadlines, lack of resources or authority, low control over work,
unclear tasks, job insecurity, and insufficient social support within the team. For example, the requirement to
fulfill production plans within short deadlines in manufacturing, long working hours and strict schedules in
transport, and the need to make urgent and responsible decisions in healthcare all place strong psychological
pressure on employees. Physical conditions of the work environment, such as excessive noise, poor or overly
bright lighting, uncomfortable temperature, and insufficient ventilation, may also intensify stress.

In different sectors, stress manifests itself in specific forms. In transport, due to high responsibility and
risk, drivers and pilots may experience elevated levels of stress. For example, analyses of road traffic accidents
show that drivers’ psychological state and strain often contribute to accidents. In manufacturing, high
production standards, conveyor speed, and repetitive processes cause significant physical and nervous strain
among workers. In healthcare, especially in emergency and intensive care departments, doctors and nurses
work under constant stress, which affects their decision-making ability and increases the likelihood of errors.
In the military sphere, combat training and the dangerous nature of duties generate stress; even in non-combat
conditions, long shifts and posts requiring constant vigilance can cause psychological strain. In office
environments, stress often arises from information overload, short-term assignments, and conflicts in the
socio-psychological climate. In education, high demands placed on teachers, extracurricular duties, and
difficulties related to students may lead to stress, while students may experience tension and anxiety before
examinations.

The impact of stress on health and productivity is serious. Under conditions of persistent stress,
attention and memory weaken, the quality of decision-making declines, and the tendency to make errors
increases. For example, studies conducted in the United States found that one-quarter of employees considered
their work to be the greatest source of stress in their lives. As a result of prolonged stress, chronic fatigue and
burnout syndrome may develop. In this condition, the employee becomes emotionally detached from work,
while motivation and work capacity decline. Stress causes various psychophysiological changes in the body,
including increased heart rate and blood pressure, muscle tension, sleep disturbances, weakening of the
immune system, and other changes. In the long term, stress contributes to the development of cardiovascular
diseases, hypertension, and neurological disorders. Deterioration of health due to workplace pressure has been
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observed among American workers; for example, in one survey, 20% of employees reported persistent fatigue
and 13% reported headaches as a result of work-related stress.
Methods for identifying and assessing stress:
Several approaches are used to identify stress:

e Psychological tests and questionnaires:

There are standardized psychological questionnaires designed to assess the level of stress. For
example, the Perceived Stress Scale (PSS) is a short questionnaire widely used to measure the
subjective level of perceived stress. The Holmes-Rahe Stress Scale assesses stressful life events using
a point-based system. Special workplace stress questionnaires may also be used, such as ILO-WHO
questionnaires on occupational stress. In addition, specific tests have been developed to assess stress
management skills, for example, Stress Management Competency measures. These tools help
determine a person’s ability to manage stress effectively.

e Physiological measurements and sensor-based tools:
Physiological signs of stress can be recorded using various instruments. Heart rate and heart rate
variability (HRV) are important indicators: during stress, heart rate may increase, while HRV may
decrease, which can be used as a marker of stress. Blood pressure also tends to rise under stressful
conditions. Galvanic skin response (GSR) is another indicator: when a person is stressed, sweat gland
activity increases, leading to higher electrical conductivity of the skin; this can be measured using
special sensors. Respiratory rhythm and the level of cortisol in the blood are also considered stress
indicators, while cortisol analysis provides a biological marker of stress. Modern wearable sensors,
such as fitness trackers and smartwatches, sometimes include stress assessment functions, estimating
stress levels based on heart rate and GSR.

e Observation and behavioral analysis:
Managers and psychologists may detect stress by observing changes in employees’ behavior. For
example, a stressed employee may become irritable, easily angered, withdrawn from communication
with colleagues, or, conversely, may show aggressive reactions. An increase in work-related errors,
delays, or absenteeism may also indicate a high level of stress within a team. Diagnosing an employee’s
psychological state through observation and interviews is a method commonly used by psychologists
in practice. In addition, some companies conduct workplace stress assessments through questionnaires
and training sessions, asking employees to describe their own condition, for example: “How would
you rate your level of work pressure on a 10-point scale?”

Stress management strategies:

A comprehensive approach is required to reduce and manage stress in the workplace. This includes

psychological methods as well as ergonomic and organizational measures:

¢ Psychological support and stress reduction methods:
Training sessions are organized to help employees develop stress management skills. Scientific
studies have confirmed that cognitive behavioral therapy (CBT) methods are effective in coping
with stress. In the CBT approach, employees are taught to identify negative thoughts and emotions
related to work and replace them with more positive and constructive thinking patterns. For example,
instead of the anxious thought “I cannot cope with this task,” the employee is encouraged to think,
“Although this task is difficult, I can complete it if [ approach it in a planned way.”

