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ABSTRACT: As the outbreak of the COVID-19 pandemic, work from home has become the new normal which shifted the work from
office to work from home reducing face-to-face contact in many companies worldwide. With this rapid change, most of people are
abruptly forced to work from home with non-ergonomically home-based worksite. The awkward posture, repetitive movement and
prolonged working are the major health issues caused by the use of mobile computer and non-neutral postures which lead to
musculoskeletal disorder. Furthermore, indoor environment which are lighting, thermal comfort, and noise condition are ergonomic
concems. These can not only cause discomfort but also affect mental and physical health on home office worker. The purpose of
this review was to focus on the impact of the unfavorable conditions at home office relating ergonomic concems on health issue.
The recommendation of ergonomic principles to design workstation in home office was also represented in this review. Design
workstation that setting the laptop screen as the eye level, providing the external keyboard and mouse, increasing the body
movement and setting up the surrounding environment in home-office was investigated in several researches and was
recommended to enhance health, comfort and productivity during working from home. However, it would be interesting to survey
the different aspects of individuals regarding body discomfort. Further research might explore through questionnaires to study the
role of home working on job satisfaction, stress, perceived productivity including body discomfort leading to MSDs in order to

examine the relationship between physical and mental health and working from home.
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1. INTRODUCTION

The idea of working from home is gaining popularity and becoming a new normal due to
advanced technology so that we can work remotely. Furthermore, in the early 2020, the
coronavirus disease 2019 spread globally. To minimize direct contact among individuals and
reduce new infectious cases, several companies in both governmental and private sections utilized
“social distancing” and “work-from-home (WFH)” in order to work from their own place without
the daily commute using available technological tools. What is more, ergonomics research has not
studied the pros and cons of this teleworking style. In general, the positive aspects of WFH were
promoted and recognized worldwide that it can considerably reduce the risk of COVID-19 exposure
and other advantages i.e., less commuting time, low facility fees, more flexible working schedule,
and high productivity gain. However, the disadvantages such as poor physical well-being,
substandard working posture, and unregulated indoor environmental quality were yet not
profoundly investigated. For a long-term, these downsides can compromise worker’s health and
cause ergonomic challenges. This article aimed to uncover and review the new coming

unfavorable aspects during the lockdown situation i.e., ergonomic and environmental issues.

2. ERGONOMIC ASPECTS AND HEALTH ISSUES

In the subsequent sections, we present a summary of a scientific literature review focused on
the following aspects:

2.1 Workstation

The effect of COVID-19 causing the new normal changed the working style from office to home
with mostly laptops. There are health risks associated with body posture. Although a mobile
computer is a major equipment for work, it is related to sitting which is fixed, constrained or
awkward postures including repetitive movement and prolonged working [1]. Most of the
researchers found that laptop affected user’s neck flexion and neck extensor more than a classical
desktop computer [2]. In addition, head, shoulder, and wrist position while using laptop on their
lap is concerned [1, 2]. The limitation of movement and body discomfort for a long period leads to
poor postures resulting in musculoskeletal disorders (MSDs). These can cause muscle strain and
back pain [3]. Harrington and Walker [4] presented that almost fifty percent of home workers
confronted the computer vision syndromes, which are sore eyes, tired eyes, and blurry vision, as
well as body discomforts that include headache, neck, shoulder, back, and wrist pain. With the
design of a workstation, some researchers found that the design of computer worksite in the
cooperate office is set up as a minimum ergonomics criterion [4]. Furthermore, a checklist for
ergonomic office and ergonomist is available to make sure that the company meets the ergonomic
standard. However, previous studies have not dealt with the guidelines on how to design ‘mobile

workplace’ where workspace is unfavorable.

