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1. INTRODUCTION

Changes in the business environment and the development of automation technologies as part of
Industrial Revolution 4.0 (Industry 4.0) have contributed to the stress problem in most individuals in
Malaysia. Developments in literature and mass media exposure show that the stress issue is becoming more
significant in today’s business environment, organizations and life. The issue of stress needs to be addressed
because of its huge impact on the quality of life and welfare. Prolonged stress can trigger many negative
implications to occupational health, which will affect the productivity and competitiveness of organizations
[1]. Among the causative factors of stress in workers are organizational, family/social, and environmental
factors. This was supported and discussed in the study proposing that factors like conflicts with colleagues
and superiors also led to the stress among workers [2]. According to them, environmental factors such as
loud noise, improper ventilation, dim/insufficient lighting, and uncomfortable workstations also play a
crucial role in triggering stress.

It is a fact that a non-ergonomic workstation can cause stress in an organization’s employees.
Studies have been consistent on this and some stated that the workstation environment such as a hazardous
workspace design and noisy surroundings can also cause a person to experience stress at the workplace [3].
Stress is the response of an individual to his or her environmental characteristics [4], [5]. If the individual has
a negative perception of his or her work environment, surely the individual will face stress [6]. The physical
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environment of a workstation includes various aspects such as the ventilation system, lighting, workspace
design, and acoustic system. Previous studies have also shown that the workplace environment such as
extreme temperatures, poor lighting, and a crowded workplace can be a measure of stress at work [7]. The
study also discussed the environmental factors that can cause employees to experience stress [8]. The results
of their study indicated that the work environment factors require special attention so that stress at the
workplace can be addressed. If this problem can be resolved in the early stages, it can minimize employees’
overall performance problem.

The effects of ergonomics in the work environment need to be emphasized in an organization as
they can affect organizational performance. An awareness of the impact of work processes and technology on
humans has led to the ongoing research on ergonomic concepts in achieving organizational goals.
Ergonomics is a new field that is constantly changing [9], [10]. The level of ergonomic applications and
awareness in many countries is still low despite the enormous impact that ergonomics has on the
improvement of work practices and occupational safety and health [9]. There have been many studies that
demonstrated the positive effects of the implementation of ergonomic principles at workplaces [11]-[13]. An
unergonomic work environment also affects the performance of the organization involved. This is
contributed by the fact that employees cannot fully concentrate on their work due to adverse environmental
factors such as poor lighting, a noisy environment, uncomfortable chair design, and insufficient ventilation
[14].

Some studies have shown that the use of information and communication technology supported by
lighting and working hours can cause job stress, especially technostress in workers and organizations.
Symptoms of technostress include wrist-related injuries, musculoskeletal disorders, fatigue and exhaustion. It
also has an effect on the vision, which can cause physiological and psychological stresses. In addition, the
use of gadgets related to computer technology over long working hours can cause a person to experience
headaches and difficulty focusing on the work [15], and these are also the causes of stress.

Workstations also have an effect on the level of stress experienced by an employee. There are a few
things to keep in mind when designing an efficient and effective workstation. Among the aspects that should
be noted are the chair/seat position while working, workspace design, ventilation system, acoustic system,
lighting, and working hours. Chairs play an important role in ensuring the comfort of a workstation.
Ergonomic chairs can influence an individual's work performance as fatigue and tension can well be avoided
[16]-[18]. The traditional workstation layout is no longer compatible with the modern work environment
[19]. These changes are in line with the implementation of technology and the impact of changing employees'
perceptions of work as well as occupational safety and health. An efficient and effective workstation must
have a very comfortable workspace. Furthermore, some of the major causes of stress in an organization are
from extreme temperatures and a dusty or dirty environment [20]. Practicing moderation in setting the
temperature of an organization is crucial in ensuring a comfortable and productive work environment.

Job stress associated with an ergonomic work environment is an issue that needs to be addressed in
gaining organizational competitive advantage. Competitiveness is very important in dealing with changes in
the business environment and technological advancements. A lack of competitiveness can affect the
sustainability of the organization in achieving its goals. Studies in organizational behavior show that
environmental factors (ergonomics) are underestimated by organizations [21]. The study showed further that
job stress can occur in any organization and can leave a lasting negative impact [21].

