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Abstract: This study investigates the current use of bedrooms to fill a knowledge gap in the existing
sleep studies literature by focusing on user preferences and their needs. Despite substantial research
into the optimal physical conditions for sleep, there remains a gap in understanding how individuals
use their bedrooms today. As an initial step to bridge this gap, we employed a mixed-method research
approach, integrating quantitative and qualitative data results. A survey including multiple-choice
and open-ended questionnaire items was undertaken in Australia with 304 participants. Our research
findings indicate that ‘having a separate bedroom in a house’ is the most common arrangement.
However, other arrangements, such as living in a bedsit or sharing a bedroom, are indicators of
diverse bedroom conditions. In total, 70% of respondents stated that they would like to make changes
to their bedrooms for physical, functional, comfort-based, and aesthetic reasons, with comfort ranked
as the highest. The majority of respondents stating they would not make any modifications in their
bedrooms were found to be owner-occupiers. Mattress quality and privacy emerged as the most
significant factors impacting the respondents’ bedroom experience, and female participants were
reported to place higher importance on cleanliness compared to male participants. Additionally,
preferences for sleeping alone or with a partner were found to shift with age. Based on our findings,
we suggest that survey-based sleep studies should evaluate the bedroom arrangements before the
individual’s sleep habits. Further studies are needed to understand how privacy needs influence sleep
quality. From a built environment viewpoint, this study emphasizes the need to develop bedroom
design solutions tailored to optimize bedroom conditions, particularly for rental tenants who often
have limited control over the physical conditions of their sleep environment.

Keywords: bedroom; sleep environment; domestic environment; home space; user needs

1. Introduction

Bedrooms are mostly designated as domestic environments for sleep and the environ-
mental conditions of a bedroom have a direct impact on sleep [1]. However, there is a lack
of focus in the sleep literature on the interior characteristics of the sleep environment and
users’ changing aesthetic and functional preferences. Today, the interplay of various aspects
in today’s bedrooms has resulted in a highly complicated and multi-layered environment
with changing use, ownership, and sharing conditions. The research outcomes reveal
a gap in the sleep studies literature concerning bedroom design, with bedrooms noted
as environments that lack the controlled conditions found in sleep laboratories [1]. The
purpose of this study is to identify and highlight the changing conditions and preferences
of bedrooms today, in order to fill a research gap in the current sleep studies literature.

Recent research outcomes provide a thorough understanding of the environmental
factors that influence sleep and highlight the optimal physical conditions needed for an
ideal sleep environment. Studies indicate that maintaining a temperature between 18 and
28 ◦C with humidity levels between 40 and 60%, and noise levels below 35 dB are essential.
It is also recommended that individuals ensure total darkness and avoid exposure to blue
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light [2]. Sleep studies also reveal that demographic factors, including gender, marital
status, and educational qualifications, have an influence on sleep quality [3–5]. For example,
women were reported as having more sleep problems than men, and socio-economic
disadvantages (such as low income or low educational qualifications) were found to have
an association with reported sleep problems [3]. Compared to married people, unmarried
individuals were found to sleep less with a significant difference, both on weekdays and
weekends [5], and the presence of children in the household often increases the frequency
of insufficient sleep among the adults residing with them [6].

Changes in physical environmental conditions, such as seasonal temperature shifts or
alterations in noise types, have different impacts on sleep quality. Research findings indicate
that sleep patterns are affected by seasonal and weather changes and the strongest seasonal
effects for wake time and sleep duration were found during the spring season [7]. Road,
rail, and air traffic noise have different effects on sleep quality, depending on the sound
pressure levels and frequencies of the noise [8]. Other types of noise unrelated to traffic,
such as the ringing of church bells, were found to increase the frequency of awakenings
in individuals [9]. Out-of-laboratory studies also showed that the range of evening light
intensity in the domestic environment can shift the circadian phases of individuals [10].
Thermal comfort is significant for sleep quality, and studies suggest having a sleeping-mode
control strategy using air conditioners in bedrooms or making arrangements for the optimal
bed micro-environments [4]. Another research finding suggests that opening a window
or a door leads to better ventilation, and reducing CO2 levels during sleep implies better
sleep efficiency [11].

