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Abstract

Purpose –This research is based on the idea that interior elements leave awide variety of impressions on their
occupants and that some interiors are likely to have more positive impressions than others. These impressions
are especially prevalent when an individual cannot leave their homes for extended periods. The architectural
elements of an interior where people are isolated can mitigate the adverse psychological effects.
Design/methodology/approach – The study was conducted by surveying individuals under lockdown
because of the COVID-19 pandemic. A total of 140 participants completed three different scales (GAD-7, K10,
FTB Scale) to measure mental health problems often experienced in isolated and confined environments. Their
responses were then associated with the interior environments of the participants.
Findings – Statistically significant relationships were identified between the reported interiors and the results
of the psychological evaluations. The level of psychological distress was associated with Volume and Visual
Variety factors. Susceptibility to generalized anxiety disorder was associated with Visual Variety and Airiness
factors. Finally, free time boredom was associated with Volume, Visual Variety, and Airiness factors. The
Furniture and Clutter factor did not significantly contribute to any of the psychological evaluations.
Originality/value –The studywas performed in response to the severe lockdownmeasures taken in response
to the COVID-19 pandemic. It successfully highlighted the need for a rethinking of interior design approaches
regarding the design for isolated and confined environments.

Keywords Psychological distress, Anxiety, Boredom, Confined environments, COVID-19, Lockdown, Interior

design, Isolated environments

Paper type Research paper

1. Introduction
Coronavirus disease, also known as COVID-19, is an infectious disease caused by the SARS-
COV-2 virus (WorldHealth Organization, 2021). Based on theway the virus spread among the
world population, the earliest implemented methods for slowing down infection rates and the
spread of the disease were to implement social distancing measures and lockdowns. Because
of the unusual circumstances caused by the response to the COVID-19 pandemic, many
individuals were unable to leave their houses for extended periods. This response manifested
as lockdown measures causing thousands of people to be isolated in their private residences
for prolonged durations. In addition to this long period of isolation, environments beyond
these boundaries were deemed dangerous, extreme, and possibly lethal to human life
(Person et al., 2004; Shultz et al., 2016). Many characteristics of the social and physical
isolation that emerged as part of the pandemic response are very similar to those often
associated with isolated and confined environments. Such similarities were drawn in
previous studies (Tachibana et al., 2012, 2017). Over the length of the pandemic and following
lockdowns, a number of researchers examined the behavioral, psychological, and
environmental impacts of the various measures. These examinations varied from the
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urban scale to individuals. For many researchers, the prevalence of boredom experienced
under lockdowns and the challenges of designing new environments became the focal
research topic (Abusaada and Elshater, 2022a, 2022b).

Aljunaidy and Adi (2021) examined the contributions of architecture and interior design
research toward the relationship between the physical environment and its’ effects on mental
disorders. They noted that a significant portion of research has focused on dementia and
autism, while very little research was done on anxiety, stress-related disorders, depressive
disorders, and schizophrenia. No studies were identified regarding other mental disorders.
Their final remarks highlight the lack of architectural studies focusing on relieving or
preventing the symptoms of all forms of mental disorders through the design of physical
environments. This research partly aims to fill the gap of knowledge on the impact of the
immediate physical environment of individuals and their subjective experiences and
psychological well-being in lockdown.

The primary hypothesis of this research relies on the idea that interior elements leave a
wide variety of impressions on their occupants and that some environments are likely to have
more positive impressions than others. Based on these, the researchers hypothesize that the
architectural elements of interiors in which people quarantine can mitigate the adverse
psychological effects on the individuals observed under isolation and confinement. The
researchers test this hypothesis by measuring the psychological distress (H1), general
anxiety (H2), and boredom (H3) using a number of self-reported assessment tools when
quarantined, and compare these ratings to the respondents’ evaluation of their interiors,
quantified through a number of self-assessed statements. The interior evaluations of the
respondents were analyzed through exploratory factor analysis, which yielded four factors;
Airiness, Furniture and Clutter, Visual Variety, and Volume. Afterward, the relationship
between these four factors and the assessments for psychological distress, anxiety, and
boredom were explored in detail. The findings highlight the existence of a minor but
significant relationship between the properties of a number of factors and the psychological
distress, anxiety, and boredom experienced by the occupants. Hence, this study provides a
new approach to the evaluations of interiors in which the occupants remain under isolation
and confinement, and highlight the important architectural components that require
additional attention during the design stage.