This study on respondents’ perceptions of ergonomic environmental factors is consistent with the
description of individuals' perceptions of their work environment. The selection of respondents among
officials in a government department in Malaysia is appropriate because assessments related to the ergonomic
environment in government departments have received little attention from previous scholars. The discussion
of this article continues with a discussion of the literature review and theoretical framework, study
methodology, analysis and findings. The discussion and conclusions of the study are also included at the end
of the article.

2. LITERATURE REVIEW AND THEORETICAL FRAMEWORK

Technological advances and changes in the business environment, coupled with competition in
today's world have caused occupational stress to be a major health issue presently. In facing the challenging
world of competition, there has been too little attention on the impact of the work processes and technologies
used [22]. As a result, work processes can be harmful to workers and new technologies being used may not
meet the organization's goals to enhance the overall employee efficiency and firm productivity.
Environmental factors play an important role in describing occupational stress issues. The environmental
factor in question is a work environment that helps employees perform their tasks efficiently and effectively.
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The awareness of the impact of work processes and technology on people has led to ongoing
research in ergonomic concepts and stress in the workplace in achieving organizational goals. Compared to
other scientific disciplines, ergonomics is relatively new to the society and most people are unaware of the
contributions of ergonomics to national well-being and economic development [23]. In Malaysia, ergonomic
awareness is still at an early stage due to the limited knowledge of ergonomics [24], [25].

An effective ergonomic environment can reduce work stress in individuals and organizations [26],
[27]. The science of ergonomics is a field of study that investigates how to minimize stress at work [28], [29].
An ergonomic workplace design is one of the strategies that organizations can use to minimize stress in the
workplace [28], [29]. Therefore, in the process of designing a workstation, several ergonomic factors need to
be taken into account [17], [28], [30]. This is because humans differ in their abilities and limitations in terms
of their strength, speed and skill.

This phenomenon has alerted researchers to the importance of an ergonomic work environment and
its potential for minimizing job stress. There are a few things to keep in mind when designing an efficient and
effective workstation environment. Some of the aspects that should be noted are the chairs/seating at work,
workspace design, ventilation system, acoustic system, lighting and working hours.

2.1. Chair/seating at work

Chairs play an important role in ensuring the comfort of a workstation. Ergonomic chairs can
influence an individual's work performance by avoiding fatigue and tension [17], [18]. Adjustable chairs with
strategically positioned armrests can minimize the load on shoulder and arm muscles [31]. It can also
minimize the tension in the neck area. Studies have shown that there is a relationship between work that
requires 95% of sitting time and the pain in the neck and shoulders [32]. An ergonomic chair design not only
enables workers to complete their tasks but also helps to expedite the execution of these tasks [33]. When
sitting down, an individual should make sure that the hips maintain an ‘S’ shape according to the spine
curvature. This position can prevent the pressure on the cartilage and the main function of the hip [33].
Chairs in the context of this study relate to workers' perceptions on ergonomic chairs and the fact that it can
influence an individual's work performance by avoiding fatigue and tension.

2.2. Work area design

An efficient and effective workstation has a very comfortable work space. These work areas include
a comfortable workspace that is crucial in ensuring a smooth workflow and increasing employee
productivity. Poor workspace design can be a source of stress in the workplace [7]. Social psychology studies
have shown that a congested and crowded workspace can negatively affect an individual’s job performance
[34]. Research has shown that workspace congestion and discomfort are negatively associated with focus and
privacy, which in turn may increase stress in the workplace [35]. Workspace design in the context of this
study includes employees’ perceptions of the desks, computer equipment and telephones. It covers
respondents’ perceptions of the working height, screen/monitor, footrests, and flexible armrests and wrist
pads.