Studies on changing environmental factors offer guidance for potential modifications
to sleep environments to maintain sleep hygiene. For example, overheating in homes
during the summertime has become a growing health concern. In their examination of
750 homes, researchers proposed that living rooms or an alternative bedroom space could
provide “a safe haven” for sleep [12]. This suggestion might be a solution when there
could be an alternative space to function as a sleep environment. Also, inadequate design
of domestic spaces should be considered as another contributing factor to overheating
in bedrooms [1]. Additionally, there might not be a distinctive difference in the use of
bedrooms and living rooms today, aligned with our previous findings, which confirmed
that today’s bedrooms are multi-functional spaces [13]. A broader range of activities such as
working and eating take place in the bedrooms than before [14]. Evidence for the changing
use of furniture, such as the bed overtaking the sofa for the first time as the most used piece
of furniture in British homes [15], also shows that there is an ongoing change of preferences
in the domestic environment.

The new domestic hierarchies and changing user needs are important aspects to con-
sider in the design of today’s bedroom spaces [14]. The sleep literature lacks sufficient
focus on the spatial characteristics of the sleep environment [1] and users’ changing func-
tional preferences. In fact, it is necessary to question how bedrooms function today and to
understand the changing user needs beyond the physical environmental parameters for
designing a healthy sleep environment.

2. Use of Bedrooms

Social, economic, and political changes have altered the spatial requirements of city
dwellers [14]. Rising urban populations caused people to live in smaller spaces and/or
crowded buildings [16], which also brought alternative ways to organize the interior spaces,
such as having a bed folding away into the wall [17]. The use of bedroom space has also
been affected by various factors throughout history, such as the digital economy, pandemics,
or work being carried out from home [18,19]. As a result of its expanded use, the bedroom
gained growing importance inside the domestic space [20] with new spatial necessities
being formed [14,21].

The home has been evaluated as the core of private life, offering the prospect of
family interaction and providing privacy for the individual [22]. Within the home, the
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bedroom is often recognized as the “most private space” [17], as a personal, solitary refuge
for the individual. Throughout history, the spatial configuration and functional use of
bedrooms have varied within the domestic space. An example of this can be seen in the
layouts of buildings constructed to host the working class during the early 20th century in
North American cities, such as New York. These layouts relegated kitchens and bathrooms
as shared spaces between residents on the same floor, while bedrooms were inhabited
as the personal living environment. Similar layouts were observed in the Soviet Union,
where a bedroom operated as a private space for residents to dwell individually, and two
apartments had one shared bathroom [14]. However, bedrooms were not always the “most
private” spaces in a domestic environment. In fact, there were times in history when
bedrooms and sleeping were a much more communal affair. Sharing beds with strangers
was common for travelers sleeping in inns during the 16th and 17th centuries in Europe
and North America. As recently as the 20th century, traveling salesmen used to share beds
when bed space was in high demand [17]. The examples of ‘publicly sleeping together’
mostly occurred outside the home and domestic sphere, yet sharing beds at home with
family was and still is not uncommon [23,24]. Hence, having a dedicated bedroom to
sleep in was not always the norm, as the idea of associating any specialized function with
individual rooms had not yet occurred in the 17th century [25].

Given the historical shifts, understanding the changing needs for today’s bedrooms
has become more complex, as today’s bedrooms are more than spaces hosting sleep. The
preferences and social norms change over time; for example, in a US-based study from
2005, middle-class parents had a preference for houses with large master suites located at
a distance from other bedrooms in the house [26]. Today, there is an emerging bedroom
culture with the bed playing an increasing role [27]. The function of the bed has been
discoursed beyond its role to host sleep, highlighting the new user needs of the internet
and social media [20,28].

