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Abstract
This study examines the impact of working from home on the ergonomic risk factors and discomfort experienced by workers
during the COVID-19 pandemic. Despite the many benefits of working from home, such as increased productivity and flexible
working hours, it also presents numerous ergonomic threats, including suboptimal working postures, poor workstation design,
uncontrolled working hours, and poor indoor environmental quality. The study aims to identify the risk factors for discomfort
among workers who work from home during the COVID-19 pandemic by using an ergonomic assessment tool. The study used
an anonymous online questionnaire in Thai, posted on social media platforms, and had a sample size of 303 Thai participants
aged 20 years and above, working from home, and using computer for work. Data were obtained through a three-section
questionnaire that collected demographic information, workstation assessment, and discomfort scale. The results showed that
there is a significant relationship between ergonomic factors and discomfort in the neck, lower back, and legs such as chair,
workstation, and breaks. The study concludes that ergonomic assessment tools are essential in identifying potential ergonomic
risks and improving the health and safety of workers. Such tools can be tailored to specific industries, job types, or work
environments, making them more useful and applicable for different workplaces. This study’s findings will help occupational
health professionals and policymakers develop and implement effective ergonomic interventions to mitigate ergonomic risks
and prevent work-related musculoskeletal disorders (MSDs) among workers who work from home during the pandemic.
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1. Introduction

The COVID-19 pandemic has drastically altered
work patterns, leading to a shift from office-based
work to working from home to minimize the risk of
infection [1, 2, 3, 4, 5]. While this approach provides
benefits such as flexible working hours and increased
productivity, it has also posed a significant ergonomic
threat due to the lack of proper workstation design,
suboptimal working postures, and uncontrolled work-
ing hours.

Many people work with awkward postures while
using portable laptops in places such as the floor,
bed, couch, or chair without proper support, leading
to musculoskeletal disorders [6, 7]. The most com-
monly used workspaces are the living room and bed-
room, which often lack furniture designed for pro-
longed work hours [8]. Furniture commonly found in
these rooms, such as chairs, couches, beds, and coffee
tables, are not typically designed for prolonged work
hours[9].
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Although the lockdown campaign has effectively
decreased the incidence of COVID-19 cases, it has
also presented a new challenge to workers, especially
in terms of ergonomic problems [2, 10]. The pros
and cons of working from home from the perspec-
tive of occupational health and safety have not been
thoroughly studied[11]. The limited space and furni-
ture in a home environment can contribute to work-
related musculoskeletal disorders (MSDs), compro-
mising workers’ health and well-being in the long
term.

An ergonomic assessment tool is a valuable re-
source for evaluating the design and arrangement of
workstations, identifying potential ergonomic risks,
and improving the health and safety of workers.
Such tools help to identify physical and environ-
mental factors that can contribute to musculoskeletal
disorders (MSDs) and other health issues.Numerous
studies have demonstrated the effectiveness of er-
gonomic assessment tools in identifying and mit-
igating ergonomic risks in various workplaces[12,
13]. ergonomic assessment tools can be tailored
to specific industries, job types, or work environ-
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ments, making them more useful and applicable for
different workplaces. For example, the Computer
Workstation Ergonomics Self-Assessment Checklist
is widely used to assess the ergonomic risks associ-
ated with computer-based workstations in healthcare
settings[14].Discomfort symptoms in the context of
work-from-home refer to physical sensations or feel-
ings of unease, pain, or discomfort experienced by
individuals while performing their work activities at
home. These symptoms can manifest in various parts
of the body, such as the neck, shoulders, back, arms,
wrists, and legs, and may include sensations of mus-
cle stiffness, soreness, tension, numbness, tingling, or
a general feeling of discomfort[15, 16, 17].

To date, limited research has focused specifically
on the ergonomic risk factors and body discomfort
experienced by workers in their home workstations
during the COVID-19 pandemic. There is a critical
knowledge gap regarding the prevalence and severity
of MSDs and body perceived discomfort in work from
home settings, as well as the specific risk factors as-
sociated with these conditions. The study will utilize
an ergonomic assessment tool to evaluate the work-
station that contribute to MSDs and body discomfort
[18, 19]. By gaining a deeper understanding of these
risk factors, effective interventions and recommenda-
tions can be developed to promote healthier and more
ergonomic home work environments for remote work-
ers

The aim of this study is to survey the conditions
of workstations at home and describe the risk factors
for discomfort among workers during the COVID-19
pandemic when working from home.

