The Journal of Economic Concerns | Vol. 13, No. 1, 2022
ISSN Print : 2091-0541 | ISSN Online : 2705-4802 | Published by NECS, NEPAL
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Abstract

Ergonomics is a strategy to reduce occupational disease rates and improving general working conditions
for employees in order to improve productivity. Employee participation is often suggested to improve
employees’ relations to the organization. Research shows that ergonomics adoption on workplace to
enhance the productivity level by reducing health related problem and building employee friendly work
environment is milestone to enhance employee performance. However, it is less known in context of
Nepal. This study aims to explore cognitive ergonomics on employee wellbeing. For this study, research
papers are exhaustively selected from scientific databases like Scopus, Web of Science, Science Direct
and Google Scholar by developing criteria for each component to ensure the idea goes in-depth and
analyzes the roles of the importance of cognitive ergonomics in promoting employee performance. In the
process of paper selection, we set a criterion that the paper should directly or indirectly comprise
cognitive ergonomics on employee wellbeing. The papers available in the database from 2000 to 2022
are mostly reviewed in order to complete this study. This study concludes that cognitive ergonomics is a
subset of the greater subject of human factors and ergonomic sciences; however, it is still a relatively
untapped resource for enhancing employee wellbeing. If planned effectively, cognitive ergonomics may
make major contributions to increasing job performance, lean operations, productivity, and, ultimately,
establishing safer and healthier workplaces in the industry.
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1. Introduction

Organizational psychology has spent years studying the relationship between worker productivity and
happiness (Wright, 2010; Sabir et al., 2019). They are more productive and profitable if they are able to
design a workplace that creates congruence in the line of sight between employer and employee interests
which means that the workplace is designed where employees believe they will benefit financially and
psychologically if the organization is profitable and successful (Gilbreath, 2004; Kossek et al., 2012). In
the past two decades employers have taken major initiatives to promote workplace wellness (Keller et al.,
2009; Singh et al., 2019). The performance of workload relies heavily on cognitive functioning — a mental
profess that involves information processing such as attention, working memory, decision making and
learning in workplace (Sweller et al., 2019; Ghalenoei et al., 2022). This broad termed coined for this
process is cognitive ergonomics.

Cognitive ergonomics studies cognition in the workplace and operational settings, so as to augment
human well-being performance and at the same time system performance too (Christy & Duraisamy,
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2020). It is a subdivision of the grander field of human capital and ergonomics (Kalakoski et al., 2020). In
any work system, the workers and their environment should be considered as an extremely interactive
joint cognitive system (Johansson & Hollnagel, 2007). The cognitive ergonomics focuses on cognitive
processes in the design of environment and technology (Young et al., 2015). Employee well-being is
based on the state of individuals’ mental, physical, and general health, as well as their experiences of
satisfaction both at work and outside of work. In this light, employee well-being is influenced by the
pleasure or displeasure derived from the job itself, as well as individuals’ interactions with colleagues,
teammates, and supervisors (Shrestha et al., 2021). Well-being comprises both psychological outcomes
such as lack of distress, anxiety, and emotional exhaustion, and physiological outcomes such as blood
pressure, heart condition, and general physical exhaustion (Danna & Griffin, 1999; Koirala & Bhattarai,
2021, 2022).

Cognitive ergonomics as being concerned with mental processes such as perception, memory, reasoning
and motor response, as they affect interactions among human and others elements of a system (Zolotova
& Giambattista, 2019; Gangopadhyay, 2022). Cognition and Ergonomics indicate the cognitive aspects of
the interaction between the people, the work system and the artefact where the intention of designing
them so that the interaction is effective (Dittmar et al., 2021). The cognitive processes such as perception,
learning as well as problem solving play an important role in the interaction with artefacts and they must
be considered to explain the cognitive tasks that people perform (Btaszak et al., 2019). Traditionally,
cognitive analysis of interaction has been implemented by applying theoretical models of human
cognitive processes proposed by cognitive psychologists (Kirshner & Whitson, 2021). Furthermore,
employee well-being in terms of positive outcomes such as job satisfaction, happiness, organizational
commitment, intention to remain with the organization, work engagement, sense of purpose, and affective
wellbeing (Boyd & Nowell, 2020; DiPietro et al., 2020). It is based on human perception, mental
processing, and memory information. As these may relate to human-system design, relevant topics
include mental workload, decision-making, skilled performance, human-computer interaction, human
reliability, work stress, and training (Christy & Duraisamy, 2020).