At the 15th Venice Architecture Biennale in 2016, the British Pavilion hosted the Home
Economics exhibition, with the theme of ‘Life is changing, we must design for it’. The
exhibition highlighted the housing crisis as ‘a crisis of how we live’, addressing the ongoing
changes happening in the domestic space. One of the examples provided in their exhibition
brief was that it was previously common for a married couple to use twin beds, while today,
the double bed is the focus of household requirements for UK bedroom standards. In their
proposal entitled “Hours”, the authors suggested that modular daybeds would provide a
flexible solution in a shared home. Another proposal, “Decades”, was a design of a room
without any functions, with no predetermined spaces or activities [15]. While we cannot
foresee what spatial alterations might be solidified in the future, a need for change is evident.
Different lifestyles, such as living alone and nomadic living, can result in dwellings being
under-occupied or over-occupied. This often leads to a need for new spatial arrangements
such as micro-apartments or co-living spaces [14]. Recent studies have also highlighted
a noticeable change in the use of domestic spaces, especially for work-related purposes.
This shift has introduced different needs for privacy and sociability [19]. As an example,
the sleep environments in care homes are now regarded as living spaces, with research
confirming the need for personalization to ensure users’ privacy and autonomy [29].

The existing literature on bedrooms mainly focuses on the physical environmental
factors [2,30–33], and little attention has been given to user needs. Few studies provide
guidance for architects or inform sleep researchers about what characteristics and provi-
sions are needed for an optimal bedroom space today. In fact, the currently defined optimal
parameters are also subject to further investigation. For example, checking different config-
urations of window/door openings showed significant correlations between actigraphy
data and questionnaire responses for sleep parameters [11]. It is crucial to approach the
use of bedrooms with a comprehensive, open-minded viewpoint, rather than relying solely
on previously defined parameters and assumptions on how today’s bedrooms function.
A number of studies have already highlighted that ‘other’ design-related aspects might
influence the use of bedrooms as sleep environments. For example, one study discussed



Buildings 2024, 14, 1061 4 of 16

the significance of “decorations in the bedroom” and the “surrounding environment of
the building” as factors affecting bedroom use [34]. These findings are informative in
identifying the unconsidered design features that might have an impact on sleep quality.
However, these features were constrained by a pre-defined list and disregarded the spatial
circumstances of the room. In the study, decoration items were listed as plants, carpet,
bookshelf, router, and screen, and the questions about the surrounding environment mainly
focused on the view. Additionally, researchers discovered significant disparities in how
people utilize their bedrooms, based on their age and gender [35]. Hence, a better under-
standing is needed of how today’s bedrooms function, with whom they are shared, and
what factors users believe are important for their bedroom use.

3. Methodology

A survey including multiple-choice and open-ended/text-entry questionnaire items
was used to gather data. A mixed-method research approach was applied in this paper,
integrating quantitative and qualitative data results. Detailed descriptions of the study
design and methodology are provided below.

3.1. Study Design

In preparing our survey, two aspects were defined to have a better understanding of
bedroom use in Australia: firstly, functional changes that might be associated with sleep
habits, and secondly, user experience and expectations. This forms the second part of the
study, following the initial evaluation of its functional use.

To determine the use of bedrooms and user needs, we reviewed the questions in the fol-
lowing sleep studies: the National Sleep Foundation Sleep Survey [36], the Sleep Hygiene
Index (SHI) [37], and the Pittsburgh Sleep Quality Index (PSQI) [38]. The National Sleep
Foundation Survey included detailed questions about sleep duration and sleep difficulties
among key demographic variables including age, gender, education, income, and cultural
background. Respondents were queried about their sleep habits, encompassing activities
such as watching TV, listening to music, reading, and exercising. There were questions
regarding the presence of specific items within the bedroom, such as televisions and com-
puters, which were listed as predefined options. The survey also asked participants about
their sleeping arrangements. The PSQI questionnaire mainly focused on sleep duration and
sleep quality along with the respondents’ health conditions, with one additional question
about bed partners or roommates, but made no inquiries regarding the sleep environment.
The SHI survey utilized Likert scale questions to assess agreement on bed-related use
and habits.