2. Methods

2.1 Study design

This study isan observational cross-sectional. The
study was carried out for seven-monthperiod (January
to July 2020). The data were obtained through an
anonymous online questionnaire (Google Forms) in
Thai language. The time of distribution was July 2020.
The questionnaire was posted on social networks such
as Facebook and LINE application. According to the
criteria, the data comes from 303Thai participants.
The sample size was calculated using the following
formula[20]:

n =

Z2
1− α2
· p(1 − p)

d2

 (1)

Where: Z1− α2 = 1.96 (C.I. 95%, α = 0.05)

p = 0.76 (the ratio of affected population from
COVID-19 in China[21].)

d = 0.05

The results determined a sample size of 281. With
a consideration of a 10% dropout rate, the authors ex-
pected 310 participants. The inclusion criteria for the
study were as follows: 1) male or female aged 20
years, 2) working from home during the pandemic,
3) using a computer (PC only) for work, 4) able to
communicate in Thai, and 5) must respond to the con-
sent form. The exclusion criteria were as follows: 1)
workers who did not complete the questionnaire and 2)
those who did not want to participate in the study (for
ethical purpose). The content validity of all questions
was checked by three experts in the fields of occupa-
tional health, public health, and health science. The
item-objective congruence (IOC) of the content valid-
ity ranged from 0.8 to 1.0.

2.2 Computer workstation checklist

The questions were distributed in the Thai ver-
sion of the Computer Workstation Ergonomics Self-
Assessment Checklist, which was originally devel-
oped by the National Institutes of Health, Office of Re-
search Service, Division of Occupational Health and
Safety, USA[14]. The checklist is commonly used
to assess workstations for proper comfort and perfor-
mance. Basically, this checklist has been designed
for use as a self-assessment on individual’s behalf.
This means general people are able to assess their own
workstation and perform simple adjustment to reach
comfort. Since, this study was conducted via online,
the authors intended to ensure that the participants can
undertake the questions. Therewere 5 sections with
19 questions in total.All questions were dichotomous,
requiring a Yes or No response.

2.3 Discomfort Survey

The discomfort survey used in this study was
adapted from the MSD Prevention Guideline for On-
tario, Part 3B: MSD Prevention Toolbox[22]. Partici-
pants were asked to rate their level of discomfort dur-
ing the work from home period from January to July
2020 by checking off a box. In this study, partici-
pants were asked to rate their discomfort levels for
three body region, which were the highest perceived
discomfort [17]: neck, lower back, and legs, using a
scale of 0 to 10, where 0 indicates no discomfort and
10 indicates the worst discomfort. The data were ana-
lyzed using multiple linear regression.

2.4 Analysis

All the data were collected via Google Forms and
exported into R version 4.2.3 for statistical analysis.
Descriptive analysis was used to summarize the data
distribution. To evaluate the relationship among de-
mographic information, workstation assessment, and
discomfort scales, we conducted multiple linear re-
gression analysis by including all factors for model
generation, and we considered a p-value of 0.05 as
statistically significant.
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2.5 Ethics
The protocol for this study was approved by the

Ethics Committee on Research of School of Health
Science, Sukhothai Thammathirat Open University
(STOU), Thailand (IRB-SHS 2020/1004/69). All eth-
ical issues were complied with accordingly, and all
participants were fully informed about the study and
asked for their consent prior to participation.

3. Results

3.1 Demographic
The demographic information of the participants is

presented in Table 1. A total of 303 participants were
included in the study (97.7%), of whom 192 (63.4%)
were female, and 111 participants were male. The av-
erage age of the participants was 34.28 years (SD ±
8.28), with the highest age range being 30-39 years old
(44.22%). Most participants were single (74.59%),
held a master’s degree (38.61%), and spent 5-8 hours
per day looking at a computer screen (68.32%).

3.2 Self-assessment checklist
Table 2 displays the results of a questionnaire given

to study participants regarding their workstation as-
sessment. The checklist includes five sections: chair
(C), keyboard and mouse (KM), work surface (WS),
breaks (B), and accessories (A).
In the chair section, it is revealed that 77.23% of par-
ticipants had their feet fully supported by the floor
when seated, while only 34.32% sat without feel-
ing pressure from the chair seat on the back of the
knees.Around half of the participants possessed other
items about chair such as adjustability (45.21%), back
support (53.14%), and armrest (52.81%).