2.3. Ventilation system

An organization’s ventilation system also helps to make the employees more productive, and vice
versa. If the temperature in the organization is too high, it can increase fatigue and disrupt employees'
emotions. If it is too cold, it can cause musculoskeletal disorders and affect employee’s health. In addition,
some of the major causes of stress in an organization are from extreme temperatures and a dusty or dirty
environment [20]. Practicing moderation in setting the temperature in an organization is crucial in ensuring a
comfortable and productive work environment. Research in ergonomics has shown that extreme cold and
heat, or temperature is negatively associated with the performance and stress levels of individuals [6], [36].
The ventilation system factors that the researchers wish to explore include respondents' perceptions of
organizational temperature, air circulation and unpleasant odors.

2.4. Acoustic system

An ergonomic workstation environment also takes into account the acoustic aspects in ensuring the
comfort and wellbeing of workers. It also enables employees to perform tasks in a focused manner without
the noise interruption. Innovative offices need to focus on acoustic aspects and visual stimulation [37]. For
this, the office needs to be equipped with acoustic damping devices and equipment that can prevent noise
such as providing a glass space between workspaces, acoustic ceilings, printer cabinets, and so on. Noise can
be measured by using a decibel measurement unit. Human factor studies have identified that excessive and
unexpected noises can affect work performance and cause emotional tension [38]. It can increase blood
pressure, hinder sleep, and cause headaches and hypertension [39]. Noise disruption can also cause
individuals to lose focus, experience fatigue, lack confidence, affect their relationships with other people, and
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lead to stress at work [40]. Exposure to noise is also strongly associated with heart problems, work absence,
fatigue and psychological stress [41], [42]. The acoustic aspect of this environmental factor refers to
respondents’ perceptions of noise that may affect an individual's focus on completing their tasks. These
noises can come from phone conversations, ringing phones, typewriters, road traffic, organizations near a
construction site and many others.

2.5. Lighting system

Lighting plays an important role in ensuring that tasks are performed efficiently and effectively.
Improper lighting is a major contributor to visual discomfort such as eye strain, watery eyes, headaches and
blurred vision [40]. If this discomfort persists, it can exert a certain degree of pressure on individuals which can
subsequently create stress [40], [43]. In fact, lighting requirements vary within an organization according to the
type of work performed and it has a significant relationship with job dissatisfaction [44]. Lighting in the context
of this study refers to respondents' perceptions of the lighting system used in an organization. It encompasses
respondents' perception of lighting aspects in helping to accelerate the execution of a given task.

2.7. Working hours

Working hours need to be taken seriously by an organization to ensure that its human resources can
obtain sufficient rest. Working hours that place an importance on adequate rest periods enable the task to be
carried out efficiently and effectively. Working long hours without adequate rest can lead to fatigue and can
increase stress in an individual [6], [45]. Working hours in the context of this study include respondents'
perceptions of the number of working hours, taking into account the overtime and breaks.

3. THEORETICAL FRAMEWORK OF THE WORKSTATION ENVIRONMENT (BEEHR AND
NEWMAN)

An empirical study model was conducted to assess six aspects of job stress [46]. The general goal of
this model is to demonstrate job stress and its relationship with employee health. This model proposes an
interaction between the personal and environmental aspects through process aspects that affect both the
humanities and organizational aspects. All of these effects will go through the adjustment aspect of minimising
the unpleasant effects of work stress. This adaptive response will then re-affect the personal and environmental
aspects. All of these processes also depend on the time aspect of the study being carried out. An empirical
evaluation of the literature relating to the workplace environment and employee health is performed according
to the model in Figure 1. According to the findings by Beehr and Newman [46], many environmental factors
have not been investigated by researchers. Therefore, they proposed that the scope of the study be expanded in
describing the variables of the work environment (ergonomics) used in the study of occupational stress.