¢ Mindfulness, or conscious attention focusing, has also become widely used in reducing occupational
stress. Employees who regularly practice mindfulness meditation have been observed to experience
lower levels of stress and greater engagement with work. Relaxation strategies such as breathing
exercises, light meditation, and progressive muscle relaxation also reduce the stress response at the
physiological level: deep and slow breathing slows the heart rate, while gradual muscle relaxation
decreases bodily tension. Many organizations offer employees psychological counseling services
through Employee Assistance Programs (EAPs). Within these programs, professional
psychologists conduct individual or group sessions and provide recommendations for reducing stress.

Ergonomic and organizational measures:
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Improving the work environment from an ergonomic perspective helps reduce stress factors. It is
necessary to redesign the work process, meaning that employees’ duties, authority, and workload should be
distributed fairly. Measures such as eliminating excessively difficult or unrealistic deadlines, hiring additional
staff when the workload is too high, and balancing job demands with employees’ abilities help create a
healthier relationship between work requirements and employee capacity. Work time planning is one of the
important components of stress management. Days off and vacations should be provided according to the
established procedure, fair alternation of night and day shifts should be ensured, and excessively long working
hours should not be allowed. For example, the World Health Organization has reported that chronic long
working hours increase the risk of heart disease and stroke. Regular breaks must be included in the work
schedule. Employees should take short pauses every 1-2 hours and should have lunch breaks as well as short
daytime rest periods, for example, 15-minute breaks. In the United States and Europe, some companies even
encourage employees to take short “power naps” during working hours, because a 20-30-minute sleep can
restore alertness and reduce stress hormone levels. The ergonomic design of the workplace also affects stress.
If the workstation is comfortable and well organized, unnecessary sources of discomfort, such as an
uncomfortable chair, difficulties in performing office tasks, inconvenient computer placement, and similar
factors, can be eliminated. According to available data, proper workplace arrangement, including a
comfortable chair and desk, optimized monitor height and lighting, noise reduction, and other measures,
reduces employees’ physical discomfort and lowers stress levels. Environmental factors, such as room
temperature, humidity, and air cleanliness, should also be maintained within normal limits, because an
uncomfortable environment, such as excessive heat or stuffiness, creates an additional burden on the body and
increases stress.

Improving the socio-psychological environment:
Creating a healthy psychological climate within the team helps prevent stress. If management follows an “open
door” policy and employees are able to freely express their problems and suggestions, stress levels decrease.
Praising and recognizing employees for their achievements, as well as providing opportunities for professional
development and training, also reduces psychological pressure. When an employee feels valued as a member
of the team, their resistance to stress increases. Team-building activities, corporate rest days, and sports and
wellness programs may also be included in an employer’s stress reduction program. In addition, managers
should have conflict management skills and should not allow injustice, harassment, or bullying in the
workplace. Otherwise, such psychological pressure may become a powerful source of stress.

By applying the measures described above, organizations can reduce the negative effects of stress and ensure
healthier and more stable employee performance. Studies show that employer-led stress management training
and programs significantly reduce stress symptoms among employees and improve work productivity.

Fatigue: a state of weakness that reduces work productivity.

Fatigue is a condition in which work capacity decreases as a result of the temporary depletion of the
body’s resources. There are two main forms of fatigue: physical fatigue and mental fatigue. Physical fatigue
occurs when muscles work for a long time or when a person is exposed to heavy physical strain. For example,
a worker who lifts heavy objects on a conveyor line may feel muscle pain and loss of strength by the end of
the shift. Mental fatigue occurs as a result of tasks that require concentration, intensive information processing,
or prolonged mental activity. For example, a programmer who writes code for many hours or a driver who
drives a car for several hours may experience “brain fatigue.”

There is also the concept of sensory fatigue. For example, eye fatigue may occur after staring at one
point for a long time, while a noisy environment may cause fatigue of the auditory analyzer. According to its
origin, fatigue can also be divided into central and peripheral types. Central fatigue develops due to a
temporary decrease in the activity of the brain and nervous system, while peripheral fatigue occurs in the
muscles themselves or at the level of the peripheral nervous system. However, in practice, these types often
occur together.

Fatigue is a natural condition and an integral part of the work process. Normal acute fatigue usually
disappears completely after rest and sleep. However, if rest is insufficient and the workload remains
continuously high, chronic fatigue or excessive exhaustion may develop. In this case, even after one day of
rest, the employee cannot fully restore their strength, and fatigue accumulates over the weeks. Chronic fatigue
is dangerous for workers’ health. It may lead to decreased immunity, sleep disturbances, persistent headache,
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apathy, and symptoms of depression. If fatigue reaches an extreme level and becomes pathological, it may
lead to exhaustion or collapse. For example, in some cases, a driver may fall asleep because of severe fatigue
or continue driving in a drowsy state, which may result in an accident.