46 | ThaiJJounal of Ergonomics Vol.3 Issue 2 (July - December 2020): p.45-54



133N I58MIaNsIve: U9 3 aUuil 2 (n5n41P4-51431P3) 2563

2.2 Awkward postures

With awkward postures while using laptop, due to laptop is designed as portable, user can
bring it to any places with different non-ergonomic postures. These postures include sit or lie
down on the floor, bed, chair or sofa causing awkward posture or non-neutral posture. The study
of Grozdanovic and Pavlovic-Veselinovic [5] found that telecommuting workers who work at home
office performed the tasks in a variety of rooms such as living room, bedroom, dining room,
kitchen room and other rooms in the house accounted for 30% , 27% , 22% , 5% , and 16%
respectively. Consequently, the telecommuters tend to increase the risk of posture by sitting on
folding chairs, sofas, beds or at coffee tables, which is not designed for working. The study of
Heidari et al. [6] investigated the different postures in laptop users who performed a variety of
postures in any workplace. They presented that 77.3% of those aged 19-30 reported the neck,
shoulder, forearm, arms, and wrist discomfort after using laptop. Over half of those surveyed
indicated that the most discomfort was the neck. The result of this study demonstrated that
posture 1 (Figure 1) which is sitting on the sofa without neck/head support and laptop on the lap
and posture 2 (Figure 2) which is sitting on the floor, leaning the wall and laptop on the lap was
more proper sitting while posture 3 (Figure 3) which is laptop on the floor and lying with chest
support in the position of the chest down and the back up and posture 4 (Figure 4) which is sitting
on the ground and laptop on the knee were the worst sitting leading to MSDs. However, although
posture 4 was not the most posture they perform, posture 4 which the assessment defined as a
non-neutral posture causing neck pain and discomfort was the top three selected by participants
(6, 7.

7

Figure 1: Sitting on the sofa without neck/head support and laptop on the lap
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Figure 2: Sitting on the floor, leaning the wall and laptop on the lap was more proper sitting

Figure 3: Laptop on the floor and lying with chest support in the position of the chest down and
the back up

Furthermore, the poor design of the keyboard and screen may cause the injury resulting from
awkward posture because the laptop computer screen and keyboard are connected as one unit.
As a result, the confliction between neck and shoulder occurred regarding work position
adjustment [7]. The research revealed that the high level of keyboard can increase risk of injury on
shoulder and wrist and the low level of screen can enhance the neck and shoulder pain [8]. This
view is supported by Seghers, Jochem and Spaepen [9] that the adjustment of the level of screen
to the table height reduced the neck’s user flexion while the high level of keyboard improved
shoulder and neck discomfort because the shoulder was raised to approach the keyboard.
Similarly, the research pointed out that the integration of keyboard and screen affects the body

posture resulting in discomfort and injury.
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Figure 4: Sitting on the ground and laptop on the knee

2.3 Repetitive movement and prolonged working

Regarding repetitive movement and prolonged working hours, these can increase the risk of
MSDs of the wrist and arm [10]. Non-neutral posture, which is repetitive movement especially
typing and prolonged working, increased possibility of MSDs [11-13]. The previous study
represented that when compared with one factor, the exposure both non-ergonomic posture
which is the flexion angle of neck, shoulder, elbow, arm and wrist and repetitive motion for a long
time can increase the risk of MSDs [10]. Moreover, in a term of flexible working hour, although
home-based working gives employees the scheduling flexibility that they can not only manage
their task from home office, a number of researchers have concerned about the prolonged working

because of the non-separate between working space and relaxing space [14, 15].

Normally, going home after work allows employees to detach from the stressors from work
whereas working from home enhances the difficulty with work and home life separation. This can
not only cause bumout and create work-related stress but also lead to MSDs. Although some
research findings into the duration and discomfort have been inconsistent [16, 17], the study of
Gerr, Marcus and Monteilh [12] explored the relationship between the duration of computer use
and the risk of MSDs that the participants reported through a questionnaire regarding neck and
shoulder pain when the duration of computer use increases. Fahrbach and Chapman [11] also
found that some participants who reported the discomfort used the computer more than four
hours per day. Similarly, Bergqgvist et al [18] investigated computer users who spent time more
than 30 hours per week. The result showed the significant musculoskeletal symptoms on arm and
shoulder. However, Blangsted, Hansen and Jensen [19] examined that the repetitive movement of
fingers and wrists while typing the keyboard and using the mouse improved forearm and

hand/wrist discomfort. This finding is in agreement with Marcus et al [13] findings which showed
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the association of hand-arm discomfort from time spent using computer over 15 hours per week.
Moreover, they represented that the risks developed more than double when the spending time
20 hours per week. Without using mouse, the risks still increased hand-wrist symptom because of
repetitive movement with keyboard. Moreover, previous investigators have examined the effects of
working time factors on neck discomfort [20]. It is showed that the working posture which the neck
flexion for a long time involved in neck symptom significantly. Some researchers have mainly been
interested in conceming working time and body discomfort. The study found that neck symptom
was developed with the duration of sitting among office workers because of an increases force on
vertebral discs, lisaments and muscles while sitting. This is supported by Kamwendo, Linton and
Moritz [21] who surveyed the neck discomfort and found that it was reported by workers who sat

for 5 hours per day.
2.4 Indoor environmental aspects

Form occupational health and safety standpoint, the workplace environment usually consists
of several categories such as aerosols, lighting, noise and vibration, and thermal comfort depending
on the products and services. Since the work-from-home (WFH) was ordered to prevent the COVID-
19 situation. It can be noted that the newly adapted home-office may not be specifically designed
for work as good as the regular office. This section will review some concerning factors related to
surrounding environment that workers can possibly experience due to WFH. The discussion below
will limit itself to home lighting, thermal comfort, and noise conditions.