Time Aspect

Personal Aspect Aspect of Effect
on Humanities

e

Process aspect Adaptation
Feedback —

Environmental \ Aspect nr_Eﬂ_CC[
on Organisation

Aspect

Figure 1. The general model of occupational stress

Based on the explanation and suggestions in the models presented in Figure 1, the researchers have adapted
them to form the basis of this research. This research uses aspects of environmental (ergonomic) factors
including chair factors, workspace design, ventilation, acoustics, lighting and working hours [47].
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4. RESEARCH METHOD

A total of 696 employees consisting of Grade 41 (71), Grade 44 (303), and Grade 48 (322) officers
of both men and women in various units in a government agency in Malaysia constituted the population in
this research. However, the sample size of the three Grades was as 295 respondents from Grade 41 (37
people), Grade 44 (139 people) and Grade 48 (119 people). The sample size was calculated according to
guidelines with the prevalence of stress placed at 54.6% [48].

The determination of the sample size was based on the schedule by Krejcie and Morgan [49].
According to the table, when the population size reached 696, the minimum sample size was 155. Given the
large population size and the goal of minimizing sampling errors, this study’s sample was fixed at 381
respondents. The sample selection in this study was initiated when the researchers submitted an application to
conduct the research to the relevant government agency. Field studies were conducted in the organization on
the dates specified. The sample size determination was made according to the formula:

Number of officers in organisation
Sample number = - ——— =381
Total number of employees in the organisation

Based on the formula, the selection of samples was performed using the simple random sampling
method according to the distribution of the specified number. This sample selection is known as probability
sampling or specifically proportionate stratified random sampling. The distribution of sample numbers based
on strata is more appropriate and representative of a study [50]. Stratified sampling is also an efficient
sampling design in that it provides more information based on predefined sample sizes [50]. In this study,
after the researchers received the total population of 696 respondents, the size of the sample for each stratum
was dependent on the size of the stratum and it was proportionally determined.

For the first stratum i.e. Grade 41 officers the calculation is as:

a. Number of Grade 41 officers: 71
b. Total number of officers: 696

c. Proportionate method for the first stratum sample size: %X381 =39

For the second stratum i.e. Grade 44 officers the calculation is as:

a. Number of Grade 44 officers: 303
b. Total number of officers: 696

c. Proportionate method second stratum sample size: %X%l =166

For the third stratum i.e. Grade 48 officers the calculation is as:

a. Number of Grade 48 officers: 322
b. Total number of officers : 696

c. Proportionate method third stratum sample size: %X%l =176

The total sample size of the three strata according to the preliminary design was 381 respondents.
However, the actual feedback received was 295 respondents with Grade 41 comprising of 37 respondents,
Grade 44 with 139 respondents and Grade 48 with 119 respondents. This lack of feedback may be due to the
respondents being busy with daily tasks and responsibilities especially for the officers in Grades 44 and 48.
However, the responses received from these 295 respondents were quite adequate based on the early
calculations of the sample size according to Krejcie and Morgan’s table and the number was highly
appropriate to perform the following multivariate analysis [49].

4.1. Research instrument

The primary source of this study was obtained through a questionnaire form distributed by the
researchers with the assistance of the agency's Human Resource Department. Secondary data were obtained
through library research. The researchers referred to books, selected peer-reviewed journals, newspaper
clippings and relevant printed materials. The development of the items in the questionnaire form was based
on the modification of several questionnaires that have been used in the investigation of workstation
environment and occupational stress. The formation of items in the ergonomic environment questionnaire
was modified from several studies [19], [27], [51], [52] Each item was structured using a 5-point Likert scale
in the form of: i) strongly disagree, ii) disagree, iii) uncertain, iv) agree, and v) strongly agree. Respondents
were required to choose the answer closest to their perception based on the answer choices provided:
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a. Part 1: Respondent demographics: This section contained questions related to respondents' backgrounds
such as monthly income, marital status, gender, age, duration of service, rank/position and number of
children. These questions were provided with the answer options. There were eight questions with their
corresponding answer choices where the respondents needed to choose from the options provided.

b. Part 2: Environmental factors (ergonomics)

4.2. Data analysis

The study used the descriptive statistics methods to analyse the first part. This section assessed the
items using a 5-point Likert scale of: i) strongly disagree, ii) disagree, iii) uncertain, iv) agree and v) strongly
agree. This section contained 28 questions covering chair components, workspace design, ventilation,
acoustics, lighting and working hours. Each positive item was coded as: i) strongly disagree, ii) agree, iii)
uncertain, iv) agree, and v) strongly agree.