In modern digitalized work environments in global era, the performance of work tasks relies heavily on
cognitive functioning (Kozyreva et al., 2020). These days, globalization has opened up different means
for easy access to capital, people, technology, knowledge and opportunities, thereby resulting in a more
diverse and inclusive work environment (Devkota et al., 2020, 2021). In this respect, good performance
and high employee wellbeing is more concerned part to promote organization in its growth by promoting
welfare among the employee (Yu et al., 2021). Employee Wellbeing is becoming a growing concern,
because it has more focused on human resource and thus it has become an immense challenge focus on
effects of cognitive ergonomics on wellbeing of employee and deal with stress level of employees
(Di Fabio & Peiro, 2018). As MacKy and Boxall (2008) good work performance and high employee well-
being are mutually connected where job satisfaction and well-being at work are associated with better
workplace performance. It is therefore essential to manage cognitively straining conditions and reduce
their harmful consequences for individual employees, teams, organizations, and society. The cognitive
processes such as perception, learning as well as problem solving play an important role in the interaction
with artefacts and they must be considered to explain the cognitive tasks that handle and performed by
people (Susi & Ziemke, 2001).
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The methodology used in this study aimed to explore the concept of cognitive ergonomics and its impact
on employee wellbeing, specifically in Nepalese organizations compared to other SAARC countries. To
achieve this, a comprehensive review of existing literature on cognitive ergonomics, using scientific
databases such as Scopus, Web of Science, Science Direct, and Google Scholar are conducted. The
selection of papers for review was done by developing specific criteria for each component, ensuring that
the study goes in-depth and analyzes the importance of cognitive ergonomics in enhancing employee
performance. The criteria for paper selection stipulated that the papers should directly or indirectly
address cognitive ergonomics and employee wellbeing, thereby ensuring that the selected papers would
be relevant to the study. The review process covered papers that were available in the database from 2000
to 2022. This research aimed to cover the most recent developments in this field to provide the most up-
to-date insights into the concept of cognitive ergonomics and its impact on employee wellbeing. In a
nutshell, this study provides valuable insights into the concept of cognitive ergonomics and its role in
promoting employee performance and wellbeing in Nepalese organizations. By selecting and reviewing
research papers from various scientific databases, this study enhances the existing literature on cognitive
ergonomics, highlighting the importance of further research in this area. The findings of this study can
benefit organizations in Nepal and other countries where labor employment is a significant source of
production ecosystem.

2. Cognitive Ergonomics on Employee Well-being

As the global environment becomes more dynamic, organizations and businesses are compelled to
constantly seek the most appropriate systems to maximize their innovation planning and management
through new methods and paradigms that efficiently serve new and existing markets with new and/or
modified products and services. The operation of organizations establishes a link between macro- and
micro-level data, ergonomic thinking in relation to radical innovation, value creation, and their processes,
where various communities and stakeholders are involved. As ergonomic knowledge and research has
advanced, as well as new human concerns have developed across the world, ergonomic applications have
evolved (Liem & Brangier, 2012).

Human well-being, including the avoidance of musculoskeletal disorders and other workplace health and
safety goals, is the major emphasis of ergonomics study and advice. Furthermore, in many countries,
ergonomics is closely linked to occupational health and safety laws. In terms of health and safety, the
current trend in western government policies, which is to reduce command-control legislation while
increasing support for voluntary initiatives, is a threat to ergonomics since organizations will not start
ergonomic initiatives on their own (Wilder & Sigurdsson, 2015). Occupational or workplace injury has
been acknowledged in the office environment for decades. Occupational safety practices are used in
developed nation organizations, while occupational safety, cognitive ergonomics, and organizational
ergonomics practices are yet untapped in most developing country organizations(Inyang et al., 2012).In
the United Kingdom, ergonomic interventions such as changing chair height to relieve knee flexion,
moving armrests to allow forearms to be parallel to the floor, and adjusting head position are used. In
recent years, research into the creation of ergonomic solutions to lower the risk factors for
musculoskeletal disorders among workers has increased. Despite this, the use of ergonomic treatments in
the workplace is still in its early stages (Dul et al., 2012).
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According to a study done in Denmark, employees and occupational health and safety experts have a poor
awareness of workplace OHS practices linked to the prevention and treatment of MSDs. OHS specialists
have asked for recommendations for preventing and treating work-related MSDs, stating that the
standards should focus on a variety of OHS concerns as well as human ergonomics to decrease workplace
harm. Organizations are working on a guideline on ergonomics and safety practices for preventing and
treating MSDs in the workplace (Dunn et al., 2011).The subject of increasing workplace quality of life
has been disregarded in Argentina due to problems such as industrial reconversion procedures,
privatization, and inflation management. The risk of health hazards has grown as these places have been
overlooked.