Fatigue manifests differently in various fields and has different consequences. The transport sector is
one of the areas most closely associated with fatigue. Long-distance drivers and freight drivers may spend
many hours behind the wheel day and night, which disrupts the sleep rhythm and weakens attention. Studies
have shown that in some countries, 20-40% of all road traffic accidents are associated with driver fatigue.
According to an in-depth analysis conducted in the United States, drowsiness or fatigue of the driver was a
major factor in approximately 17.6% of fatal road traffic accidents. This is a very high figure, meaning that
nearly one in every five fatal accidents may be related to fatigue.

For this reason, many countries require transport companies to introduce fatigue management
systems. For example, in the European Union, truck drivers are allowed to work continuously only for a
certain number of hours, after which mandatory rest is required. For instance, after 4.5 hours of driving, at
least a 45-minute break is introduced. Modern trucks and buses are also equipped with systems that detect and
warn about driver fatigue. These systems monitor parameters such as eye movements and head position and
may give the driver a warning signal such as “Take a rest!”

In manufacturing, fatigue may be both physical and mental. In conveyor-based factories, workers’
muscles become tired from repetitive movements, while monotonous tasks also lead to mental dullness and
apathy. Even during the time of Henry Ford, in the 1910s, it was noted that factory workers working 13-14
hours a day experienced excessive fatigue and injuries. In 1915, a special committee was established in
England to study the growing problem of fatigue among military industry workers. This example shows that
fatigue management became an important issue for enterprises even in periods when continuous day-and-night
labor was required.

In modern manufacturing, especially on assembly lines, if the work pace is high and workers are
required to assemble many parts in a short time, they become extremely exhausted by the end of the shift. This
leads to decreased productivity and an increase in defective products. The well-known Hawthorne experiments
conducted in the 1920s also studied the effects of work pace and working conditions on employees. These
experiments showed that prolonged work, fatigue, and monotony significantly reduce production efficiency.

Fatigue is a specific problem in medicine and healthcare. For example, when doctors and nurses work
day-and-night shifts, they do not get enough sleep and become mentally and physically exhausted. Studies
show that fatigue is high among nurses who work around the clock, and medication errors and other medical
mistakes have been directly associated with fatigue-related conditions. Shifts longer than 12 hours and
working 60-80 hours per week - unfortunately, a situation still found in some hospitals - lead to chronic fatigue
and burnout among medical staff. This is also dangerous for patients, because reduced attention and impaired
decision-making may increase the risk of errors. For this reason, many countries are introducing restrictions
on working hours and providing more rest days in healthcare institutions. For example, in the United States,
a rule has been introduced stating that resident physicians should not work more than 80 hours per week.

In the military sphere and emergency services, such as rescue teams and firefighters, fatigue directly
affects human life and safety. Difficult physical standards performed in the army and during military training,
as well as long periods of combat duty, for example standing guard throughout the night, may drain soldiers’
strength and reduce their alertness. Sleep deprivation is also a serious problem among military personnel.
Reports of the United States Department of Defense have noted that fatigued service members who did not
get enough sleep caused accidents while operating equipment, and in some cases this resulted in casualties
and losses. Therefore, military organizations follow the principle that “a well-rested soldier is a good soldier”
and consider adequate sleep and rest as part of military readiness. They also conduct special training on sleep
hygiene and fatigue management.

In office work and knowledge economy sectors, fatigue is mainly observed in a mental form. Office
employees spend the day sitting in front of computers and working with numerous documents and emails.
This causes mental fatigue, even though physically they may not seem to be moving much. In many cases,
office workers say that by the end of the day they feel exhausted “as if they had been beaten.” This is caused
by mental strain, eye fatigue, and muscle stiffness due to sitting in a static position for a long time. Eye strain
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and redness in front of a computer are common symptoms; this condition is also called computer vision
syndrome.

Another risk for office workers is disruption of the sleep schedule and chronic fatigue. Today, many
people continue working late into the evening and check emails even during rest time. This eliminates the
boundary between work and personal life and leads to constant exhaustion. According to a survey conducted
by Gallup, 57% of employees in North America reported feeling stress at work every day, and more than half
of them complained of neck and eye pain as well as general fatigue by the end of the working day. These
figures show that fatigue is also a relevant problem in office environments.

Methods for measuring and assessing fatigue:

Subjective and objective methods are used to determine the level of fatigue.

Subjective assessment methods: questionnaires and scales:
There are self-assessment scales used to determine the degree of fatigue felt by an employee. For example,
the Borg Scale assesses the subjective feeling of physical exertion on a scale from 6 to 20 and is used in sports
and occupational physiology. The Karolinska Sleepiness Scale (KSS) is used to measure the level of
sleepiness. In this scale, a score from 1, meaning “not sleepy at all,” to 9, meaning “extremely sleepy,
struggling to keep the eyes open,” is given. The KSS is useful for monitoring mental fatigue, especially
sleepiness, in drivers and shift workers.