The descriptive tests consisted of the analyses of the frequency, percentage, mean, and standard
deviation values using the statistical package for the social sciences (SPSS) software. For the five-point scale,
a mean scale of below 2.5 is considered as ‘disagree’ and a mean of 2.5 and above is considered as ‘agree’.
The reliability test was then used to measure the accuracy of the measurements by the study instrument. The
lower the error rate of an instrument, the higher the reliability of the instrument where the reliability test
rating ranging from 0.0 to 0.49 is weak, 0.5 to 0.69 is moderate, and 0.7 to 1.0 is strong [53]. Reliability
testing also uses SPSS software. Next, the study used the analysis of a moment structure (AMOS) software to
analyse the model. This model analysis was used to confirm that the theory built in the study was based on
several sub-constructs or components. The theory and literature of this study stated that environmental
factors (ergonomics) comprised six main constructs namely chairs, workspace design, ventilation, acoustics,
lighting and working time.

To test the theory of the first order analysis in Figure 2 and the second order in Figure 3, the
confirmatory factor analysis (CFA) method was used. CFA for the first order used a combination of data
from the sub-constructs namely chairs, workspace design, ventilation, acoustics, lighting, and working time.
The first objective of this stage is to ensure that the basic components of discriminant validity are achieved.
Secondly, this section needs to assess whether or not the fitness indexes reach the required level. In the event
that the index of compatibility cannot be reached, an observation must be made of the loading factor of each
item. The load value must be >0.40 and if the item is below this value, the item must be removed. Then, if
the required compatibility index cannot be achieved, the modification indexes (M) need to be run until the
compatibility index is reached. The second order, meanwhile, is intended to identify the sub-construct factor
from the first order that contributes to the environmental factor (ergonomic) as in the second order.
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Figure 2. The first order model Figure 3. The second order model
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5. RESULTS AND DISCUSSION
5.1. Respondents’ demography

A total of 295 respondents have given their feedback which is then used in the study analysis. In
Table 1, there is a clear difference in gender for the respondents of the study. A total of 207 female
respondents (70.2%) have answered the questionnaire whereas 29.8% of the male have answered. In terms of
the marital status, 224 respondents are married, 58 respondents are still not married, and 13 respondents are
divorced. This is followed by 68.1% comprising of respondents aged between 31 and 40 years old. This
shows that the majority of the respondents are in the middle age group. For the category of the designated
position, Grade 44 represents is 139 respondents, Grade 48 is 119 respondents and Grade 44 is 37
respondents.

Table 1 also shows that there are four categories of service duration among the respondents. The
majority of the respondents have served less than 20 years (92.5%). From this 92.5%, 55% have served
between 11 and 20 years. This finding shows that most of the respondents have had quite a long experience
with the agency concerned. In line with the grade of the respondents who have answered the questionnaire,
the majority of their respondents who answered the questionnaire, have an income from RM3,001 and above
(97.3%). Finally, Table 1 shows that the majority of the respondents have 3 children and below (80%).

Table 1. Respondents’ demography

Information Frequency  Percent
Gender
Male 88 29.8
Female 207 70.2
Marital status
Single 58 19.7
Married 224 75.9
Widower/Widow 13 4.4
Age (years)
20-30 16 5.4
31-40 201 68.1
41-50 75 25.4
51-60 3 1.0
Position/Designation
Grade 41 37 12.5
Grade 44 139 47.1
Grade 48 119 40.3
Duration (years)
<10 108 36.6
11-20 165 55.9
21-30 19 6.4
31-40 3 1.0
Monthly gross income (RM)
1501-2000 2 0.7
2001-2500 6 2.0
>3001 and above 287 97.3
Number of children
No children 85 28.8
1-3 151 51.2
4-7 57 19.3
8-11 2 0.7

5.2. The mean analysis and the loading value

Table 2 shows the mean analysis for the factor chair where two items are at Agree level and two
items are at Disagree level. For the factor of work station design, one item is at Agree level and two items are
at Disagree level. The factor of ventilation comprises of three items at Agree level and three items at
Disagree level. All the items under the factor acoustics (sounds) are at the Agree level. The factor of lighting
shows that an item is at Agree level and five items are at Disagree level. Finally, all the items for the factor
working duration are at Disagree level. The Agree level achieved in every item stated above shows that the
respondents are satisfied with the environmental factors. The Disagree level shows that respondents are not
satisfied with the environment factor.