To enhance our understanding beyond the questions from these three surveys, we
added a new question about property ownership to better understand potential user
needs and possible limitations. We furthermore asked two open-ended questions to assess
possible shifts in the current use and perception of bedroom space. This enabled us to
explore what adjustments respondents may want, offering insight into current spatial
requirements. The survey combined elements from the three surveys above with additional
questions, which are structured in two main sections: (1) spatial conditions of bedrooms
and (2) user experience and expectations (Appendix A).

At the end of the survey, we asked participants if they would like to provide any
photos of their bedroom, along with a disclaimer that no individuals were to be included
in these photos. This photo upload option was not mandatory.

3.2. Data Collection and Analysis Method

The data collected for this research were based on the responses from 304 participants
about their user experience. The data were non-identifiable as per the negligible risk
guidelines and approved by the UNSW Human Ethics Committee. Participants were
recruited through an online research panel and the company used weighted randomization
based on respondents’ demographic data. The online research panel collected data from
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qualified individuals (18 years and older, Australian residents), offering real-time anomaly
detection. The survey invitations provided basic links and information that was non-
leading. Respondents received this invitation without specific project details to avoid
self-selection bias, and the project details were disclosed later.

A mixed-method research approach was applied in this paper, integrating quantitative
and qualitative data results. IBM SPSS Statistics for Windows, Version 28.0. Armonk, NY:
IBM Corp was used to analyze data with a statistical significance level of p < 0.05. The
categorical variables were examined for any significant differences using Fisher’s exact
test and Pearson’s chi-square test. A Kruskal–Wallis test (the nonparametric version of
ANOVA) and a one-way ANOVA test were used to evaluate the relationship between the
responses and the sociodemographic variables. The qualitative data were examined using
a reflexive thematic analysis method and NVivo 12 software was used for evaluation. A
reflexive thematic analysis method was used to identify patterns and/or categories [39].

In response to the optional question of sharing a photograph from their bedrooms,
24 survey participants submitted visuals showing their use of the bedroom space. Of these
images, 13 of them were relevant to the bedroom research context, and the others either
failed to show a bedroom space or were taken from other online resources. Due to the
limited number of image submissions, it was not possible to analyze the visual content;
however, a small selection of these images is presented in this article.

4. Results

The demographic characteristics including gender, age, ownership, and household in-
come are shown in Table 1, and the sample was representative of the Australian population
with regard to age, gender, and geographic location across states. Among the respondents,
49% identified as male and 51% as female. In total, 38 respondents were aged 18–24 (12.5%),
119 were aged 25–44 (39.1%), 101 were aged 45–64 (33.2%) and 46 were aged 65 and above
(15.1%). The majority of the respondents (63.5%, N = 193) were owner-occupiers, while
31.3% were identified as rental tenants. A total of 16 respondents selected the ‘other’ option
for their response to this question, reporting that they were ‘living with a parent’, were
‘dependent’, or were ‘house-sitting’. Of the 304 respondents, 21 people (6.9%) responded
that their annual household income was less than AUD 19,999, which is considered below
the poverty line in Australia [40]. Furthermore, 75% of the participants who were 45 years
of age and above were owner-occupiers.

Table 1. Demographic characteristics of the respondents.