2. Theory and literature
A large body of research explores the psychological effects of isolation and confinement
within extreme environments and situations (Gunderson, 1963; Natani and Shurley, 1974;
Evans et al., 1988; Suedfeld and Steel, 2000; Connors et al., 2005). Common characteristics of
such environments include the isolation of an individual from the typical social environment,
like family or friends for a prolonged duration, the physical constraints of the environment
that an individual is living in, and the heavy restrictions on mobility (Carr�ere, 1990; Nicolas
et al., 2019). Life in such environments often causes psychological drawbacks, especially if the
individual is not trained and prepared beforehand. The most common observations in such
cases are; a lack of motivation, a decline in alertness and mental functioning, aggressive or
depressed moods, social withdrawal, conflict, and biological disturbances such as
sleeplessness (Evans et al., 1988; Suedfeld and Steel, 2000; Connors et al., 2005).
Additionally, being subjected to quarantine introduces new stressors for the individual
caused by its duration, lack of information and supplies, fear of infection, frustration, and
boredom (Brooks et al., 2020). Studies conducted on individuals during the pandemic
identified several negative psychological occurrences regardless of their nationality or
geographical location (Alkhamees et al., 2020; Tee et al., 2020; Fiorillo et al., 2020; Hazarika
et al., 2021). The most significant ones are; depression, anxiety, stress, boredom, low mood,
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irritability, and insomnia (Hawryluck et al., 2004; Reynolds et al., 2008; Salari et al., 2020;
Orgil�es et al., 2021). Generalized Anxiety Disorder (GAD) is one of the most commonly
observed anxiety disorders in the general population (Spitzer et al., 2006). It can be
summarized as excessive and ongoing worries about various concerns, such as current
events. It is often accompanied by impaired concentration, irritability, restlessness, fatigue,
muscle tension, and disturbed sleep (Kessler et al., 2001). On the other hand, psychological
distress is a unique and uneasy emotional state that a person experiences in reaction to a
particular stressor or demand that may pose a danger to them, either temporarily or
permanently (Ridner, 2004). In some cases, it is characterized by symptoms of severe anxiety
and depressive disorders (Mirowsky andRoss, 2002). Finally, boredom can be explored under
a few different definitions. The two prominent explanations of boredom are; the non-optimal
state of arousal that results from a mismatch between a person’s required arousal and the
accessibility of environmental stimuli; and the sensation of being helpless, feeling empty,
being unable to act, and meaninglessness (Eastwood et al., 2012).

The discussion of interiors and their effects onwell-being have been ongoing since the 90s.
In its broadest term, well-being is the existence of positive outcomes and expectations from an
individual’s life. It is an indication that their lives are meaningful and are going well,
described as the presence of positive impressions and absence of negative emotions such as
depression, stress, and anxiety (Diener, 2000). Moreover, in previous literature, Diener and
Seligman (2004) explained well-being as an individual’s judgment of life satisfaction. Several
significant theories discuss various environmental properties of interiors and their influence
on the well-being of the occupants. Ulrich’s (1991) theory of supportive design as a pioneer
emphasizes that an environment’s design must satisfy its’ occupant’s psychological needs.
Although the theory focuses on healthcare environments and their impact on patients’ ability
to cope with stress, it provides several key suggestions that could be adapted to improve the
well-being of occupants in various other interiors. Specifically, Ulrich’s (1991) theory suggests
three key elements for reducing stress in healthcare environment designs: fostering a sense of
control, access to social support, and access to positive distractions while avoiding negative
distractions. The relationship between the interior elements and well-being has been
extensively examined since Ulrich’s (1991) theory was first published. A brief review of the
literature regarding this topic reveals two primary elements that have an observable effect on
the occupants’well-being in interiors. These can be summarized as; having access to views of
nature (Ulrich, 1984) and regulation of privacy and crowding (Evans et al., 1996).