The Epworth Sleepiness Scale also helps assess the likelihood of falling asleep during the day. In
aviation and other high-risk fields, pilots and air traffic controllers complete the Samn-Perelli Fatigue Scale.
This 7-point scale allows a person to rate their condition from “not tired at all” to “completely exhausted.”
Such questionnaires are very simple, and employees can quickly assess how they feel. However, subjective
assessment does not always accurately correspond to the objective condition. Some people may underestimate
mild fatigue by saying, “I am still fine, I can tolerate it,” while others may give a high score even with slight
fatigue.

Work productivity and psychomotor tests:

An important method of identifying fatigue is the use of functional state tests, that is, measuring
changes in attention, reaction speed, and other indicators. For example, the Psychomotor Vigilance Test
(PVT) is widely used. In this test, a person must press a button as quickly as possible in response to signals
that appear on a screen at intervals. As fatigue increases, reaction time in this test becomes slower, and lapses
of attention become more frequent. PVT results provide an objective criterion for assessing the alertness level
of drivers or shift workers.

In assembly work, an increase in the number of errors is also recorded as a sign of fatigue. For example,
when assembling the same type of part, the number of defective assemblies at the beginning and at the end of
the shift may be compared. If defects are significantly more frequent at the end of the shift, this indicates that
fatigue has had an effect. In fields that require constant attention, such as radar monitoring or security
surveillance, vigilance maintenance tests are used. After a certain period of time, a person’s attention may
weaken, and they may fail to notice an important signal or change.

The time at which vigilance begins to decline can also serve as a criterion of fatigue. For example, if
an operator does not miss any important signal within the first 30 minutes, but begins making errors after 60
minutes, it may be concluded that attention fatigue develops after one hour. Based on such tests, the work shift
may be reorganized, for example, into 50 minutes of monitoring followed by 10 minutes of rest, in order to
introduce short breaks before vigilance decreases.

Physiological and sensor-based measurements:

Biological changes that occur in the body during fatigue can be monitored using various sensors. In
brain activity (EEG), when fatigue develops, a decrease in alpha waves and an increase in theta waves, that
is, sleep-like rhythms, may be observed. EEG provides a particularly clear signal when sleepiness increases,
especially at the beginning of microsleep. For industrial safety purposes, telemetric monitoring systems of
brain activity are being used in some workplaces today. For example, in mines or during long shifts, EEG
sensors may be attached to a worker, and if the worker begins to doze off, the system gives a warning signal.

Eye movements and blinking frequency are also indicators of fatigue. A fatigued person may begin to
blink less frequently, or, conversely, longer blinks may occur when the eyes start closing. In drivers, an
indicator called PERCLOS is monitored. PERCLOS refers to the percentage of eyelid closure. If the eyelids
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remain closed for a certain percentage of time and this exceeds the accepted threshold, it is considered a sign
of severe sleepiness. Such camera-based systems are installed in trucks, and if the driver closes the eyes too
often, the system gives an alarm.

Heart rhythm also changes during fatigue. It may slow down, and HRV may fluctuate; during
drowsiness, heart thythm may become irregular. EMG, or electromyography of muscles, shows a decrease in
signal amplitude when muscles become fatigued, because muscle fibers gradually lose their ability to tolerate
strain. For example, when a worker’s arm muscles become tired, this can be monitored using a special EMG
patch sensor; as the muscle can no longer maintain tension, the muscle signal gradually becomes weaker.

Skin temperature and sweating may also serve as fatigue criteria. During prolonged mental work, a
person’s palms may become cold because blood circulation is directed more toward the brain. During physical
work, on the other hand, the body may overheat. Modern wearable devices, such as smart shirts and
wristbands, are designed to record these signs continuously.

According to scientific reviews, multicomponent systems - for example, systems that jointly monitor
motion sensors or accelerometers, cardiac ECG, pulse oximetry, galvanic skin response, respiratory rhythm,
and eye movements - make it possible to predict fatigue in real time with greater accuracy. However, such
systems have not yet been widely implemented and mostly remain within the scope of scientific research. In
the future, systems based on artificial intelligence are expected to integrate data from various sensors and
display an employee’s fatigue state in a simple format, similar to a traffic light.

A rational work-rest schedule:

The most important condition for fatigue management is ensuring a proper balance between work and
rest. The duration of working time should be determined on a scientific basis. An 8-hour working day and a
40-hour working week are accepted as the classical standard, as this has been identified over many years of
research in occupational physiology and productivity as one of the most optimal schedules.

If extended shifts are introduced due to production needs, rest compensation must be increased. For
example, if a 12-hour shift schedule is used, the employee should be given a day off afterward or at least a 24-
hour interval between shifts. Regular short breaks should be introduced during the working day. Short pauses
of 5-10 minutes help rest the eyes and brain, restore the body, and increase efficiency during the next work
period.