Various workplace safety measures are used to reduce health risks. Job fit for the employee has received
greater attention in recent years. Workplaces are constructed based on an employee's aptitude or
compatibility to optimize their job performance (Chan et al., 2020). Repetitive movements were the most
common exposures for men and women in terms of physical, chemical, biological, and ergonomic
working conditions in South America, ranging from 50.8 percent in Argentina to 84.4 percent in
Colombia for women and 58.6 percent in Uruguay to 77.3 percent in Central America for men (Merino-
Salazar et al., 2017). In line with worldwide trends (Mokdad et al., 2019) ergonomics principles are being
used in a variety of industries. Ergonomics design is being adopted by the health sector, industry,
agriculture, service sector, and manufacturing to combat health-related issues. Ergonomics is more
common in industrialized countries than in poor countries.

Table 1: Cognitive Ergonomics on Employee Well-being in Global Context

Author Country Findings Conclusion and Recommendations

In nursing experience, family | Research to identify organizational,
responsibility influence hospital nurses’ | family or social factors which

Nabirye et al. (2011) perception of occupational stress, job | contribute to reduction of perceived

Kampala, Uganda satisfaction and job performance occupational stress and increase job
satisfaction and job performance was
recommended.

Older age groups using the JD-R model | Most of the studies on early
that suggest that although job demands | childhood teacher well-being

Kwon et al. (2021) can lead to burnout and stress, job | conducted to date have examined one

United States of America resources help reduce their effects, and in | or two aspects of well-being or the
turn, may result in better teacher | role of working conditions for those
engagement in their work limited aspects of well-being

Safety improvement is a continuous | The validated model will help the top
process. It improves when organizations | management, safety leaders, and
take serious initiatives which included | strategists maintain  occupational

Ajmal etal. (2021) safety training and its implications of | health and safety performance to

learned skills and knowledge. reduce accident rates, injuries, and
near misses
Employee/human element into | Organizations should orientate and
ergonomics design process by getting | train employees on ergonomics so
Olabode et al. (2017) detailed anthropomorphic data, which | that they will be aware of the benefits
Nigeria may  bridge the  communication | derivable from it and be able to fit

disconnect between employees and | into the organization’s designs.
ergonomic designers

Hamrol et al. (2011) The study found that only a small number | Work  monotonous  raised  the
Poland of work conditions have a significant | probability of quality failures, and the
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effect on the quality of the assembly | combination of work monotony and
process. The study also confirmed the | noise level increased the chance of
hypothesis that the interaction between | quality failures by a factor of three
two critical work factors, noise level, and | and ten, respectively, although noise
work monotony, has a significant impact | level alone had no effect on quality.

on the quality of the assembly process.

Six stages of the study were carried out in | In the final adjustment department,
eight departments. Physical demands, | the relative risk of quality issues for

Eklund (1995) psychological demands, and difficult to | high-risk activities was 2.95 (P .05),

Sweden assemble task categories were applied to | and in the random disassembly
58 tasks. Inspectors were questioned and | inspection department, the relative
quality statistics were acquired. risk was 1.94.