In addition to the theories of well-being, the physical environment plays a prominent role
in occupants’ behavior, perception, and psychology (Gifford, 2014). The spaciousness of an
environment, both within natural and built settings, is one factor that determines its
livability. In many cases, an environment with a higher perceived spaciousness is more likely
to be perceived positively (Bharucha-Reid and Kiyak, 1982; Herzog, 1985). This case has been
demonstrated in several studies comparing housing satisfaction and room/house dimension,
among other factors such as income and age, where an increase in house size corresponded
with an increase in housing satisfaction (Aigbavboa and Thwala, 2016; Zhang et al., 2018).
Similarly, different architectural design elements have a wide range of documented effects on
the perception of spaciousness and preference. Several interior elements have been
demonstrated to affect the size impressions and perceived livability. These elements
include the furniture density and organization (Imamoglu, 1973; Kaye andMurray, 1982; von
Castell et al., 2014; Bokharaei and Nasar, 2016), lighting amount, and direction (Kirschbaum
and Tonello, 1997; Inui and Miyata, 1973; Martyniuk et al., 1973), use of color and texture
(Oyama and Nanri, 1960; Sundstrom and Sundstrom, 1986; Oberfeld et al., 2010; Hidayetoglu
et al., 2012), and permeability (Franz et al., 2005; Stamps, 2010; Bokharaei and Nasar, 2016).
For example, in interiors, warmer colors are perceived to bemore attractive than colder colors
and are better remembered by the occupants (Hidayetoglu et al., 2012).
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While a considerable amount of research has been performed regarding interior
architecture and occupants’ physical and mental well-being, very little information is present
regarding those living in isolation and confinement. This may be of no surprise since such
environments concern very few occupants compared to others. However, with the pandemic,
the idea of living in isolation and confinement became the very reality experienced by the
world. There has been a lack of research and analysis within the context of these interiors that
can quickly be converted into implementable design methods and ideas. Hence, the unique
requirements of individuals living under lockdown require an in-depth analysis of their
environments to satisfy their needs adequately.

3. Methodology
3.1 Participants
The study was conducted by surveying individuals under either government or self-
mandated lockdowns for at least one week caused by the COVID-19 pandemic. The
approval of the ethics committee at I. D. Bilkent University was obtained before starting
the experiment (No: 2020_05_24_02). An a priori power analysis was performed using
G*Power version 3.1.9.7 (Faul et al., 2007) to determine the final sample size. The results
indicated the required sample size to achieve 80% power for detecting a small effect
(d5 0.2 based on Cohen (1988)), at a significance criterion of α5 0.05, was n5 98 for each
hypothesis. Convenience sampling method was used to recruit the required number of
participants for the study.

Participation in this studywas entirely voluntary, and 142 participants completed the first
part survey; 2 participants did not complete the evaluations of psychological distress,
anxiety, and boredom; hence their responses were not included in the results of the relevant
sections. The responses were initially assessed for lockdown duration by asking how long
they have been under lockdown and how often, if at all, they went out for necessities.

3.2 Measures and procedure
Themain aim is to identify the association between the interiors and the self-reported change
in the most common psychological outcomes related to the COVID-19 lockdown as anxiety,
distress, and boredom. The surveys were conducted over the Internet through Google Forms
and consisted of three parts. The respondents were allowed to fill it out at their leisure. Their
responses were automatically collected and filtered based on the criteria set by the
researchers. The first part consisted of brief general demographic questions and a 21-item
questionnaire that aimed to get a picture of the respondent’s environment and how they
perceived the architectural and spatial properties of the rooms they spent the most time in
during the lockdown. The questions in this part aimed to understand the properties of the
interiors, such as their geometry, lighting, surface properties, furnishings, clutter, openings,
and outside connections. In addition to defining the characteristics of the space, such as its
area, ceiling height, colors, lighting, etc., they were asked if their rooms felt spacious enough,
whether they were satisfied with their environment, and whether they found it monotonous.
The answers are scored on a 5-point Likert scale ranging from strong disagreement (1) to
strong agreement (5).

The second part of the survey consisted of questions that aimed to understand how the
increase in free time because of a lack of mobility and changes in daily activities (i.e. not being
able to go to their regular workplaces) under lockdown affected the individual’s susception to
boredom. Since there is strong evidence that in isolated and confined environments, a lack of
environmental stimulus could cause severe levels of boredom, which could cause further
detriments to the individuals if it is not treated. To measure this, the shortened version of the
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Free time Boredom Scale (FBT) (Ragheb and Merydith, 2001) was provided to the
participants. The scale begins with the statement “Duringmy free time” followed by 20 items
and measured boredom through four subscales: lack of meaningful involvement, lack of
mental involvement, slowness of time, and lack of physical involvement. A higher score on
the FTB scale indicates that the respondent is less likely to experience boredom during their
free time. These subscales are closely associated with mental health and led to the third part
of the survey.