The first order analysis assesses the validity and reliability of the construct. The loading value for
every item is tested through pooled-data (CFA) [54]. The items with low values (less than 0.40) will be
abolished (Table 2) [55]. The test outcome reveals that there is one item from the factor chair that is
abolished. Next, one item from ventilation, three items from acoustics (sound) and one item from working
duration are abolished. The analysis outcome for reliability under Cronbach's alpha towards the factor
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(construct) shows that the reliability value fulfills the items accepted which are chair (0.764), work station
design (0.719), ventilation (0.762), acoustics (0.602), lighting (0.738), and working duration (0.774).

Table 2. Mean analysis of the environmental factors (ergonomic)

Item Mean Star_]dgrd Loading
deviation

Chair
I can adjust my chair easily 2.34 1.104 0.882
My chair can be adjusted in various positions. 2.62 1.209 0.732
The chair | am working on while working has comfortable armrests. 2.34 1.024 0.514
I am running out of time to complete my work. 2.65 1.049 X
Work space design
The arrangement of the work space and seat in my work station is very congested. 2.58 1.169 0.476
My work station has a comfortable work space. 2.11 0.982 0.645
The surrounding of my work space is satisfactory. 2.14 0911 0.810
Ventilation
The interior temperature of the organization is very cold. 2.93 1.098 X
The interior temperature of the organization is very hot. 2.11 0.772 0.642
The air movement in the organization is very little. 2.53 0.899 0.491
The air in the organization is too dry. 2.50 0.888 0.403
There is an unpleasant odor in the air in the organization. 2.17 0.744 0.746
The air in the environment or in the organization is stale. 2.18 0.770 0.765
Acoustics (Sound)
The level of noise in my work area is satisfactory. 2.62 1.109 X
The noise is distracting me against the work | am doing. 3.08 1.232 0.605
The environment of my work station does not have any problem with noise. 2.41 1.065 0.553
My organization makes the effort in minimizing the level of noise in the surroundings of my work
station. 2.52 0.968 X
The sounds of the phone, conversations and the machines in the organization distract me from doing
my work. 2.69 1.117 X
Lighting
The level of lighting in my work space is satisfactory. 2.10 0.814 0.629
The organization prepares a more flexible lighting system. 2.38 0.936 0.513
A bright light in the organization increases my work performance. 2.44 0.874 0.620
Lighting from the lights and the windows of the organization is slightly dark. 2.35 0.910 0.561
The organization always makes sure that | get enough light when | do my work. 2.50 1.043 0.747
The lighting we have in the organization is blinding and irritating my eyes. 2.33 0.953 0.453
Working duration
| feel that my working duration is too long. 2.44 0.960 X
I am happy with the working duration decided by the organization. 2.04 0.923 0.738
I am given enough rest in a certain working period. 2.12 0.801 0.771
The working duration does not disturb my personal life. 2.13 0.830 0.679

5.3. Measurement model

After all the items less than 0.40 are abolished, the CFA analysis observes the suitability indices on
the first order and the second order. Based on Table 3, the modification indexes (MI) were done to achieve
the suitability indexes that can be accepted. MI will show two redundant items or statements that carry the
same meaning with the respondents’ perspectives. There are three categories of model suitability and the
level of acceptance. Firstly, the parsimonious fit or chi square over degree of freedom (CMIN) achieves at
least the value of 3. However, large a sample has the tendency to increase the CMIN value but the value
cannot be more than the value of 5.