2.4.1 Lighting

Lighting was listed as an important physical condition for work [22]. Either too much or poor
lishting can affect the performance and visual discomfort. It should be considered that the lighting
quality and flexibility at the home and the office is slightly different. Mostly, the office was
designed to possess optimal light level according to the task, the angle of workstation, and the
working surface. For teleworkers, poor lighting was relatively reported to be an usual problem
because it is not easy to adjust and optimize both natural lighting (sunlight) and artificial lighting
(fluorescence) [23]. The lighting may not cause any major accident or initiate obvious MSDs, but it
can easily generate discomfort, which can affect workers’” well-being such as high stress level, poor

sleep quality, and mood shifted.

2.4.2 Thermal comfort

The ideal, for most people, relative humidity is between 40%-60% and a room temperature is
between 18°C-22°C [24]. These parameters are used as a comfort indicator for human. You may
have known that the air quality at the office is usually regulated by the central air system,
meanwhile working at home has no such thing [25]. Similar to lighting, working under undesirable
temperature and humidity at home may lead to discomfort, which can certainly affect mental and

physical health.
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2.4.3 Noise

Noise is defined as unwanted sound, which can be sensed by auditory nerves in the ear [26].
The noise generated from workplace and residential area is quite different. It may be true that the
noise levels from the work area are usually higher than from the home, but the pattern and the
loudness is much more unpredictable at home. The teleworkers may experience excessive or
interrupting noise from everywhere such as family members, kitchen, living room, music, or even
the traffic. Although the level is not high enough to cause hearing loss, but it can interfere the
performance, communication, and their concentration.

3. CONCLUSION AND RECOMMENDATION

Workstation design which included working posture, duration of working, and workplace
environment are essential for health and safety including comfort, productivity and performance.
Since a homeworker needs to spend several hours in front of the portable computer which is not
designed ergonomically for a prolonged working hour, the combination of the parts of laptop,
therefore, is the health concern causing work-related musculoskeletal disorder. So, the ergonomic
recommendation of design workstation decreasing health issues and improving comfort is included.
First of all, selecting suitable equipment in order to adjust the working posture in a neutral posture
should be addressed. Janneck et al [27] recommended that the adjustable chair which can modify
the backrest to support the worker’s spine and the armrest to fit the different postures was the
most important because these can avoid body discomfort and improve the performance while
working. However, it may hard to find the ergonomic chair for a home-based worksite, so providing
the proper equipment and adjusting the posture need to be considered. First, sit in a comfortable,
adjustable chair with lumbar support such as additional foam back cushion because this will help
reduces the pressure and force on vertebral discs, ligaments and muscles while sitting. However,
do not work on sofa although sofa is comfortable since this not only cause the worst posture
when performing the task but lead to the relaxing feeling which is difficult to get up and move

around.

Set the laptop screen as the eye level without neck bending which means the elevation the
laptop by adding the supporter such as computer monitor pedestal, laptop stand or computer
riser in order to lift the screen height in any workplace at home. For example, even some home
workers may perform their work on a kitchen or dining room table, setting up the display height as
eye level can avoid neck discomfort. Provide the external keyboard and mouse. Since the laptop
display, keyboard and touchpad are designed as a single unit, it is too complicated to find the
optimal position of both display and keyboard without discomfort. Consequently, the extemal
keyboard and wireless mouse with elbows at a 90° position when typing or clicking should be
adjusted to decrease the lift of shoulder for approaching the internal keyboard and touchpad.
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keyboard and wireless mouse with elbows at a 90° position when typing or clicking should be
adjusted to decrease the lift of shoulder for approaching the internal keyboard and touchpad.

Regarding long hours spent working, designing the sit-stand workstation in order to increase
physical activity which is body movement and body adjustment can reduce the static posture.
There is some study found that the decrease of sitting time while working improved the worker’s
perception of comfort and productivity [28]. Moreover, take micro breaks every half hour or hour,
move around and stretch part of the body.

For the environmental aspects, the employees may need to help the workers to set up their
home-office to be as comfortable as possible. This new normal not only can affect their well-
being, but also causing poor working performance. Therefore, in order to keep the work and life
quality, it is necessary to pay attention and improve the home-office to be as good as working at

the office.
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