The third part of the survey further aimed to identify the presence of psychological issues
such as anxiety and distress, which are found to be common manifestations of prolonged
isolation and confinement. Two tests were used to get an accurate picture of the respondents’
psychological functioning. These tests were the Kessler Psychological Distress (K10) test
(Kessler et al., 2002) and General Anxiety Disorder (GAD-7) test (Spitzer et al., 2006). K10 Scale
consists of 10 items and attempts to measure distress through questions about anxiety and
depression. Responses reflect howmuch the participants had experienced symptoms over the
lockdown period, such as “feeling tired out for no good reason” and “nervous or hopeless.”
The answers are scored on a 5-point scale with a minimum score of 10, indicating no distress,
and 50, indicating severe distress. The questions are designed to highlight the most recent
happenings around the individual rather than focusing on their long-term psychological well-
being. GAD-7 scale focuses on screening individuals for signs of general anxiety disorder
through a 7-item scale. The items are about the degree to which the participant has been
bothered by “feeling nervous, anxious or on edge”, “not being able to stop or control
worrying”, “worrying too much about different things”, “having trouble relaxing”, “being so
restless that it is hard to sit still”, “becoming easily annoyed or irritable “and “feeling afraid as
if something might happen” (Spitzer et al., 2006).The answers are scored on a 4-point scale
with a minimum score of 0, indicating minimal anxiety, and 21, indicating severe anxiety.
Additional to the tests, participants were directly asked how stressed theywere in the context
of the pandemic and the ongoing lockdown.

3.3 Statistical analysis
Exploratory factor analysis was performed in the first section of the questionnaire to
highlight the main factors of interior evaluations. During this process, seven questions out
of 21 were left out based on redundancy, namely; room having light colored walls, mirrors,
lamps, adequate artificial light, presence of livable outdoor space, and the participant’s
enjoyment of spending time in the room. The remaining questions were examined using
principal component analysis with Oblimin and Varimax rotations; however, an Oblimin
rotation, which allows the factors not to be orthogonal, provided the ideally defined factor
structure. The analysis yielded four factors explaining 55.69% of common variance. The
Kaiser-Meyer-Olkin measure of sampling adequacy (KMO 5 0.713) provided evidence of
a statistical relationship between the factors and indicated that the dataset was suitable
for analysis, which is above the recommended value of 0.6, and Bartlett’s test of
sphericity was significant (χ2 (91)5 412.59, p < 0.01). The 14 items were grouped into four
factors; Airiness, Furniture and Clutter, Visual Variety, and Volume. Table 1 displays the
components of each factor and their loadings. Each factor highlights a different aspect of
the interiors.

Cronbach’s Alpha was calculated for each factor to check for their internal consistency.
The alphas were moderate and acceptable at 0.708 for Airiness (3 items), 0.626 for Furniture
and Clutter (4 items), 0.622 for Visual Variety (4 items), and 0.578 for Volume (3 items). No
substantial increases in alpha values for any of the scales could have been achieved by
eliminating more items.

The scoring of the evaluation was done based on the mean of the items which had their
primary loadings on each factor. A higher score in the Airiness factor indicated that the
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respondents’ room is more likely to feel spacious by having more daylight, having pleasing
connections with the outside, and the overall permeability of their lockdown environment. In
comparison, a lower score indicates that the participant is not satisfied with the permeability
of their environment. A higher score in Furniture and Clutter indicates that the respondent is
more likely to have a busy, cluttered and overwhelming environment. A higher Visual
Variety score corresponds with a larger variety of visual stimulation available within the
environment through different textures, colors, and natural materials, while a lower score
indicates a monotonous and boring environment. Also, the negative loading of some items in
the Visual Variety factor indicates that the item is related in the opposite direction from this
factor. Finally, a higher Volume score indicates that the respondent has a larger environment
in which they are quarantined.

Upon completing the exploratory factor analysis, Pearson’s correlation coefficients among
each factor and responses to psychological evaluations were examined to highlight any
significant correlation present within the data set. Stepwise multiple regression analysis was
conducted to evaluate further the relationship between each factor and the psychological
occurrences. This method was selected to determine which factors were significant
predictors, and a good fit within a model, regarding psychological distress, anxiety, and
boredom.