For example, several scientific studies recommend the use of an approach known as the Pomodoro
technique. In this method, work is organized in cycles of 25 minutes of work followed by a 5-minute break.
After every four cycles, a longer break of 15-30 minutes is given. Employees who work using this system
have been observed to experience less fatigue and show higher overall productivity.

Regulating the sleep schedule is also very important. If an employee works until midnight or if shift
work changes sleep time, their circadian rhythm is disrupted and fatigue increases. Therefore, when planning
shifts at the organizational level, a schedule that corresponds to the employee’s biological clock should be
ensured. For example, instead of assigning several consecutive night shifts, a rotating schedule such as night,
morning, and daytime shifts may be more appropriate. Alternatively, employees who work permanently at
night should be provided with conditions for daytime sleep.

In many countries, mandatory weekly rest, such as at least 24 hours of uninterrupted rest per week,
and annual labor leave are established as legal standards. These rules are aimed at protecting employees from
chronic exhaustion. Management should monitor that these days off and vacations are used fully and properly.
Employees should also be required not to work during vacation. In many companies, not responding to work
emails during vacation is considered a good professional habit.

Ergonomic interventions and improvement of the work environment:

Fatigue often begins earlier as a result of poor ergonomic conditions. For example, working at a desk
with an incorrectly adjusted height quickly tires the employee. The neck and back muscles become strained,
and a strong feeling of fatigue may appear within 2-3 hours. To prevent this, the workplace should be adapted,
or personalized, to the employee. Chairs and desks should meet anthropometric requirements, the computer
monitor should be placed at eye level, and the distance to tools and equipment should not require excessive
reaching.
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If the job involves heavy physical labor, measures should be taken to reduce the load. The use of
mechanized lifts for carrying loads, belt conveyors, excavators, and lifting machines in construction reduces
many types of heavy manual work and, therefore, decreases physical fatigue.

If a worker constantly works while standing, a large load falls on the legs. This can be reduced by
placing anti-fatigue mats, that is, soft floor coverings, or by allowing the worker to sit from time to time.
Conversely, in jobs that require prolonged sitting, such as office work, it is recommended to stand up, stretch,
and walk for a few minutes every hour.

In many offices, physical exercise breaks known as stretch and flex are being introduced. During
these breaks, employees perform light physical exercises together for 5-10 minutes and then return to work.

This improves blood circulation and relieves static muscle fatigue. Lighting is also important: the work
area should have sufficient and comfortable light so that the eyes do not become tired. The lighting should be
neither too dim nor too bright, and standards for natural and artificial lighting should be followed. If there is
noise or vibration, reducing them helps decrease both physical and mental fatigue. For example, wearing
protective headphones in a factory workshop reduces fatigue of the auditory analyzer, while installing
vibration dampers on equipment decreases operator fatigue.

Maintaining a proper microclimate in the workplace, including temperature, humidity, and air quality,
is also important. In very hot conditions, a person becomes tired more quickly because the body spends
additional energy on thermoregulation. On the other hand, if the air conditioner makes the room too cold,
muscles may become stiff and a feeling of fatigue may appear. Therefore, air conditioning and heating systems
should also be considered as part of fatigue prevention.

Modern technologies are making fatigue management easier. For example, in some enterprises, sensors
are installed on machines to monitor the worker’s movement activity. If the worker remains motionless for a
certain period of time, possibly because they have fallen asleep, the system gives an audible warning signal.
Some airlines are testing devices that send distracting or alerting sensor signals to pilots when signs of fatigue
appear in the cockpit.

Special break-reminder programs can also be installed for people who work on computers. These
programs display moving text or animation on the screen every hour and remind the user: “Take a 5-minute
break and rest your eyes.” Some programs also analyze the user’s typing speed and number of keyboard errors.
If the person begins making more mistakes than usual, the program may assume that fatigue has started and
recommend taking a break.

In manufacturing, job rotation is also an effective method. Instead of assigning the same task that
strains the same muscle groups throughout the entire shift, workers’ duties can be alternated. For example,
after 2 hours of assembly work performed while standing, the worker may be transferred to 1 hour of
inspection work performed while sitting. As a result, different muscle groups rest in turn, and overall fatigue
decreases. This method has been implemented in large automobile factories and has produced positive results.
Companies such as Toyota rotate assembly workers between sections every 1-2 hours.

Individual prevention and health strengthening: The better an employee’s physical and mental
conditioning is, the more resistant they are to fatigue. For this reason, many organizations implement corporate
wellness programs. Regular physical exercise, such as running and fitness, proper nutrition, and stress
management all help improve an employee’s work capacity. Encouraging employees to follow a healthy
lifestyle, for example by giving up smoking and alcohol, also reduces the likelihood of developing chronic
fatigue syndromes, because unhealthy habits weaken the body and reduce its ability to recover.

