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ABSTRACT 
Previous research has, to some extent, investigated the 
influence of satisfaction with the workplace on 
employees’ mental health (i.e. mood, sleep quality, 
fatigue, and stress). However, insights in these 
relationships while working from home have been 
lacking. The purpose of this study is therefore to gain 
understanding in which personal and workspace 
characteristics are related to employees’ mental 
health. This study used a cross-sectional data 
collection approach and a seemingly unrelated 
regression analysis (SUR) to analyse the relationships. 
Results indicated that sleep quality, mood, stress, and 
fatigue are influenced by employees’ satisfaction with 
the workspace temperature, artificial light, and 
support of informal interactions while working from 
home. Personal characteristics (i.e. neuroticism, 
conscientiousness, and age) are also related to mental 
health. These findings could be used by workplace 
managers or employers to optimize their home 
workplace strategy.  

INTRODUCTION 
Worldwide, the COVID-19 pandemic has led to 
unprecedented changes, including the obligation to 
work (fully) from home (Oakman et al., 2020; Targa et 
al., 2020). Work activities that were previously 
performed at the office, including formal and informal 
meetings, are now performed at home, even when 
employees’ homes are not suitable (Waizenegger et al., 
2020). Such a withdrawal from the office reduces 
(spontaneous) face-to-face meetings (Waizenegger et 
al., 2020), which can cause more negative moods and 
increase job stress among prior office workers (Mann 
& Holdsworth, 2003; Zvolensky et al., 2020). Other 
mental issues that might arise due to the obligation to 
work from home, include reduced sleep quality (Cellini 
et al., 2021)  and elevated fatigue (Terry et al., 2020).  
The obligation to work from home also means that 
people might have to adapt some physical aspects of 
their home workspace (e.g. artificial light and 
daylight), since the majority of their time is spent 
indoors (Aries et al., 2015). As Peters and Halleran  
(2020) argued, these physical workspace 
characteristics can become critical factors for 
employees’ mental health while working from home.  
Previous research has mainly focused on the office 
workspace context in relation to the mental health of 

office workers. For instance, studies have indicated 
that the amount of daylight and artificial light is related 
to employees’ sleep quality (Colenberg et al., 2020). 
Hubalek et al. (2010) argued that the exposure to 
daylight during the workday could lead to a better 
sleep quality the following night. As the attention 
restoration theory by Kaplan (1995) implies, having 
access to daylight and having a natural view outside 
might restore people’s attention and reduce feelings of 
fatigue (Jamrozik et al., 2019). Kaplan (1995) argued 
that natural environments can also mitigate or even 
prevent stress. Overall, research has suggested that 
contact with natural environments, including daylight, 
natural views outside, and plants cause a systematic 
relaxation effect that reduces feelings of stress (Sander 
et al., 2019).  
In the office workplace context, research has also 
shown that noise exposure is related to people’s sleep 
quality during the night (Lin et al., 2018), increases 
feelings of fatigue and tiredness (Jahncke et al., 2011) 
and is related to their mood (Lamb & Kwok, 2016). In 
addition, in modern office designs, such as open-plan 
and shared offices, levels of visual and auditory privacy 
have been found to be lower, while noise levels and 
distractions were higher. Such a poor office layout, 
reduced privacy (i.e. possibility to withdraw from 
people and to regulate interactions with people) and 
increased noise levels negatively relate to people’s 
stress levels (Sander et al., 2019). Research has also 
indicated that temperature is an important contributor 
to job stress (Sander et al., 2019). More specifically, 
extreme temperatures, those above or below the 
conventional range for thermal comfort, can increase 
employees’ feelings of stress and fatigue (Lan et al., 
2020) and can affect their mood (Butala & Muhič, 2007; 
Lamb & Kwok, 2016).   
While previous results showed some effects of physical 
workplace characteristics on employees’ mental health 
(i.e. mood, fatigue, sleep quality and stress) at the 
office, it remains unclear how these physical aspects 
affect employees’ mental health at the home 
workspace during the COVID-19 pandemic. First 
studies that were conducted during the pandemic have 
focused on the influence of personal characteristics 
(e.g. personality and age) on employees’ mental health. 
For instance, it was found that employees who score 
high on neuroticism are more likely to feel stressed 
while working from home (Bergefurt et al., 2021). It 
seems that people who are able to adapt to the COVID-
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19 obligations (e.g. working from home) are less likely 
to feel stressed, and are more likely to experience a 
positive mood (Besser et al., 2020). Among younger 
aged employees the obligation to work from home 
could trigger feelings of stress due to an imbalance 
between work and family life (Bergefurt et al., 2021; 
Carnevale & Hatak, 2020; Mauno et al., 2013). 
Although previous research has indicated, to some 
extent, how employees’ mental health might be related 
to personal characteristics during the COVID-19 
pandemic (Cellini et al., 2021; Targa et al., 2020; Terry 
et al., 2020), it remains unclear how both personal and 
workspace characteristics are related to employees’ 
mental health while working from home. The aim of 
this study is therefore to analyse the influence of 
workspace and personal characteristics on employees’ 
stress levels, mood, fatigue, and sleep quality while 
working from home. The results of this study can be 
used by both workplace managers and employers to 
adjust the home workspace according to the changing 
workspace demands to optimize employees’ mental 
health.   