Demographic Characteristics Variable Frequency Percentage

Gender
Male 146 49%

Female 158 51%

Age

18 to 24 years 38 12.5%

25 to 44 years 119 39.1%

45 to 64 years 101 33.2%

65 and over 46 15.1%

Ownership

Owner-occupier 193 63.5%

Rental, tenants 95 31.3%

Other: dependent 16 5.3%

Household Income

Less than AUD 19,999 21 6.9%

AUD 20,000–49,999 78 25.7%

AUD 50,000–79,999 71 23.4%

AUD 80,000–124,999 71 23.4%

AUD 125,000–199,999 40 13.2%

AUD 200,000 and over 23 7.6%
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The research findings were grouped into three sections for better readability. In the
first section (Section 4.1), we presented the data of the survey findings on the spatial
characteristics of bedrooms. This provided us with information regarding the bedroom
conditions of the household. The second part (Section 4.2) contains data results about the
participants’ spatial experience and factors affecting their experience. Following that, a
third section of the results (Section 4.3) includes the analysis of the open-ended questions.
To provide an analysis of the interconnectedness of these sections, a cross-evaluation, and
discussion (Sections 5.1 and 5.2) followed the results.

4.1. Bedroom Conditions

The type of domestic environment (e.g., bedsit/studio, apartment, or house), as well
as the conditions of the bedroom within the layout (open floor plan where the bedroom
is also a living room, or if the bedroom is a separate area allocated for sleep), might give
an indication of the different uses of a bedroom. Our findings showed that 4.3% of the
participants lived in bedsits or studio apartments, which indicates that there is not a
separate bedroom allocated for sleep. The majority, by a large margin (73%), had their own
bedroom in their own apartment/house, followed by those who had their own bedroom in
a shared apartment/house (20.4%) (Table 2).

Table 2. Results showing the bedroom conditions.

Variable Frequency Percentage

Bedroom Conditions

I live in a bedsit/studio 13 4.3%

I have my own bedroom in a shared
apartment/house 62 20.4%

I have a shared bedroom (not partner) 5 1.6%

I have my own bedroom in my own
apartment/house 221 72.7%

Other 3 1%

Bedroom Sharing
Conditions
(multiple answers
possible)

Sleep alone 134 38.1%

Sleep with a partner 159 45.2%

Sleep with children 31 8.8%

Sleep with a pet 28 8.0%

Fisher’s Exact Test results showed that there was a significant difference in bedroom
conditions between age groups. Accordingly, 25 to 44-year-olds mainly have a bedroom in
a flat/house (64.70%), counting more than the respondents stated living in a bedsit/studio
(8.40%); 18–24-year-olds primarily sleep in a shared flat/house (50%), higher than having
their own bedrooms (39.50%) (Figure 1). Participants having their own bedroom in a shared
flat/house was significantly higher among the 25–44-year-olds (45.2%), followed by the
18–24-year-old group (20.6%). Having their own bedroom in their own flat/house was the
highest for 45–64-year-olds (38.0%) followed by 25–44-year-olds (34.8%), and significantly
higher than the 18–24-year-olds group (6.8%) (p < 0.001). Among respondents aged 45 years
and older, two individuals reported residing in a bedsit/studio, while one participant
indicated sharing their bedroom with a person other than their partner.

In this section of the data results, we extracted the information to find out whether the
respondents were the sole occupiers of the bedroom or not. The goal of this question was
to determine if there are other users sharing the same bedroom. Five participants (1.6%)
mentioned sharing their bedroom with a person other than their partner. Most respondents
stated that they sleep with their partners (45%), followed by sleeping alone (38%). In total,
28 participants (8%) mentioned sleeping with a pet, and a similar percentage was observed
for those who sleep with children (31 people, with a percentage of 8.80%). Next, 25 of the
respondents slept with their partner and children together, 13 with their partner and pets
together, and 2 with their partners, children, and pets. The total number of respondents
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who both responded to “sleep alone” and “sleep with pets” was seven. The responses
received from the ‘other’ category revealed that three people (1%) defined their bedrooms
as their cars. One of these three respondents mentioned that they were sleeping in a car
with a partner, and two of them with their children.
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Figure 1. Graph showing the bedroom conditions among different age groups.