High scores are derived from a good | To be up-to-date on lean thinking
interaction between lean, ergonomics and | implementation progress, a repetitive
safety evaluation of leanness by frequent
assessments becomes a necessity, as
it helps in assessing the contribution
of the lean practices implemented by
the firm toward improving its
performance

A cognitive bias in data-based
(i) The response accuracy in data-based | decision-making

decision-making decreases when the | Good cognitive ergonomics of design
amount of information increases and (ii) | should support the encoding of the
irrelevant information affects judgement. | reality of the situation with
shortening the sequences when
presenting information;

Christy and Duraisamy
(2020)
Portugal

Kalakoski et al. (2020)
Finland

3. Cognitive Ergonomics Practices in Asian Countries

Recently ergonomics has attracted widespread attention in the Asian context too. The understanding of
ergonomics, a suitable work environment, and acceptable postures is severely poor among India's small
enterprises and unorganized sector. Musculoskeletal diseases (MSDs) are common in small companies
due to the manual motions performed (Dded & Uide, 2014). Because of the poorly built workplace in
India, the number of persons suffering from occupational ailments is increasing at an alarming rate.

People who are totally aware of ergonomic workplace principles do not always execute ergonomics
specified at a workstation, according to the current study (Das, 2020).The ergonomics idea has been used
to groundwater conservation study in Denpasar, Bali, Indonesia. Ergonomics are critical for the long-term
effectiveness of groundwater conservation projects, which have been widely embraced in Indonesia.
Human activities were the focus of ergonomics application. The ergonomics method is paired with the
hydrogeological approach to develop designs that are appropriate for the socio-cultural local community's
capabilities, limits, and conditions, allowing the program to be continued indefinitely (Sudiajeng et al.,
2020). Traditionally, cognitive analysis of interaction has been implemented by applying theoretical
models of human cognitive processes proposed by cognitive psychologists. However, this approach is
now facing a serious dilemma, predictions made from these models developed in laboratory settings with
particular materials, tasks and people are not confirmed when we have to predict how a person interacts
with an artefact. Cognitive Ergonomics studies how people can understand the concepts and principles
used in support systems, to solve a problem or to elaborate a decision(Jung et al., 2020) . For example, the
heuristic of search used by the computer can be different from that used by the human user.
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It is possible to wonder then, if it would be necessary for the device to be transparent such that the human
user will be able to understand the heuristic of search that it uses, or that it is enough that it carries out
some algorithms correctly without revealing them. In Asian industrial design, the relevance of merging
user-friendly design concepts with ergonomic ideas in sustainable design is continuously increasing
(Yang & Cheng, 2017). Because of budgetary restrictions, small businesses in Asia do not practice
ergonomics at work. For a decade, the international ergonomics community has been attracted by the fast
expansion of ergonomics disciplines and the rising Asian economy. Despite the fact that Asia has
progressed from a traditional agrarian to a sophisticated industrial culture, ergonomics knowledge and
practice are still in their infancy (Srivilai & Sorod, 2019).

Table 2: Cognitive ergonomics on Employee Well-being in Asian Countries

Author/Country

Findings

Conclusion & Recommendations

Sakthi Nagaraj and
Jeyapaul (2021)
Tiruchirappalli, India

Physical ergonomics has more influence
on the enhancement of lean performance
than organizational ergonomics.
Cognitive ergonomics have the least
influence  on lean performance
enhancement

Operational managers,

lean consultants and policy makers alike
should explore ways to improve the
usability of  human-centered lean
practices in organizations. Comfortable
working conditions for workers who are
involved in lean practices ensures the
adoptability of lean practices and
enhanced lean performance.

Qaiser Suleman et al.

Negative correlation between perceived
occupational stress and psychological

Collaboration with policy makers to
formulate a comprehensive strategy for

Kathmandu, Nepal

(2018) well-being, moderate negative correlation | stress  reduction  management  for
Khyber Pakhtunkhwa, was found between all the sub- scales of | secondary school heads that develop good
Pakistan perceived  occupational stress and | psychological well-being.
psychological well-being
There was a moderate level of stress in | Employee performance can be affected
the IT sector of the Kathmandu valley | by occupational stress in both positive
which has contributed to negative effect | and negative ways. Employees in any
Buddhacharya (2022) on the performance of the employees. firm can also be benefited from stress, but

it depends on how the person manages it.
When an employee's capacity for
handling stress exceeds the limit, the
stress may have a detrimental effect on
their performance.