METHODS 

Measurement 
To study the relationships between personal- and 
workspace characteristics and stress, fatigue, sleep 
quality and mood, previously validated measurement 
scales were mostly used. The questions regarding 
personal characteristics consisted of respondents’ age, 
gender, personality, contractual work hours and actual 
work hours. The 10-item Big Five Inventory was used 
to measure five personality types: neuroticism, 
extraversion, conscientiousness, openness and 
agreeableness (Rammstedt & John, 2007). With regard 
to workspace characteristics respondents were asked 
about the number of persons who used the workspace 
simultaneously and to indicate their satisfaction with 
the artificial light and daylight, sound, noise and 
privacy, air quality, temperature, and ventilation, and 
with the greenery, plants, and views outside at their 
home workspace on a five-point Likert scale (e.g. 
Candido et al., 2019). Respondents were also asked to 
rate their satisfaction, on a five-point Likert scale, with 
the extent to which work activities were supported at 
their home workspace, including concentrated work, 
informal interactions, formal interactions and ‘online’ 
interactions.  
Stress was measured by the 4-item Patient Health 
Questionnaire (PHQ-4) (Kroenke et al., 2009), of which 
two items were selected that measure stress (i.e. 
‘feeling nervous, anxious, or on edge’ and ‘not being 
able to stop or control worrying’). These items were 
combined with two items developed by Beute and de 
Kort (2018) (i.e. ‘feeling stressed’ and ‘think deeply 
about something’). Cronbach’s Alpha (α) equals 0.821, 
which indicates that the sum score could be used for 
these four items. For fatigue, eight items of the 

Checklist Individual Strength were used. Summed 
(α=0.909), these items form the subscale ‘Subjective 
feeling of fatigue’ (Beurskens et al., 2000).  Sleep 
quality was measured using four items of the Health at 
Work Survey that was developed by the World Health 
Organisation (WHO, 2001). Cronbach’s Alpha (α) 
equals 0.619, which is somewhat low. For mood, the 
UWIST Mood Adjective Checklist was used (Matthews 
et al., 1990), of which eight items were included. 
Cronbach’s Alpha (α) equals 0.846, which means that 
the items could be summed. 

Procedure 
Data were collected in the autumn and winter of 2020, 
during the COVID-19 pandemic among 393 employees 
of three private companies in the Netherlands. A cross-
sectional approach was used, which involved collecting 
data based on an online questionnaire.  More than half 
of the sample (59.5%) was obtained from a large 
engineering and project management company. 
Another 28.0% was obtained from an office furniture 
developer, and 12.5% was gained from an advisory 
company specialized in strategic corporate real estate 
management.  

Analytical approach 
To gain insights in the independent variables that 
significantly affect the dependent variables (i.e. mood, 
sleep quality, fatigue, and stress), four multiple 
regression analyses (stepwise) were performed. The 
independent variables selected in the separate models 
were then included in a seemingly unrelated 
regression analysis (SUR). SUR can be used to 
simultaneously analyse different dependent variables 
that are influenced by different independent variables. 
SUR is an extension of linear regression analysis, in 
which correlated errors between equations are 
allowed (Sun et al., 2014). SUR was used in this study 
because the dependent variables could be related on 
the level of their error terms.   