4. Results
4.1 Sample characteristics
A total of 140 participants consisting of 32 men (22.9%), 103 women (73.6%), and 5 with
no answer (3.5%) completed the self-assessments for psychological distress, anxiety, and

Item Item name Factor 1 Factor 2 Factor 3 Factor 4 Communalities

1 My room receives plenty of natural
light

0.834 0.699

2 My room has large windows 0.794 0.670
3 I’m satisfied with the scenery outside

my room
0.524 0.490

4 I have large/heavy pieces of furniture
in my room

0.760 0.613

5 I have a hard time keeping my room
clean

0.721 0.623

6 My room is cluttered most of the time 0.668 0.460
7 There is a lot of furniture in my room 0.549 0.513
8 There are patterned surfaces in my

room
�0.738 0.551

9 There are surfaces with natural
materials in my room

�0.721 0.571

10 I find my room to be monotonous 0.668 0.638
11 There are plenty of natural objects in

my room
�0.445 0.410

12 My room’s ceiling is . . . 0.705 0.545
13 How big is the room you are currently

staying in?
0.608 0.587

14 My room feels spacious 0.478 0.427
Eigenvalue 3.489 1.880 1.266 1.162
% of Common Variance 24.921 13.431 9.041 8.298
Cumulative % 24.921 38.352 47.392 55.690

Note(s): Factor 1: Airiness, Factor 2: Furniture and Clutter, Factor 3: Visual Variety, Factor 4: Volume

Table 1.
Factor loadings and
communalities based
on a principal
components analysis
with Oblimin rotation
for 14 items of interior
spaciousness
assessment (n 5 142)
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boredom. The mean age of the participants was 38.83 years (SD 5 16.27), with a
minimum of 15 and a maximum of 72. Sixteen participants received secondary education
degrees (11.4%), 46 participants received undergraduate degrees (32.9%), and 78
participants received post-graduate degrees (55.7%). In addition to this, 58.6% (n5 82) of
the participants worked from home while 40.0% (n5 56) did not (1.4% [n5 2] no answer).
Household populations of the participants had amean of 2.91 (SD5 1.207), and participants
spent a mean time of 8.55 h (SD 5 6.07) in a single room in a day. The lockdown
duration of the participants varied from 10 days to 93 days, with a mean of 34.41 days
(SD 5 13.39).

4.2 Influence on psychological distress
The K10 evaluation was completed by 140 participants in total. The overall results showed
that 25.0% (n 5 35) of the participants showed very high levels of psychological distress,
27.9% (n 5 39) showed high levels, another 27.9% (n 5 39) with medium levels, and finally
19.2% (n5 27) with low levels. As displayed in Table 2, therewas a significant negativeweak
correlation between the K10 responses and Airiness factor [r(138)5 �0.28, p < 0.01], Visual
Variety factor [r(138) 5 �0.30, p < 0.01], and Volume factor [r(138) 5 �0.29, p < 0 0.01].
A stepwisemultiple regression analysiswas performed to examine howmany of these factors
were a good predictor of psychological distress within an acceptable model. The results
indicated that Volume (β 5 �2.88, SE 5 1.14, p 5 0.012) and Visual Variety (β 5 �1.78,
SE 5 0.88, p 5 0.045) factors were statistically significant predictors of psychological
distress. The fitted regression model was K10 Score 5 34.32–2.88*(Volume) �1.78*(Visual
Variety). The overall regression was statistically significant [F(2, 138) 5 9.95, p < 0.0005,
R2 5 0.127]. Meanwhile, Airiness or Furniture and Clutter factors had no significant
contribution.

4.3 Influence on anxiety
The GAD-7 evaluation was completed by 140 participants. The overall results showed that
13.6% (n5 19) of the participants showed severe signs of generalized anxiety disorder, while
15.7% (n 5 22) showed moderate signs, 29.3% (n 5 41) showed mild signs, and 41.4%
(n 5 58) showed minimal signs. As displayed in Table 3 significant but weak negative
correlation was identified between the GAD7 scores and Airiness factor [r(138) 5 �0.27,
p < 0.01], Visual Variety factor [r(138)5�0.28, p < 0.01] and Volume factor [r(138)5�0.24,
p < 0.01]. In addition, a significant positive correlation was identified between the Furniture
and Clutter factor [r(138) 5 0.18, p < 0.05]. According to the stepwise multiple regression
analysis, Airiness (β 5 �1.39, SE 5 0.646, p 5 0.032) and Visual Variety (β 5 �1.25,
SE 5 0.59, p 5 0.037) factors were good predictors of the severity of anxiety disorders
under lockdown. The fitted regression model was GAD7 Score 5 14.41–1.39*(Airiness)
�1.25*(Visual Variety). The overall regression was statistically significant [F(2, 137)5 8.44,

1 2 3 4 5

1 K10 - Total Score –
2 Airiness �0.276** –
3 Furniture and Clutter 0.122 �0.142 –
4 Visual Variety �0.302** 0.380** �0.135 –
5 Volume �0.294** 0.431** �0.188* 0.398** –

Note(s): ** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

Table 2.
Pearson’s correlation

among interior
spaciousness factors

and K10
evaluations (n 5 140)
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p < 0.0005, R2 5 0.11]. The analysis indicated that participants who are likely to have more
Airiness and Visual Variety in their environments are likely to have less severe anxiety
symptoms.