Makhbul et al. (2013)
Malaysia

Components of ergonomic workstation
reveals that 38.4% of the changes in
workplace stress outcomes are due to the
relationship  between  stress  and
ergonomic factors, which include human;
machine; work area; and environmental
factors. Among

A thorough evaluation must be performed
in relation to employees’ health factors;
work area design; shiftwork; humidity;
and working hours, particularly since all
variables have a significant relationship
with workplace stress outcomes.

Vimalanathan and Babu
(2017)
Chennai, India

The temperature and illumination are
independently  significant on  the
productivity of the office workers have
been understood.

Ergonomic factors have a significant and
positive impact on computer operators’
work productivity. The results revealed
that the environmental ergonomic factors,
cognitive  ergonomic  factors, and
organizational ergonomic factors have
more influence on productivity.
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4. Cognitive Ergonomics on Employee Wellbeing: Key Observation and Lesson
Learned

Cognitive strain related to work demands and target setting with working conditions is a notable risk
factor for work performance (Then et al., 2013). As it directly affects the employee ability to master
cognitively demanding work tasks. Disruptions in the work environment, such as speech and office noise
disrupt office-related tasks and interruptions have harmful consequences for task performance (Banbury
& Berry, 2005). Furthermore, information overload manifested as multitasking or through new interaction
technologies hinder task performance. Not only do cognitively straining working conditions directly
impair cognitive functioning and task performance; they can also lead to cognitive failures that affect
overall performance of organization. Cognitively straining conditions can have direct effects on task
performance, as well as indirect, extensive effects on work performance and productivity if they expose
employees to cognitive failure and impair occupational safety and health (Crawford, 2010).

Organizations, nowadays, seem to have diverse environments from where the employees can work from
the convenience of their home environment or from the cubicle of their office This has led to a distinct
separation of the work environments into two main settings at the home or office structure(Lin et al.,
2022). They have also enforced different work practices accordingly, and are continuously improving
them to improve their overall working culture and environment, which serves as an important factor for
retention and acquisition of highly capable workforce environment. As various companies accommodate
and bring in these changes in work schedules and patterns, the conventional idea of "working around the
clock™" has undergone a paradigm shift. Nowadays, workplace has become more "outcome oriented" than
"people orientated”. Highly performing workforce has become the main focal point for any organization.
Employees are exposed to an increasing level of stress in their job, resulting in various health issues in
their effort to present oneself as suitable for the job (Jossy & Kumar, 2018). As the focus of the company
and the nature of the work demands for high-performing and efficient employees, people have been
stimulated to work beyond their capabilities and pay grade.

Employees also face tremendous pressure to keep themselves updated to the latest trends and
technologies required for their professions (Burke, 2006). This gap between the requirement for a well
performing and efficient workforce and the limited skills and capabilities of the employees has pushed
them to put extra efforts on their work, resulting in stress, namely occupational stress (Aarabi et al.,
2013). Nowadays, stress is a significant issue in many corporations. In many firms today, the cost of
workplace stress seems to be on the higher side which is highly affected on employee discontent, job
mobility, burnout, poor work performance, and less effective interpersonal connections at work (Danna &
Griffin, 1999).

Most of their work is project based and time bound. Employees are taken a number of stressors due to the
extreme difficulty of their line of work and the high level skilled required work and set target to meet.
Workload, time restraints, demands, role ambiguity, skill diversity, role conflict, strained workplace
relationships, accountability to the organization, keeping up with new technological advancements, job
instability, and an unfair incentive system are some of these stressors (Skinner et al., 2021).

From the review of cognitive ergonomics on Employee Well-being, it is observed that organizational
ergonomics are less effective than physical ergonomics at improving lean performance where the least
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amount of impact cognitive ergonomics has on improving lean performance (Sakthi Nagaraj & Jeyapaul,
2021). To determine organizational, familial, or societal factors that help reduce perceived occupational
stress and improve job performance and job satisfaction (Nabirye et al., 2011), a negative association
between psychological well-being and felt workplace stress, and a moderate negative correlation was
discovered between each of the subscales of perceived workplace stress (Suleman et al., (2018). On the
other hand, burnout and stress are caused by job expectations, which can be reduced by workplace
resources. As a consequence, staff may be more engaged in their work (Kwon et al., 2021). Determinants
of safety performance, the process of safety improvement is ongoing when businesses take real actions,
including safety training and the consequences of acquired knowledge and skills, things go better (Ajmal
etal., 2021) .