RESULTS 

Sample 
Table 1 shows the descriptive statistics of the personal 
and workspace characteristics. The sample consists of 
more male than female respondents, with a mean age 
of 45. While the data were collected at technology 
related companies, the overrepresentation of male 
respondents is not surprising, since only 21% of the 
Dutch female workforce works at engineering 
companies (CBS, 2021). The mean age of the Dutch 
workforce equals 42, which indicates that the sample 
was, on average, somewhat older (UWV, 2020).  
Table 1 also indicates that people are least satisfied 
with the support of the workspace to perform informal 
interactions (M=3.20, SD=1.223) and most satisfied 
with the support to perform concentrated work 
(M=3.71, SD=1.322) (on a scale from 1 to 5). In 
addition, respondents are least satisfied with greenery 
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and plants (M=3.34, SD=1.443) and with artificial light 
(M=3.53, SD=1.221), while they are most satisfied with 
privacy (M=4.05, SD=1.307) and air quality (M=3.98, 
SD=1.135) at their home workspace. For all mental 
health concepts sum scores were calculated and 
converted to a scale from 1 (negative mental health) to 
8 (positive mental health). Stress has the highest mean 
(M=6.444, SD=1.265), followed by sleep quality 
(M=6.055, SD=1.173), mood (M=5.520, SD=1.144), and 
fatigue (M=5.341, SD=1.538). These sum scores 
indicate that, overall, respondents do not frequently 
feel stressed or fatigued, and rate their sleep quality 
and mood rather positive.  
Regression analyses 
Four multiple regression analyses were performed 
between the independent variables and dependent 
variables. The normal probability (P-P) plots of the 
residuals of the regression analyses were interpreted 
to test the assumption of normality and 
homoscedasticity of the residuals. This assumption 
may have been violated for stress. While the deviations 
from normality are only small, results of the regression 
analyses are still valid, but should be carefully 
interpreted (Rani Das, 2016). 
The results of the regression analyses indicate that 
mood is significantly related to neuroticism, 
satisfaction with temperature, and satisfaction with 
support of informal interactions. Sleep quality is 
related to neuroticism, satisfaction with support of 
informal interactions, age, and satisfaction with 
artificial light. Neuroticism, conscientiousness, and 
satisfaction with temperature are found to be related 
to respondents’ stress levels. Fatigue is related to 
neuroticism, agreeableness, satisfaction with 
temperature, and satisfaction with support of informal 
interactions. These relationships are used as input for 
the seemingly unrelated regression analysis.  

Seemingly Unrelated Regression Analysis 
Table 2 shows values for R2 and adjusted R2. The 
(adjusted) R2 indicates the proportion of explained 
variance by the model (Akossou & Palm, 2013). As 
Table 2 indicates, personal- and workspace 
characteristics explain between 8.8% and 25.9% of the 
total variance of employees’ mental health (i.e. stress, 
mood, fatigue, sleep quality). These results show that 
there are also some other characteristics that are 
related to employees’ mental health that were not 
included in the current model.  
Furthermore, the results of the SUR (see Figure 1) 
indicate that mood is significantly related to 
neuroticism (negative), satisfaction with temperature 
(positive), and satisfaction with the support of the 
workplace for informal interactions (positive). 
Respondents who score high on neuroticism are more 
likely to rate their mood negative. Employees who are 
satisfied with the temperature and the support of 
informal interactions at their home workspace are 

more likely to perceive a positive mood. For stress, 
significant relationships with neuroticism (negative), 
conscientiousness (negative), and satisfaction with 
temperature (positive) are found. Employees with 
neurotic or conscientious traits are more likely to feel 
stressed, while employees who are satisfied with the 
temperature at the workspace are less likely to feel 
stressed. Fatigue (i.e. lack of energy or feelings of 
tiredness) is significantly related to neuroticism 
(negative), conscientiousness (positive), satisfaction 
with temperature (positive) and satisfaction with the 
support of informal interactions (negative). While 
employees with neurotic traits are more likely to feel 
fatigued, conscientious employees are less likely to feel 
fatigued. The positive relationships between 
satisfaction with the temperature and with the support 
of informal interactions indicate that employees are 
less likely to feel fatigued when they are satisfied with 
both these aspects of the workspace. For sleep quality, 
significant relationships are found between age 
(negative), neuroticism (negative), satisfaction with 
artificial light (positive) and satisfaction with the 
support of informal interactions (positive). Employees 
who score high on neuroticism and who are older are 
more likely to be negative about their sleep quality. In 
addition, employees who are satisfied with the 
artificial light and with the support of informal 
interactions are more likely to be positive about their 
sleep quality.  