Secondly, the absolute fit which is Chi-square becomes the overall measurement of the number of
different discreet moment and sample moment. The greater the number of different samples, the greater the
Chi-square value, and the stronger the evidence of the null hypothesis. P-value is the probability of obtaining
a great difference as it is with the current sample. P-value is aiming to test the hypothesis that the model is
suitable and perfect in the population. To measure the suitability of the model, the statistical measurement
such as the Chi-square test, the relative Chi-square (Chi-square/degree of freedom) has been used. That
means the p-value of the Chi-square depends on the size of the data. If the size is more than 200 then the
index is not applicable. Thus, the root mean square error of approximation (RMSEA) index and the root
mean square residual (RMR) must be referred to, so as to determine the model fit.

Thirdly, incremental fit namely comparative fix index (CFI), Tucker-Lewis fix index (TFI), normed
fix index (NFI) and incremental fix index (IFI) is used to detect the suitability of the data with the model. If
the value for the baseline comparisons is more than 0.80, it shows that the model proposed is significantly
suitable with the goodness of fit index (GFI), normed fix index (NFI), relative fix index (RFI), incremental
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fix index (IFI), Tucker-Lewis fix index (TFI), and comparative fix index (CFI). This incremental fit value is
between 0 and 1. The value close to 1 indicates good model.

The measurement of the first order model shows that the estimation results do not show the outcome
that can be accepted. After several items are abolished and the modification index performed, this model has
achieved a better level. CMIN/DF is 3.199, the RMSEA value needs to be lower than 0.100 (0.086), RMR is
0.077, GFl is 0.801, CFl is 0.812, TFI is 0.783, IFI is 0.815, and NF is 0.752. Meanwhile, the second order
model shows that the estimation results are getting better after the modification index is done. CMIN/DF is
3.199, RMSEA is 0.086, RMR is 0.077, GFI is 0.828, CFl is 0.812, TFI is 0.783, IFl is 0.815, and NF is
0.752. All these values show that the values can be accepted and significantly fit with the study data. The fit
indexes’ values show the values that can be accepted (Table 3).

Table 3. The measurement suitability index and the model structure

Index Cutoff value  Reference material ~ First-order (Mo d';llrz;?;gﬁrn dex) (Moscjﬁ(ffi(::r;?ig)r:(:ﬁzjex)
CMIN/DF <5.00 [55] 3.827 3.199 3.199
RMSEA <0.100 [56] 0.098 0.086 0.086
RMR <0.100 [57] 0.099 0.077 0.077
GFI >0.80 [58] 0.633 0.801 0.828
CFlI >0.80 [58] 0.661 0.812 0.812
TFI >0.70 [59] 0.617 0.783 0.783
IFI >0.80 [58] 0.666 0.815 0.815
NFI >0.70 [59] 0.596 0.752 0.752

5.4. Second order analysis

Table 4 and Figure 4 show the significant level test for the environment (ergonomic). The analysis
outcome shows five factors that have a very important coefficient with a significant value 1% (p<0.001).
Although the factor ventilation shows the lowest coefficient value (0.31), it is still significant to the
environmental dimension as a whole. Table 4 and Figure 4 show that acoustics is the most important factor in
the environment (0.928). The following factors are lighting (0.898), work space design (0.846), working
duration (0.670), and chair (0.563).

Table 4. Significance/Priority of the factor to the environment

Factor Estimated standard ~ Standard deviation ~ t-Statistics  Significant level
Chair 0.563 0.150 5.239 0.01
Work station design 0.846 0.221 7.473 0.01
Environment Ventila_tion 0.308 0.086 3.402 0.01
Acoustics 0.928 0.208 6.333 0.01
Lighting 0.898 0.189 6.428 0.01
Working duration 0.670 - - 0.01

5.5. Discussion

The environment of the ergonomic work station is an important strategy of an organization in
minimizing the stress in the organization. It can minimize the cost of the organizational management by
means of saving the cost of occupational health and human resource management [3]. Studies also state that
an ergonomic environmental factor needs to draw the attention of the organization because neglecting it can
leave an ongoing negative impact [21]. Thus, this study is very meaningful as employees are able to evaluate
the environmental factors that can influence work performance and productivity. If there is a positive
assumption made about the environment, the organization can be said to have achieved an ergonomic level in
the work station environment. With negative assumptions on the environment, it means that something has to
be done in improving the environment and ensuring that organization can sustain in the competition. This is
consistent with the statement whereby the work stress is ignited when there is a negative perception on the
environment [4], [5].