4.4 Influence on boredom
Because of the construction of the Free Time Boredom (FTB) scale, each subscale present
within the evaluationwas comparedwith the four factors independently; Table 4 presents the
preliminary analysis of correlations among the four subscales of FTB and four factors of
interior spaciousness. In addition, a fifth comparison was drawn between the overall FTB
scores and interior spaciousness. The significant correlations were marked with an asterisk
and considered for further analysis.

Based on Table 4, significant correlations were noted between most subscales of boredom
measured through the FTB scale and the factors of the interior assessment. Each subscale
was analyzed independently using stepwise linear regression to explore these correlations
further and understand which interior spaciousness factors impact free time boredom. Only
the Volume factor (β5 1.20, SE5 0.40, p5 0.003) was identified as a significant predictor of
the degree of physical involvement [F(1, 140) 5 8.70, p 5 0.004, R2 5 0.059]. Physical
involvement, engagement, and activity increase as more volume are available. The results
seem reasonable, as individuals under lockdown are heavily confined. Those who have more
room for activities within their environments are more likely to be active and involved
physically. However, although a significant relationship is observed, its predictive value is
meager, almost negligible.

In the case of mental involvement, the Visual Variety factor (β 5 0.21, SE 5 0.069,
p 5 0.002) was identified to be a significant contributor [F(1, 140) 5 10.60, p 5 0.001,
R25 0.071]. This indicates that an increase in visual variety corresponds to a better degree of
mental engagement, emotional commitment, and an increased feeling of relatedness. Similar
to the previous aspect of boredom, it is reasonable to assume that visual variety within the
interior provides a larger variety in surroundings, increased visual stimulation, and an
increased sense of belonging to that environment.

1 2 3 4 5

1 GAD7 Scores –
2 Airiness �0.271** –
3 Furniture and Clutter 0.179* �0.142 –
4 Visual Variety �0.279** 0.380** �0.135 –
5 Volume �0.241** 0.431** �0.188* 0.398** –

Note(s): ** Correlation is significant at the 0.01 level (2-tailed)
* Correlation is significant at the 0.05 level (2-tailed)

Airiness Furniture and clutter Visual variety Volume

Physical Involvement 0.198* �0.142 0.139 0.243**
Mental Involvement 0.165 �0.064 0.266** 0.169*
Meaningfulness 0.284** �0.188* 0.374** 0.347**
Speed of Time 0.239** 0.048 0.060 0.132

Note(s): **Correlation is significant at the 0.01 level (2-tailed)
*Correlation is significant at the 0.05 level (2-tailed)

Table 3.
Pearson’s correlation
among interior
spaciousness factors
and GAD-7
evaluations (n 5 140)

Table 4.
Pearson’s correlation
among FTB subscales
and factors of interior
spaciousness (n 5 140)
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Both Volume (β 5 0.35, SE 5 0.12, p 5 0.004) and Visual Variety (β 5 0.29, SE 5 0.09,
p 5 0.002) factors were significant predictors of lack of meaningful involvement
[F(2, 140) 5 15.83, p < 0.0005, R2 5 0.187]. These results show that similar to the previous
two evaluations, individuals with access to larger living spaces andmore variety within these
spaces report an increased sense ofmeaning, bemore focused, less prone to irritation, and less
likely to feel like they are “dragging their feet” while under lockdown.

Finally, the Airiness factor (β 5 0.206, SE 5 0.07, p 5 0.004) was identified to be a
significant contributor to the speed of time [F(2, 140)5 8.39, p5 0.004, R25 0.057]; however,
the relationship appears to be very weak. This correspondence indicates respondents who
were more satisfied with the connections their environment has with the outside and had
more opportunities for observation were more likely to experience the feeling that their free
time was passing faster.