Regarding the keyboard and mouse section, 88.78%
of participants reported being able to position fre-
quently used items within their reach range, while
84.16% had their mouse at the same level and close
to the keyboard. Other factors such as having straight
wrists and relaxed upper arms while using the key-
board and mouse (60.73%), having the keyboard,
mouse, and work surface at elbow height (67%), and
the mouse being comfortable to use (71.95%) were
also reported by a significant proportion of partici-
pants.

In the work surface section, 92.74% of participants
had their monitor positioned directly in front of them,
but only 38.28% had appropriate lighting for read-
ing and writing documents. Other factors related to
the work surface, such as having a glare-free mon-
itor/work surface (69.31%), the monitor height be-
ing below eye level (67.33%), and the monitor being
placed at least an arm’s length away (75.25%), were
reported by more than half of the participants.

In the breaks and accessories sections, 63.04% of
participants reported using a headset or speakerphone
while talking on the phone, 63.70% had a document

holder, 63.37% took postural breaks every 30 minutes,
and 75.91% performed regular eye breaks when look-
ing at the monitor.

According to the multiple linear regression analy-
sis, the result of neck discomfort is significantly asso-
ciated with having no posture break every 30 minutes
(p < 0.05), which seems to be a significant discomfort-
ing factor for back and legs as well. The results have
also showed that having no armrest and straight wrist
posture are associated with back discomfort.

3.3 Discomfort scale

The participants were asked to rate their discomfort
into 0-10 scale regarding working from home. Figure
1 presented the discomfort results of participants for
their neck. The number and percentage of responses
were also showed in the figure. The top three discom-
fort scales under working from home condition were
2, 7, and 3, respectively.

Figure 2 presented the discomfort results of partic-
ipants for their lower back. The top three discomfort
scales under working from home condition were 7, 8,
and 2, respectively.

Figure 3 presented the discomfort results of partic-
ipants for their legs. The top three discomfort scales
under working from home condition were 1, 0, and 2,
respectively.

4. Discussion

The present study aimed to assess the working con-
ditions at home and the resulting levels of discomfort
among workers during the COVID-19 pandemic. The
findings revealed several significant results that con-
tribute to our understanding of ergonomic risk factors
and their impact on body discomfort in the home work
environment. Additionally, we will discuss the hy-
potheses that explain the findings and provide a com-
parison to previous studies, as well as implications
and suggestions for further research. Regarding the
working conditions at home, the study highlighted the
need for improvement in the “chair” section, with the
highest number of participants (65.68%) reporting that
they were not able to sit without feeling pressure from
the chair seat on the back of their knees. The imme-
diate improvement would be to add a back support
and optimize the seat pan to allow for better posture
and comfort[23, 24, 25].By implementing these mod-
ifications, workers can reduce the risk of developing
long-term physical problems associated with poor sit-
ting posture[17].

Similarly, 61.72% of participants reported that they
did not have appropriate light for reading or writing
documents. This can be addressed by adding a desk
lamp, placing it on the left side if the participant is
right-handed, and on the right side if the participant
is left-handed. This aligns with previous research that
emphasizes the importance of appropriate lighting in
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Table 1. Demographic variables

Characteristics n %
Gender
Male 111 36.63%
Female 192 63.37%
Age (years)
20-29 99 32.67%
30-39 134 44.22%
40-49 50 16.50%
50-59 20 6.60%
Mean (± SD) 34.28 (±8.28)
Marital status
Single 226 74.59%
Married 68 22.44%
Widowed/Divorced/During a separation 9 2.97%
Education
bachelor’s degrees or lower 106 34.98%
master’s degree 117 38.61%
Doctorate degree 80 26.40%
Hours/day on computer screen
1-4 33 10.89%
5-8 207 68.32%
9-12 59 19.47%
>12 4 1.32%

Table 1. Demographic variables

Figure 1: Self-reported discomforts regarding working at computer workstation: Neck

reducing eye strain and improving visibility during
work tasks[26].Adding a desk lamp and positioning
it correctly based on the participant’s dominant hand
can alleviate this issue[27].