Vitamins and fluid intake are also important in delaying fatigue. Physical workers are advised to drink
water or special isotonic drinks during work in order to restore microelements lost through sweating. For
mental workers, caffeinated drinks such as coffee and tea may provide temporary alertness, but it should be
remembered that excessive caffeine may later intensify a sudden feeling of fatigue. Therefore, moderate
consumption of stimulants is preferable. A short daytime sleep may also be useful at the individual level.
Some people restore their energy after a 20-minute “power nap.” If workplace conditions allow, such rest may
be permitted after lunch. For example, in Japan, many offices have a practice of taking a short sleep after
lunch, and experience has shown that this may improve work productivity.

In general, the main goal of fatigue management is to maintain an employee’s work capacity at an
optimal level for as long as possible and to prevent fatigue from accumulating and reaching a dangerous level.
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This requires a systematic approach, that is, comprehensive improvement of the workplace, work schedule,
work methods, and the employee’s personal skills and habits. In this way, an enterprise can maintain high
production indicators and, most importantly, ensure the safety and health of its employees.

Monotony: the psychological effect of boring and static work. Monotony is a psychological state that
develops during the work process as a result of uniformity and repetition. Over time, the employee begins to
experience boredom, decreased attention, and mental dullness or apathy. A monotonous task causes sensory
deprivation in the employee, that is, a lack of stimulation. As a result, the central nervous system cannot
maintain an optimal level of arousal, and attention becomes scattered.

Monotony can often be equated with boredom at work. In this condition, work continues in an
uninteresting, unstimulating, and static manner. In psychological studies, boredom is regarded as a negative
emotional state and is often accompanied by decreased motivation.

In monotonous working conditions, the employee performs actions in a steady and automatic manner,

but their alertness decreases significantly over time. As a result, if an important change or danger appears
during the work process, a delayed reaction or inattentiveness may occur. A classic example is the problem of
radar monitoring operators. During the Second World War, it was found that operators who had to search for
slowly moving points on a screen for a long time began to miss many signals after a certain period. Later, this
phenomenon was called vigilance decrement. In conditions of monotony and weak stimulation, the human
brain finds it difficult to maintain wakefulness. Experiments conducted by the well-known researcher R.
Mackworth showed that when people performed a monotonous task for several hours, their detection ability
and sensitivity decreased significantly.
Causes of monotony: The factors that make work monotonous include repetitive tasks that continue in the
same way, a low level of difficulty, lack of novelty, and a limited need to solve problems. Conveyor-based
production is exactly like this: a worker assembles the same parts one after another throughout the day or
repeats the same movement. As automation increases, the human role often shifts to that of a supervisor. This
also increases monotony, because there are few active movements and decisions in monitoring work, and the
person mainly remains in a passive observation state. For example, an operator managing a computerized
production line in a factory only watches screens while the systems operate automatically. In this situation,
the operator’s alertness may decrease over time.

Monotony is also a problem in transport. For example, a long-distance truck driver may be forced to
drive for hours in the same environment, such as a straight asphalt road and, at night, only the light of
headlights. After several hours, the driver may enter an “autopilot” state and miss important signs. Drivers
call this condition highway hypneosis. There are also monotonous tasks in office work, such as entering files
into a system all day or checking the same type of information in documents. In education, a feeling of
monotony may also arise, for example, when students repeat the same exercise many times or when a teacher
teaches the same lesson in the same way every year.

The consequences of monotony are often reflected in internal feelings and changes in the quality of
work. When an employee is bored, unrelated thoughts begin to circulate in their mind, and they can no longer
concentrate properly. This may lead to serious consequences, especially in high-risk fields. For example, in a
mechanical workshop, an operator who keeps watching the same indicators may lose attention and miss an
important warning signal. Similarly, a pilot flying for a long time in autopilot mode may lose alertness and
may not be able to act immediately in an emergency situation.

Although statistical data may show that monotony does not always directly cause stress syndrome,
when monotony is combined with a task that requires constant vigilance, that is, a task that is boring but does
not allow mistakes, it may lead to very high stress and strain. In other words, a monotonous task that is not
sufficiently stimulating but carries high responsibility has one of the most negative effects on the human
psyche. It creates a mixed state of strong nervous tension and, at the same time, sluggishness.