5. Discussion
This study aimed to explore the relationship between the mental health of individuals under
lockdown in response to the COVID-19 pandemic and the built environment, namely the
indoor environments in which people lived. The analysis of the indoor environments through
the web-based questionnaire highlighted four factors that would be important for further
investigation and comparisons. These were; Airiness, Furniture and Clutter, Visual Variety,
and Volume factors. These factors were a good categorization for representing how
individuals perceived their interiors during a lockdown and what element within contributed
to a higher level of psychological well-being. Based on the results of the study, high ratings in
Airiness, Visual Variety, and Volume factors played a significant role in improving the
psychological well-being of individuals during a lockdown. Overall, participants who
perceived their room asmore attractive hadmore space available for living and activities, and
were satisfied with their outdoor connections showed fewer symptoms of psychological
distress and anxiety, and were less likely to be bored during a lockdown.

The relationship between housing satisfaction, house dimensions, crowding, and mental
health was demonstrated in two separate studies conducted during the COVID-19 lockdowns
in Italy (Amerio et al., 2020; Fornara et al., 2022). The first study was conducted through web-
based forms. It used five different assessment tools that are used to recognize signs of
depression (Patient Health Questionnaire, PHQ-9), anxiety (Generalized Anxiety Disorder
scale, GAD-7), impulsivity (Barratt Impulsiveness Scale–11, BIS-11), quality of life (The Short
Form 12-Item Health Survey, SF–12), and sleep-related symptoms (Insomnia Severity Index,
ISI). According to their findings, individuals who rated their indoor quality (lighting,
acoustics, temperature, etc.) and outside views (absence of a balcony, etc.) poorly, and were
living in apartments smaller than 60 square meters, were significantly more likely to show
moderate-severe and severe symptoms of depression (Amerio et al., 2020). The second study
explored the effects of “objective” and “subjective” dimensions of the physical environment,
such as home crowding and residential satisfaction, and their impact on the perceived stress
(using the Perceived Stress Scale, PSS) of individuals under lockdown. The researchers did
not identify any relationship between home crowding and perceived stress. However, a
strong effect was observed when home crowding and perceived stress were mediated
through residential satisfaction. In addition, individuals who were satisfied with the spatial
dimensions of their homes showed lower levels of perceived stress (Fornara et al., 2022).

The discussion regarding lived experiences in urban and architectural spaces has gained
a new significance with the lived experiences of individuals under lockdown. Salama et al.
(2021) highlighted the different roles of architects and planners versus social sciences
researchers regarding life within the built environment. He emphasized the importance of the
built environment that is perceived and lived in, and how overlooked these subjective
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experiences are compared to what is conceived and implemented. Telltale signs of this
conclusion were also present in their previous studies in which they examined the behavioral
impact of urban spaces and their functions on the spatial experiences of the users (Salama
et al., 2017). With the pandemic and subsequent lockdown measures, the built environment,
especially the interiors, was forced to adapt and change according to its occupants’ functional
and behavioral needs. Throughout the pandemic, demand for flexible spaces and designs and
secured and private outdoor spaces surged (Abd Elrahman, 2021). However, AlWaer et al.
(2021) have emphasized the difficulty of pinpointing the effects of the built environment,
especially within the urban scale, on the occupants’ physical health and mental well-being
and that too much significance may be attributed to the design and planning. Hence, a more
interdisciplinary approach to the design of living spaces is required. Abusaada and Elshater
(2022a) put front the need for a new design paradigm that can adapt to the needs of the post-
pandemic world. Furthermore, they recommended three guidelines to overcome post-
pandemic boredom in urban studies: “Confronting heterogeneity for metamorphosis in urban
form”, “tracing the pattern of change in public life”, and “digital adaptation in times of
uncertainty on how to confront the (un)seen boredom” (Abusaada and Elshater, 2022b, p. 179).
On the other end of the spectrum, Amerio et al. (2020) and Fornara et al. (2022) examined the
relationship between the objective and subjective qualities of housing and their relationship
to occupants’ psychological well-being. However, to the best knowledge of authors, no studies
have been conducted that specifically focus on an individual’s immediate interior and
architectural characteristics and their influences on one’s experiences of anxiety,
psychological distress, and boredom. As such, while the interior can assist in creating
meaningful experiences, it may not be the primary contributor.

In the case of psychological distress, having more space to live in, and having a larger
variety of items/features within the interior corresponded with reduced severity of
psychological distress experienced by individuals during a lockdown. This explanation is
in line with the findings of Fornara et al. (2022), in which residential satisfaction and room size
appeared to reduce the severity of perceived stress. Similarly, Fornara et al. (2022) did not
identify a significant relationship between home crowding and perceived stress, which is
mirrored in this study, as no significant relationship was established between Furniture and
Clutter factor and psychological distress.