It is recommended that they obtain a regular ad-
justable chair to allow for proper adjustments to be
made to fit the individual’s body type and height. This

will not only improve comfort but also prevent long-
term physical problems associated with poor pos-
ture[24].

The multiple linear regression analysis revealed
several significant factors associated with discomfort
in various body regions among participants. The find-
ings support previous studies conducted in other coun-
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Figure 2: Self-reported discomforts regarding working at computer workstation: Neck

Figure 3: Self-reported discomforts regarding working at computer workstation: Legs

tries and provide valuable insights into ergonomic risk
factors and their impact on specific body regions[7, 28,
29, 30]. For instance, the study found that gender and
taking postural breaks every 30 minutes were signifi-
cantly associated with neck discomfort. Specifically,
female participants who did not take postural breaks
were more likely to report neck discomfort. This em-
phasizes the importance of incorporating regular pos-
tural breaks, especially for female workers, to prevent
the development of neck discomfort.

Moreover, the analysis revealed that the absence of
armrests, improper wrist positioning and upper arm
relaxation when using keyboard and mouse, and not
taking postural breaks every 30 minutes were signif-
icantly associated with lower back discomfort (p <
0.05). These findings underscore the importance of
providing ergonomic equipment such as chairs with
armrests and positioning keyboard and mouse in a way
that ensures proper wrist positioning and upper arm re-
laxation. Additionally, it is crucial to incorporate reg-
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ular postural breaks in work routines to alleviate and
prevent lower back discomfort. It is also worth noting
that placing a keyboard on an elevated surface, such as
its legs, can lead to awkward wrist angles, which can
further exacerbate lower back discomfort.

Finally, the analysis suggests that taking postural
breaks every 30 minutes was the only significant factor
associated with legs discomfort (p < 0.05). This high-
lights the importance of incorporating regular postural
breaks to relieve pressure on the legs and prevent dis-
comfort in this region[31, 32]. In comparing our find-
ings to previous studies, we observed consistent pat-
terns and associations between ergonomic risk factors
for computer workstation and body discomfort. This
strengthens the validity of our results and contributes
to the existing body of knowledge on ergonomic risks
in the home work environment. However, it is im-
portant to note that our study specifically focused on
the unique context of the COVID-19 pandemic, which
necessitated remote work arrangements. This distin-
guishes our findings from previous studies conducted
in traditional office settings.

Implications of this study are twofold. Firstly, it
emphasizes the need for organizations and employers
to prioritize the implementation of ergonomic inter-
ventions and guidelines for workers who continue to
work from home. These interventions should address
the identified risk factors, such as improper seating,
inadequate lighting, and the absence of adjustable fur-
niture. By providing the necessary support and re-
sources, employers can promote a safe and healthy
work environment that reduces the likelihood of dis-
comfort and musculoskeletal issues among workers.

Secondly, the study highlights the importance of in-
dividual awareness and self-care in the home work
environment. Workers should be encouraged to be
proactive in optimizing their workstations and incor-
porating regular postural breaks into their routines.
This can help alleviate discomfort and improve overall
well-being.

5. Conclusion

In conclusion, the study underscores the importance
of optimizing the work environment at home to ensure
better health and comfort for remote workers. Failure
to properly design and arrange the workstation could
lead to discomfort and pain in various body regions
such as the neck, lower back, and legs. The study
highlights that chair height adjustment was the most
common ergonomic issue, which can be easily re-
solved by providing appropriate ergonomic equipment
like an adjustable chair or a footrest. Furthermore, the
lack of a footrest was associated with lower back dis-
comfort, emphasizing the importance of proper foot
support to alleviate pressure on the lower back. Ad-
ditionally, the study stresses the significance of taking
regular postural breaks every 30 minutes in prevent-

ing discomfort in the neck, lower back, and legs. Em-
ployers should prioritize providing ergonomic equip-
ment and encouraging regular postural breaks to foster
a safe and healthy work environment for their workers.
Overall, addressing ergonomic issues and promoting
regular postural breaks can result in improved well-
being and productivity for remote workers.

6. Limitations

It is important to note that this study utilized a
cross-sectional design, which means that it is diffi-
cult to establish a cause-and-effect relationship be-
tween ergonomic-related discomfort and workstation
issues. There may be multiple factors contributing to
the workers’ discomfort, making it challenging to pin-
point a single underlying cause with certainty. There-
fore, caution should be noted when interpreting the re-
sults of this study.
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