To create human resource policies that will reduce presenteeism-related productivity loss and define
evidence-based intervention objectives for wellness programs. It helps in locating and calculating
organizational or individual exposures that are strongly linked to presenteeism and its associated
productivity(Rasool et al., 2021). The opinions of employees' well-being and productivity are influenced
by five teleworking effect variables: personal and societal factors, organizational and job-related factors,
technology considerations, social aspects at home, and social factors at work (Catana et al., 2022).
Occupational stress has the potential to have both beneficial and negative effects on employee
performance. Any company's employees can profit from stress, but it depends on how they handle it.
When a worker's ability to handle stress goes beyond what is reasonable, the stress may have a negative
impact on their performance. (Buddhacharya, 2022).

Restuputri et al. (2021) mentioned that usability, communication, work environment, working hours,
workload, and work stress have little impact on performance, however exogenous variables such as job
satisfaction and safety culture significantly affect performance (Restuputri et al., 2021). By including the
employee/human factor into the ergonomics design process, it may be possible to close the
communication gap between employees and ergonomic designers. (Olabode et al., 2017). Work that was
repetitive increased the likelihood of quality failures, and when monotony was combined with noise level,
the likelihood of quality failures rose by a factor of three and ten, respectively. Noise level alone had no
impact on quality(Hamrol et al., 2011). The study of Eklund (1995) has shown challenges were subjected
to physical difficulties, psychological demands, and challenging to put together task categories. Quality
statistics were gathered, and inspectors were questioned. Furthermore, a recurrent examination of
leanness through periodic evaluations is required to stay up to date on the success of the adoption of lean
thinking since it helps determine how much the firm's adopted lean practices have improved performance
(Christy & Duraisamy, 2020).

A dynamic link between HRM, ergonomics, and work psychodynamics produces significant theoretical
hypotheses that should be investigated in further study (Brito et al., 2020). Employee health issues, work
environment design, shift work, humidity, and working hours all require careful consideration, especially
given their strong associations with the effects of workplace stress (Makhbul et al.,2013).The productivity
of computer operators is significantly and favorably impacted by ergonomic considerations.
Organizational ergonomics, cognitive ergonomics, and environmental ergonomics all have a greater
impact on productivity (Vimalanathan & Babu, 2017). Furthermore, now, as Kalakoski et al. (2020)
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rightly mentioned how to enhance performance at work and how cognitive ergonomic practices assist job
performance in knowledge work is crucial question.

5. Conclusion

A survey of the current literature reveals that various research investigations have been undertaken on the
Cognitive Ergonomics all throughout the world. In cognitively demanding activities, there is a need to
enhance research into cognitive strain, which poses a significant danger to work performance and
employee well-being. This study concludes that good working conditions, high work performance, and
high employee well-being support each other. Cognitively straining conditions such as disruptions,
interruptions, and information overload are related to impaired task performance and diminished well-
being at work. Therefore, it is essential to reduce harmful consequences to individual employees and
organizations. On the other hand, stress is a physiological state which has a prevailing effect on how a
person reacts, adapts and responses to the circumstances, surroundings and objects by particular work
environment. This factor has affected human life, wellbeing, health and behaviour having both positive
and negative consequences. Most significantly, the findings have focused on evidence-based cognitive
ergonomic strategies that improve knowledge work performance. At the same time, poor cognitive
equipment designs have serious safety implications, such as a lack of consistent controls and imprecise
instructions. Thus, making things clearer and creating user-friendly designs would help to reduce
mistakes, improve reaction speeds, and shorten learning curves. In a nutshell, cognitive ergonomics is a
subset of the greater subject of human factors and ergonomic sciences, however, it is still a relatively
untapped resource for enhancing employee wellbeing. If planned effectively, cognitive ergonomics may
make major contributions to increasing job performance, lean operations, productivity, and, ultimately,
establishing safer and healthier workplaces in the industry. To harness the mentioned potentialities and
promoting employee wellbeing, good evidence based research is much needed. Countries like Nepal can
utilize the concept of cognitive ergonomics in order to provide better job environment.
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