In the case of anxiety, the findings indicated that Visual Variety and Airiness factors
showed a significant influence on signs of generalized anxiety disorder. Participants who had
a larger variety of items and features within their environment, and had pleasant connections
with the outdoors were less likely to show signs of severe anxiety disorder. These findings
appear to align with the study conducted by Amerio et al. (2020), where having pleasant
outdoor connections corresponded to fewer signs of severe depression. One important
differentiation is worth mentioning regarding the pleasantness of outdoor connections; while
Amerio et al. (2020) focused on the availability of access to outdoors, topography, and
subjective quality of views, this study focused on how well the permeability of the interior is,
through windows and availability of light, and how satisfied the respondents are with their
views, regardless of their content. However, having less space available, or having too many
objects within the interior did not significantly contribute to the severity of anxiety.

In the case of free time boredom, available volumewas identified as a predictor of physical
involvement. Although the relationship was weak, it is reasonable to assume that those with
larger living spaces also have more room for physical activities, which in turn would reduce
their level of free time boredom during a lockdown. Similarly, mental involvement scores had
a significant relationship with the level of visual variety within interiors. Those who had a
larger variety within their environments had a higher degree of mental stimulation. This
relationship is closely relevant to the previous studies regarding the level of environmental
stimulation and boredom levels (Mikulas and Vodanovich, 1993). Following the previous two
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subscales of the FTB scale, meaningfulness was affected by the volume and visual variety
factors. Thismay indicate that havingmore room for activities, being able to interact with the
environment, and being able to receive adequate stimulation, can help individuals derive
more meaning from the activities they perform while under lockdown. Meaning can be
derived from how the individual spends their free time, but it can also be derived from whom
the individual spends their free time with. Finally, the speed of time experienced by
participants appeared to increase when the interiors were evaluated to have more airiness.
Wessels et al. (2022) studied the perceived passage of time(PPT) and boredom reported by
individuals that were under lockdown during the COVID-19 pandemic. Their findings
indicated that participants experienced higher levels of boredom and slower PPTwhile under
lockdowns; however, their reported levels normalized when the lockdowns were lifted and
increased again when the second wave of lockdowns began. In addition, participants were
able to adapt to the lockdown and manage their expectations, which appeared to reduce the
boredom they experienced. This relationship is a good callback to Wessels et al.’s (2022)
study. Similar to the case identified there, individuals may perceive that the passage of time is
faster when they have more pleasant connections with the outdoor. Even if they cannot
directly go out, being able to observe the outsidemay increase the level of arousal and provide
a meditative state of mind.

In summary, Figure 1 outlines the relationship between each interior spaciousness factor
and the measured psychological effects within the study. The lines highlight which factors
have a predictive strength over the psychological effects.

6. Conclusion
The findings of this study indicate that interior spaces may have more influence on the
psychology of its occupants than is often considered. This effect is especially prevalent when
individuals cannot leave their homes for extended durations because of a lockdown period.
Interior architects need to give adequate attention to the impact that their design decisions
may have on the occupants’ experiences of psychological distress, anxiety, and boredom.
When designing and planning interiors in which the occupants are in isolation and
confinement because of unforeseen or extreme circumstances, the interior architect should
provide a variety of architectural elements within the interior and avoid features that may be
perceived as too monotonous by the occupants; in addition, the connections of the

Figure 1.
Factors and their

connection to
psychological distress,
anxiety, and boredom
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environment to the outsidemust be taken into consideration, finally, the availability of a large
volume, or at the very least impression of a large volume, may be helpful for the occupants to
feel less stressed. While the study focuses on the effects of the interior on experiences of
anxiety, psychological distress, and boredom, it is important to keep inmind that suchmental
states are influenced by a large number of other uncontrollable internal and external
variables. The variances in isolation duration and the frequency of outdoor excursions reduce
the reliability of data and the results of the data analysis and illustrate one of the biggest
limitations of this study. Hence, while this study successfully highlights the possible
influence of the interiors, the observed effects may be less prevalent or non-existent in many
other scenarios. Because of the subjective experiences of the occupants, future studies should
attempt tomeasure suchmental states with greater sensitivity. Similarly, topics such as place
attachment can provide valuable insight in regards to living under similar conditions.
Although the lockdowns were a unique citation unlikely to happen again at this scale, the
findings may apply to a wider range of scenarios, especially in other isolated and confined
environments. Additional studies and research may be needed to achieve more conclusive
results regarding this subject.
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