An example of this can be seen in the work of air traffic controllers. Their work may remain “boring”
for a long time, because in many cases they simply monitor aircraft flying along established routes without
any emergency changes. However, if a complex situation suddenly arises, they must make highly accurate
decisions immediately. The controller must “wake up” from monotony and instantly switch to maximum
alertness. This is psychologically very difficult. Studies have found that after such working days, air traffic
controllers may have elevated blood pressure and increased levels of stress hormones.
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Methods for assessing monotony: Monotony is mainly a subjective experience; therefore,

psychological methods are more commonly used to assess it.
Questionnaires on boredom and monotony are widely used for this purpose. In psychology, there is a Boredom
Proneness Scale (BPS), which measures a person’s tendency to become bored quickly in different situations.
If an employee has a high BPS score, it can be expected that they will quickly become tired of monotonous
work. Special short questionnaires have also been developed to directly assess the level of monotony in the
workplace. For example, the Dundee Stress State Questionnaire separately measures attention state and
boredom. After a certain period of work, the employee may be asked questions such as: “How would you rate
your level of boredom on a 10-point scale?”” Simple Likert-type questions may also be used, for example: “My
work today seemed very boring,” with answers ranging from “strongly disagree” to “strongly agree.” If many
employees in a team give high scores to such questions, this indicates that there is a problem of monotony in
the design of work.

Subjective perception of time may also be assessed. During monotonous tasks, time often seems to
pass very slowly. In special tests, the employee may be asked to report when they feel that one minute has
passed. If the person regularly presses the button earlier or later than the actual time, this indicates a change
in time perception, such as a feeling that time is stretching, or, conversely, a loss of awareness of time due to
decreased attention.

Activity and attention monitoring tests are also used to assess monotony. The vigilance tests mentioned
above serve exactly this purpose: they record how accuracy and alertness decrease over time. For example, in
the classic Mackworth Clock Test, there is a pointer moving around a dial, and from time to time it jumps
forward by “two steps.” The participant must press a button at that moment. In this test, after about 30 minutes,
the number of correctly detected signals usually decreases, while missed signals increase. This shows that
attention weakens during monotonous tasks.

Such tests can be used during recruitment or professional assessment for employees performing
operator-type duties in order to measure their resistance to monotonous situations. Work errors and
productivity may also serve as indirect indicators of monotony. If the work is repetitive and errors increase
over time, it is likely that the employee is becoming bored and their attention is becoming scattered.
Simulation games can also be used as examples of monotony observation tests. For instance, in a training
simulator for security camera monitoring, operators may be shown a low-activity video for several hours.
Occasionally, a small unexpected change appears in the frame, such as someone entering the edge of a
restricted area. The operator must notice this and give a signal. The results are then assessed: from what time
point operators begin to miss signals, what percentage of signals were missed, and so on. Such tests help assess
individual resistance to monotony and may also show whether a person is suitable for a specific position.

Physiological indicators and brain research can also be used to study monotony. EEG studies have

identified certain features of brain activity during monotonous tasks. According to research, at the beginning
of a monotonous task, the brain actively pays attention to the signal, and beta rhythms dominate, indicating
an alert and active state. However, after 15-30 minutes, attention decreases and alpha rhythms become stronger
on EEG. This indicates that the brain has entered a “bored” state, because alpha rhythms usually appear during
rest or when the eyes are closed.
In some fields, external stimulation has been deliberately used to reduce the physiological effects of monotony.
For example, during long flights, pilots and air traffic controllers may be advised to occasionally engage in
short conversation or listen to light music in the cockpit. This provides additional stimulation to the brain and
may help restore alertness, provided that it does not excessively distract attention.

Pupil dilation, or pupillometry, may also be useful for assessing attention state. When a person is bored,

the pupil may dilate slightly, whereas an interesting and complex task may produce a different pupillary
response. However, such measurements are more difficult to apply in practice and are mainly used for
scientific research purposes.
It should be noted that monotony differs from physiological stress. Studies show that an extremely boring
task, when considered separately, may not cause a classical stress reaction, such as increased heart rate or
elevated stress hormones. In other words, when a person is bored, the body may remain relatively “calm.”
Therefore, physiological methods for detecting monotony are complex, and in practice, assessment relies more
on subjective and behavioral indicators.
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Strategies for reducing and managing monotony: The problem of monotony at work is addressed in
two main directions: changing the organization of work and improving the employee’s own psychological
self-stimulation skills.

Job enrichment and job rotation: One of the most effective measures against monotony is balancing
tasks. If an employee performs only one type of operation throughout the day, it should be alternated with
another type of activity whenever possible. For example, on a conveyor line, job rotation is used to reduce
boredom caused by repetitive movements. This means that workers move from one station to another every
two hours, and as a result, each person performs three or four different operations during the day. This not
only reduces boredom but also expands the employee’s professional skills.

Job enrichment means adding a certain degree of novelty and independence to the task. For example,
an operator may be given not only the duty of monitoring indicators but also the right to analyze them and
make minor adjustments. Similarly, an employee who enters data may occasionally be assigned to prepare
reports or present results. In this way, the content of the work becomes broader, and the employee is less likely
to feel trapped in a boring routine. In assembly and office work, assigning additional creative tasks may also
help. For instance, an employee who spends seven hours a day entering data may be given one hour to work
on suggestions for improving the work process.