The mean analysis and the standard deviation show that the factor of working duration is regarded
as less satisfactory among the respondents of the study. The reality shows that the development of
information technology can cause the working time to become longer. Duties and responsibilities can be done
wherever we are, be it at home or at the work station. Thus, it is not surprising that most employees who
should be working in the time stipulated can continue working wherever they are. This technological access
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can make it easier for individuals to be contacted by the supervisor or colleagues without counting the days.
This long period of working time can increase the level of stress among individuals [6].

The AMOS analysis shows that these factors are accurate in elaborating the environmental
dimension that is ergonomic. AMOS analysis shows that the most important environmental factor assumed
by the respondents is the acoustics. If we look at the demography of the respondents in terms of the gender,
marital status and age, it shows that the noise can become distracting to the work done. The background of
the respondents’ demography also shows that they regard it as important to have a peaceful working
environment which is far from the noisy environment. This is consistent with the previous works done by
several researchers [38], [39] They state that a weak acoustics system can affect one’s attention and increase
his or her psychological pressure. Additionally, the current office’s interior scenario that is more innovative
is equipped with sound-proof system and something similar [37].
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Figure 4. The second order output model

An important factor of the environment is lighting. Unsatisfactory lighting can influence work
performance and the level of health of individuals. This is consistent with the statement made by a researcher
concerning eyesight discomfort as the lighting system can affect one’s health level [40]. If there is an
ongoing discomfort towards the lighting system, it can elevate individuals’ level of stress [41]. The factor of
work space design also plays an important role when respondents see this as the third important factor in the
work environment. A comfortable work space can make the tasks more effectively done and make employees
more productive. The study states that work space can influence the smoothness of the tasks and productivity
[7]. The following environmental factor thought to be important by the respondents is the working duration.
As explained in the finding of the mean analysis, this working duration is also important to the organization
to ensure that the employees get enough rest to enable them to perform their duties efficaciously and
effectively. Working in a long time in the era of information technology and its growth can increase the level
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of stress among individuals [6], [45]. AMOS analysis also shows that the factor of chair is another important
aspect in an ergonomic working environment. An uncomfortable chair can cause various health implications
and affect individual productivity. This situation has been elaborated by previous scholars [17], [18] They
assert that an ergonomic chair can influence the work performance of individuals. Looking at the background
of the demography of the respondents, it is reasonable to conclude that the chair is an important factor in the
work station environment.

The AMOS analysis also shows that although the ventilation factor shows the lowest coefficient
value, it is still significant to the environmental dimension as a whole. Possibly for the respondents of this
study, this factor is not prioritized because the organization has a highly satisfactory ventilation system. For
them, their superior’s actions in preparing for satisfactory air-conditioning system and good air ventilation
have led the respondents to fail to see that this factor is prioritized in the environment. Past researchers have
stated that the ventilation is very important in the environment because it can influence individual
performance and stress [6], [36].

6. CONCLUSION

Overall, the findings of this research are crucial in determining the most significant ergonomic work
environment factors perceived by employees in ensuring that their tasks are performed efficiently and
effectively. This perception is essential towards ensuring healthy and competitive human resources in line
with the goal of developing a dynamic human capital. All in all, the outcome of this research is very
meaningful to an organization that seeks to ensure that its human resource is in a very good health condition.
The declining health condition of the human resource will surely increase organizational costs and affect
competitiveness. Such a situation needs to be avoided in the globalized era where competition is increasingly
rife and more aggressive. A healthy and competitive human resource is very much required in facing the
challenges of the environmental change.
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