Among the 18–24-year-old participants, the majority (68.40%) reported sleeping alone,
significantly outnumbering those who preferred sleeping with someone or a pet (31.60%).
As age increased to the 25–44-year-old range, the results shifted to 63.00% sleeping with
someone or a pet, compared to 37.00% sleeping alone (p < 0.005). No significant differences
were observed in sleeping preferences beyond the age of 45 (Table 3). Figure 2 illustrates
the distribution of bedroom sharing among different age groups.

Table 3. Bedroom sharing conditions and age crosstabulation.

Age–Sleeping Conditions Sleep with Someone and/or a Pet Sleeping Alone

18 to 24 years old 12 31.60% 26 68.40%

25 to 44 years old 75 63.00% 44 37.00%

45 to 64 years old 61 60.40% 40 39.60%

65 and over 22 47.80% 24 52.20%
p < 0.005.
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There was no significant difference in bedroom sharing conditions between age or
gender groups regarding sleeping with children or a pet. According to ownership con-
ditions, owner-occupiers were significantly more likely to report sleeping with another
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(partner or children), at 60.60%, compared to participants who mentioned sleeping alone
(39.40%) (p < 0.05). Participants who responded that they sleep with their partners were
mainly owner-occupiers (59.60%) when compared to rental tenants (p < 0.001).

4.2. Spatial Experience

We asked participants to rate the significance of the following factors to evaluate what
respondents prioritize in a bedroom: comfort of mattress and pillows, noise, light, temper-
ature of the room, scents in the room, fresh air and ventilation, cleanliness, and privacy.
Table 4 represents the mean values for the eight factors according to their importance, rated
on a scale of 1 to 5 points, with 5 indicating the highest level of importance. The findings
suggested that mattress comfort was the most significant factor (4.34), followed by privacy
(4.2) and noise (4.11); the least important factor was scents in the room (3.03). In fact, scents
were identified as “not important at all” by 49 of the 304 respondents. Privacy was rated as
“extremely important” by 133 of 304 respondents (43.8%), while it was rated as “not at all
important” by 7 (2.3%).

Table 4. The mean results concerning the importance of various factors.

Mattress
Comfort Noise Light Temperature Scents Ventilation Cleanliness Privacy

Mean 4.34 4.11 3.94 3.99 3.03 3.79 3.96 4.2
Std. Deviation 0.789 0.948 0.971 0.886 1.282 1.006 0.989 0.895

According to the survey results, 60% of the respondents strongly agreed with the
statement that “Bedrooms are private spaces”, with an overall agreement ratio of 89%.
28% strongly agreed that their bedrooms reflected them and identified with their room,
and 42% agreed that they could personalize/change their bedrooms. Personalization
(“I can personalize/change my bedroom the way that I want”) had a total agreement
ratio of 78% from respondents, whereas the bedroom reflecting themselves (“My bedroom
reflects me/is a place that identifies me”) had a ratio of 62% (Figure 3).
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In total, 79% of respondents believed that “Having an uncluttered bedroom is im-
portant for (their) mental health”, which was not significantly different across age groups.
However, a Kruskal–Wallis H Test showed that there was a statistically significant dif-
ference in the perception of having an uncluttered bedroom between males and females:
H(1) = 9.957, p = 0.002. While the mean score for males was 3.99 (N = 146), it was 4.30
(N = 158) for females (Figure 4). The importance of cleanliness between genders was also
significantly different, as indicated by the Kruskal–Wallis H Test results: H(1) = 7.736,
p = 0.005. Male participants showed much lower agreement with the importance of clean-
liness for their sleep environment than female participants (averaging scores of 3.8 and
4.1, respectively, on a 5-point scale assessing the effect of cleanliness on sleep). Regarding
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the use of a bedroom, female participants (N = 158, mean score: 3.85) referred to their
bedroom as a place that reflects/identifies them more than male respondents (N = 146,
mean score: 3.6), which was found statistically significant (H(1) = 4.886, p = 0.027).
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4.3. User Needs and Meaning of the Bedroom

In addition to the multiple-choice questions, we included two open-ended questions to
understand different modifications that respondents would like to make in their bedrooms,
as well as to examine the current meaning of their bedroom space. The first open-ended
question was asking what kind of changes the respondents would like to make in their
bedrooms. Firstly, a qualitative analysis software, Nvivo, was employed to examine the
word frequencies within the dataset to conduct an initial overview of the data. The words
were limited to three letters to exclude articles, synonyms were included, and verbs lacking
relevance were excluded (such as make and get). Table 5 represents the results, including
the first 20 words.