DISCUSSION 
The results of the SUR indicate that three workspace 
characteristics, namely satisfaction with temperature, 
artificial light, and support of informal interactions, are 
significantly related to stress, mood, fatigue, or sleep 
quality. The positive relationships indicate that 
employees who are satisfied with these workspace 
characteristics are more likely to experience a positive 
mental health, while employees who are dissatisfied 
are more likely to experience a negative mental health 
while working at home. As Vischer (2007) explained by 
‘the environmental comfort model’, indivuals’ 
performance of work tasks depend on the perceived 
comfort level of workplace resources (e.g. 
temperature, noise level and lighting). Low comfort 
levels could cause mental health issues, such as 
feelings of stress. While previous studies (e.g. 
Colenberg et al., 2020; Sander et al., 2019)  have mainly 
focused on the office workspace, current results add 
insights about the influence of home workspace 
characteristics on mental health. These results, 
combined with previous findings, can be used by 
employers to adjust their workspace strategies to 
optimize the future hybrid mix of working from home 
and working at the office. 
More specifically, results indicate that satisfaction with 
temperature is related to mood, fatigue and stress. 
Previous research has shown that homeworkers have 
experienced higher levels of control over the home 
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temperature, because they could adjust the 
thermostats and radiators at any time. This might lead 
to higher satisfaction with the workspace temperature 
(Hampton, 2017). In contrast, other researchers (eg. 
Domínguez‐amarillo et al., 2020) have indicated that 
indoor home temperatures are more influenced by 
outdoor temperatures than indoor office 
temperatures. The risk of more extreme temperatures 
at the home workspace might increase employees’ 
feelings of stress and fatigue, and could negatively 
relate to employees’ mood (Butala & Muhič, 2007; 
Lamb & Kwok, 2016; Lan et al., 2020). Therefore, 
further research could elaborate on the influence of 
control over workspace characteristics while working 
from home on employees’ mental health. In addition, 
future research might use objective measures (e.g. 
sensors to measure temperature) to gain insights in 
comfortable home workspace temperatures and how 
these comfortable temperatures influence employees’ 
mental health.  
Next to satisfaction with temperature, satisfaction with 
artificial light is significantly related to employees’ 
sleep quality. This result is confirmed by Mello et al. 
(2020), who found that exposure to artificial light and 
decreased exposure to daylight while working at home 
reduces employees’ sleep quality. There might be 
several explanations for these findings. For instance, 
the reduced travel behaviour of homeworkers might 
decrease exposure to daylight and increase exposure 
to artificial light. Moreover, the quality of the artificial 
light and daylight at home may be lower than the 
quality at the office. As Long and Richter (2019) 
suggest, people who work from home might 
experience discomfort from lighting, because a conflict 
may occur between task lighting requirements and 
aesthetic requirements (e.g. people may be unable to 
change the light or may not wish to do so because of 
aesthetics). Further research could expand on 
measuring both the quality and quantity of daylight 
and artificial light (via sensors) and its influence on 
employees’ sleep quality.  
Third, a significant relationship is found between 
employees’ satisfaction with the support of their 
workplace to perform informal interactions and mood, 
fatigue, and sleep quality. As van den Berg et al. (2020) 
indicated, working from home could hinder 
serendipitous informal interactions between 
colleagues. Although not previously investigated, it 
seems logical that employees’ mood, fatigue, and sleep 
quality are related to reduced informal interactions 
due to the obligation to work from home. Future 
research could analyse the influence of working from 
home on changes in communication styles between 
colleagues more in-depth and how these changes affect 
employees’ mental health. In general, insights in the 
influence of workspace characteristics on employees’ 
mental health can be used by employers to improve 
their home workspace strategies. For instance, 
working at home could be promoted among employees 

who are most satisfied or who experience most 
comfort while working at home.  
Next to workspace characteristics, several personal 
characteristics (i.e. age, neuroticism, and 
conscientiousness) influence stress, mood, sleep 
quality, and fatigue. In line with previous research, 
higher neuroticism is associated with increased stress 
levels (Liu et al., 2021), negative affect (i.e. distressed, 
fearful, jittery, nervous, hostile, and scornful), physical 
fatigue (i.e. drowsy, dull, sleepy, and sluggish) (Meyer 
& Shack, 1989), and reduced sleep quality (Gray & 
Watson, 2002). Current results also indicate that 
conscientious employees are more likely to experience 
stress and less likely to feel fatigued. As Pollak et al. 
(2020) explained, conscientiousness is a positive 
predictor of the stress appraisal. In addition, 
Calderwood and Ackerman (2011) found increased 
engagement and higher levels of vigour among 
conscientious employees, which could reduce feelings 
of fatigue during the workday. Finally, a significant 
relationship between age and sleep quality is found. 
Previous research showed mixed results; while some 
researchers (e.g. Åkerstedt et al., 2002) have indicated 
that sleep quality decreases with age, others (e.g. Pieh 
et al., 2020) have found that sleep quality is the lowest 
among individuals below 35 and above 65. Workplace 
managers and employers can use these insights to 
better understand personal differences in employees’ 
experience of working at home and can adjust 
workplace strategies according to these differences.  