Rest breaks and distracting factors: When monotonous tasks are performed, it is recommended to
provide more frequent and shorter breaks. This is because even if a bored employee does not take a break,
their work efficiency decreases due to reduced internal alertness. Therefore, it is better to give a short pause
and then continue working after alertness has been restored.

In some cases, increasing environmental stimulation may help reduce monotony. For example, playing
pleasant background music for office employees performing light monotonous work may reduce boredom. Of
course, the music should be melodic, not loud, and not distracting. In manufacturing, it has also been observed
that cheerful rhythmic music may improve workers’ mood and help prevent boredom. Historically, for
example, there was once a practice of playing service music for workers at Ford factories.

However, there are some monotonous tasks in which distraction is dangerous, such as monitoring
security cameras. In such workplaces, music or other distracting factors should be avoided. Instead, employees
should be rotated. For example, if one guard monitors cameras for one hour, another employee should replace
them during the next hour, while the first employee may fill out documents or go out for fresh air.

Changing the microenvironment in the workplace may also be an interesting method. For example,
slightly changing the tone of lighting in the second half of the day, or periodically replacing pictures and
images on the walls, may bring a small sense of novelty to the work environment. In Japan, some offices use
practices such as spreading the smell of orange or mint in the room after lunch to reduce boredom. It is believed
that sharper smells can briefly stimulate the brain and increase alertness.

Psychological methods and employee self-motivation: The employee’s psychological self-regulation
skills also play an important role in combating monotony. For example, the mindfulness approach, which
means consciously paying attention to what is happening at the present moment, may reduce boredom during
monotonous work. According to a study conducted in 2021, employees with a higher level of mindful
awareness experienced greater job satisfaction and less boredom during monotonous tasks, and their work
quality was also slightly better. Employees with lower mindfulness, on the other hand, showed more boredom
and indifference toward work.

This means that conducting mindfulness training for employees may reduce the negative effects of
monotonous work. Such training helps employees pay attention to every detail of the task they are performing,
accept the current process, and focus their attention on one point. In addition, methods of self-stimulation can
also be used. For example, game-like elements may be added to boring work; this approach is called
gamification. For instance, when an employee is packing the same type of products, they may set a micro-
goal such as “pack 50 items in 10 minutes” and feel internal satisfaction after achieving it. Or a data entry
specialist may try to set a personal record and approach the numbers with interest instead of becoming bored
with the work.

Of course, such internal motivation mechanisms work differently for each person, but management
can encourage them. For example, organizing mini-competitions for monotonous operations, such as who can
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assemble more parts with fewer errors or who can complete the planned task in the shortest time, may reduce
boredom in a team-based atmosphere.

Team rotation and communication: In a monotonous environment, employees should communicate
with one another as much as possible, because even ordinary conversation between people can shift attention
and increase alertness. If the work process allows, employees may be organized to work in pairs or small
groups so that they can exchange thoughts from time to time. For example, workers assembling parts side by
side in a workshop or factory may talk to each other to avoid boredom. Although this is sometimes considered
contrary to production culture, in reality, many factories allow moderate conversation among workers in order
to overcome fatigue and monotony. The main point is that the conversation should remain within reasonable
limits and should not slow down the work. Team communication, humor, and light conversation provide
psychological relief and reduce the feeling of monotony.

Monotony is not always negative. In some cases, stability and uniformity in the work process may
even be calming for the employee, because they know well what they are doing and do not feel excessive
stress. However, in most cases, excessive monotony weakens work activity and motivation. Therefore, it is
useful to introduce elements of novelty and variety into work using the methods described above. Periodic
rotation of employees, for example transferring them to different departments from time to time, also helps
prevent professional boredom and encourages development.

In conclusion, stress, fatigue, and monotony are important factors that determine psychological states
in the work process and affect employee performance and health. Although each of them has its own specific
manifestation, in real life they often occur in connection with one another. For example, monotonous work
may initially lead to boredom and decreased attention, but later this condition itself may cause irritability and
psychological stress in the employee. Conversely, a person who works under constant stress becomes
physically and mentally tired more quickly and may develop burnout.

Therefore, the prevention and management of these psychological states in organizations should be
carried out in an integrated manner. Advanced international experience shows that the best results are achieved
through the introduction of comprehensive ergonomic programs at the organizational level. Such programs
include improving the work environment, optimizing labor distribution and work schedules, monitoring
employee health, conducting training on stress management and time use, providing psychological counseling,
and other related measures.

The strategies, examples, and recommendations presented in the above chapter are based on modern
scientific and technical literature as well as international experience. They serve to develop a deeper
understanding of psychological states in the labor process within the subject “Fundamentals of Ergonomics”
and to form practical skills for solving such problems.

Paying attention to the human factor in enterprises and institutions, that is, protecting employees’
health and psychological well-being, ultimately leads to increased production efficiency and improved quality
of service. Most importantly, it contributes to the protection of human life and health.
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