Table 5. The word frequencies analysis, showing the first 20 words.

Word Count Similar Words

bed 43 bed, bedding

bigger 38 bigger, larger

new 28 fresh, modern, new

curtains 21 curtain, curtains, drapes

space 21 space, spaces

better 18 best, better, improved

wardrobe 16 closet, wardrobe, wardrobes

wall 15 wall, walls

room 15 room, suite

bedroom 12 bedroom

light 12 fall, light, lighting, lights

carpet 10 carpet, carpeted, carpets, rugs

blinds 10 blinds, screen, screens

paint 10 paint, painting, pictures

clutter 8 clutter

mattress 1.10 mattress

block 1.00 block, stop, stuff

colour 0.96 colors, colour, colours

different 0.96 different, otherwise

furniture 0.96 furniture
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The initial word-frequency analysis results indicate that the participants’ responses
vary mentioning object-based changes (such as bed, carpet, or mattress) to broader spatial
changes (as shown by the descriptive words, such as bigger or better). Therefore, a reflexive
thematic analysis method was used to identify patterns and categories, with an aim to
achieve a flexible interpretative approach [39]. As a first step, the responses were classified
into two categories, which included either “no changes” or a kind of change without
any pre-defined classifications. We counted the answers including “none”, “nothing”,
and “no changes” in the categorization of “no changes”, as well as statements such as
“I have made my bedroom how I want it already”, “I am happy with what I have”, or
“I would not change anything”. Among the 304 respondents, 49 mentioned that they were
uninterested in making any changes to their bedrooms. This first category resulted in
16% of the respondents indicating that no revisions were needed in their current bedroom
spaces (Figure 5).
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As a second step of the analysis, the responses mentioning a need for change were
coded and classified, which resulted in four distinct approaches based on their common
characteristics. The first category for the changes was entitled architectural needs, which
related to the proportions and physical circumstances of the bedroom space that require a
major architectural change. Some examples analyzed in this category were related to the
room size, layout, or openings such as windows or doors, or an outside connection. Some
of the participant statements classified under this category are as follows: “I wish the room
was bigger”, “[I prefer having a] door to the bathroom”, “more sunlight”, “more space, no
balcony”, “put doors on it”, “more space”, “have an ensuite”, “I’d like to knock out the
fireplace”, and “I’d remove the inbuilt wardrobe”.

The second category focused on “functional needs”, encompassing requirements
based on objects and other physical improvements in the bedroom space. For example,
15 respondents expressed their need for a “bigger wardrobe” and “more storage space”, or
a modification to better organize their storage needs as indicated by the following response:
“change the clothes storage to be under bed storage to make the room more minimalist”.
Respondents in this category emphasized activities and practical demands to improve their
bedroom space, such as having a bookstand for reading before sleeping or having a dresser
for more storage to avoid clutter.

The responses that emphasized “comfort needs”, such as “getting a new mattress” or
a “humidifier”, were classified under a third category. In total, 27 respondents indicated a
need for a change in their beds, such as mattress quality, mattress comfort, bed linen, and
bed frame as demonstrated by the responses “[I would like to] have the best mattress that
provides enough support and comfort”. Other answers addressed comfort needs such as
having block-out curtains to sleep better, adjustable lighting, or air-conditioning. Noise was
also a factor emphasized in responses, with participants reporting needs such as “turn[ing]
off exhaust fan noise from the ensuite”, “make it more soundproof” and “pad the walls to
block all noises”, and one respondent mentioned about their bed squeaking. Some of the
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other comfort-related needs were stated as the room temperature not being at a comfortable
level to fall asleep, or lacking security screens to be able to leave the door open in summer.
De-cluttering was also mentioned as a need along with better pillows and bed frames.