LIMITATIONS AND CONCLUSIONS 
There are some limitations related to this research. 
First, the results of the SUR indicated that personal and 
workspace characteristics explained 8.8% to 25.9% of 
the total variance of employees’ mental health. 
Although these results indicate that personal and 
physical workspace characteristics have a substantial 
influence on employees’ mental health, there are 
several other characteristics that also affect mental 
health that have not been introduced in this study. For 
instance, previous research has indicated that 
ergonomic and adjustable furniture were 
requirements for employees to work from home (Ng, 
2010). While employees were obliged to work from 
home during the COVID-19 pandemic, family-related 
aspects (e.g. having children) (Ng, 2010) and social 
work-related aspects (e.g. work pressure, lack of 
supervision or support from colleagues) (Bellmann & 
Hübler, 2020; Diab-Bahman & Al-Enzi, 2020) could 
also be related to employees’ mental health. The 
influence of such aspects could be explored in further 
research.  
For future research, it would be interesting to collect 
data among a larger and more heterogeneous sample. 
Also, personal characteristics could be introduced in 
the model as interaction variables, to explore whether 
relationships between workplace characteristics and 
mental health are influenced by personal 
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characteristics. Further research could also focus on 
the comparison of employees’ mental health while 
working from home between different countries, 
which could be related to cultural differences. While in 
the Netherlands homeworking was already more 
common before the COVID-19 pandemic (14.1% 
usually worked from home) (Eurostat, 2020), it might 
be easier for Dutch employees to adapt to the COVID-
19 obligations. In addition, the influence of the 
residential location (e.g. living in rural or urban 
regions) might also have an effect. Finally, mental 
health includes more than the concepts stress, mood, 
sleep quality and fatigue. As the definition of WHO 
(2004) indicates, mental health includes the absence or 
presence of diseases, and includes health-promoting 
factors (e.g. well-being, productivity, and engagement) 
(Forooraghi et al., 2020). These factors, as well as the 
relationships between these factors, should be further 
explored.  
Overall, this study showed a significant influence of 
personal characteristics, including personality (i.e. 
neuroticism and conscientiousness) and age, on 
employees’ mental health. Moreover, results indicated 
that employees’ satisfaction with artificial light, 
temperature, and the support of the workplace to have 
informal interactions with colleagues could affect 
employee mental health. These results give new 
insights about physical workplace characteristics that 
could affect employees’ sleep quality, mood, fatigue, 
and stress, specifically in the home-workplace context, 
which was up till now still lacking.  
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Table 1. Descriptive statistics (N=393) 
Sample (N) Sample (%) Mean SD 

Age 44.86 11.489 
Gender  
Male 
Female  

271 
122 

69.0 
31.0 

Contractual work hours 36.85 5.241 
Actual work hours 41.96 12.200 
Personality 
Neuroticism  
Conscientiousness 
Openness 
Extraversion 
Agreeableness 

4.49 
8.07 
7.31 
7.85 
7.75 

1.500 
1.313 
1.546 
1.480 
1.222 

Nr. people workspace shared 
Private workspace 
1 other person or more 

308 
85 

78.4 
21.6 

Satisfaction with support workspace activities 
Concentrated work 
Informal interactions 
Formal interactions 
‘Online’ interactions 

3.71 
3.20 
3.43 
3.64 

1.322 
1.223 
1.248 
1.259 

Satisfaction with physical aspects workspace  
Artificial light 
Daylight  
Sound and noise  
Privacy  
Air quality  
Ventilation  
Temperature  
Greenery and plants  
Views outside  

3.53 
3.89 
3.81 
4.05 
3.98 
3.96 
3.68 
3.34 
3.60 

1.221 
1.237 
1.172 
1.307 
1.135 
1.212 
1.220 
1.443 
1.400 

Stress 6.444 1.265 
Mood 5.520 1.144 
Fatigue 5.341 1.538 
Sleep quality  6.055 1.173 

Table 2. Results Mental health+ 
Mood Stress Fatigue Sleep quality 

Coeff. Coeff. Coeff. Coeff. 
Personal characteristics 
Age  -0.0329** 
Neuroticism  -1.100*** -0.688*** -1.838*** -0.420*** 
Conscientiousness  -0.248*** 0.715* 
Agreeableness  0.564 
Work hours last two weeks  
Workspace characteristics 
Satisfaction with temperature  0.397** 0.270*** 0.803* 
Satisfaction with privacy 
Satisfaction with artificial light  0.215* 
Satisfaction with daylight  
Satisfaction support informal 
interactions 

0.310** 1.676*** 0.312** 

R2 0.229 0.265 0.172 0.0973 
Adjusted R2 0.223 0.259 0.161 0.0880 

Note: ***, and **, and * indicate the significance at 0.001, 0.05 and 0.01 level. 
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Figure 1. Conceptual model 
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