The final set of responses fell into the category of “aesthetic needs”, which pertained
not to changes in room layout or comfort requirements, but rather to visual preferences.
Most of these responses conveyed the need for color changes in the room, the addition of
visual items such as artwork or pictures, or styling preferences for the bedroom space. In
total, 16 respondents stated that they wanted to re-paint or recolor their bedroom space and
10 respondents mentioned adding more artwork or pictures. Some of the other examples
that addressed aesthetic needs are as follows: “I would change the wall colors and buy
furniture to style the way I want if I could”, “everything, need a brand new bedroom style
and make it my vibe”, “make it more cozy”, “more modern”, and “get rid of a lot of clutter
and make it minimalistic”.

Our results of this first open-ended question regarding the changes showed that
58 respondents indicated an interest in making physical improvements to their bedrooms
(Table 6). The needs regarding comfort (n = 76), such as bed support, block-out curtains,
and a need for a humidifier, were reported in greater frequency compared to physical and
architectural changes. Responses such as “I’d like to decorate but I can’t because I’m renting”
demonstrated that being a rental tenant limited their responses not solely to architectural
needs, but also to aesthetic appeal. On the other hand, the majority (n = 41 out of 58) of
the respondents mentioning that a possible change is needed were identified as owner-
occupants. In terms of aesthetic needs (n = 49), the presence of artwork in the bedroom space
was seen as a primarily personal room-enhancing factor. The aesthetic needs expressed
by the respondents, such as adding artwork and changing the color of the bedroom, are
indicative of a further need for personalization, despite the topic not being specifically
investigated in the structure of our questionnaire. The percentage of respondents who
claimed they would make an aesthetic improvement to their bedroom was evenly spread
across ownership groups, with 46% being owner-occupants and 54% being rental tenants
and dependents. Respondents also emphasized the importance of storage and having more
space in the bedroom with 5% reporting the desire to have better storage options. Room
layout was referred to only in a few instances, with responses such as “my partner doesn’t
like the bed against the window which limits my options” and “I’d like some art for the
walls and comfortable seating, so I didn’t have to use my bed” (Figure 6).

Table 6. Categories defined by the respondents’ answers regarding bedroom modifications.

Category No Changes Physical Functional Comfort Aesthetic

Number of respondents 91 58 56 76 49
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The second open-ended question was an inquiry into the meaning of their bedroom
space. Most of the respondents defined their bedrooms as a place to sleep (n = 146) and
relax (n = 118), with some other related responses such as “a place where I feel comfortable
and am able to sleep peacefully”, “it’s my resting place”, and “a place to sleep and rest
and refresh for the next day”. While sleeping was the main highlighted word, as expected,
39 respondents highlighted the bedroom’s privacy aspect. The following are some other
examples of how respondents described their bedrooms:

“It’s a sanctuary and a safe space to relax”

“[the bedroom is] my identity”

“It’s my whole life”

“[the bedroom is] a place to be myself”

“[the bedroom is] my personal space”

“It means a lot. It’s my personal quiet space, where I go to relax and feel comfortable”.

5. Discussion

This section provides a cross-evaluation of the shared data results and the potential
connections between them, followed by a discussion about the implications of this study.

5.1. Cross-Evaluation

Our results showed that sleeping with another or sleeping alone changes with age.
As age increases into the range of 25–44, the likelihood of “sleeping with someone or a
pet” increases, eventually reaching an equal ratio after 65 years of age. A bedsit/studio
arrangement was observed more in the 25–44-year-olds than any other age group, while
having a bedroom of their own had the highest value for the 45–64-year-olds. Even though
‘having a separate bedroom in a house’ remains the most prevalent circumstance (72.7%),
other circumstances (27.3%), such as living in a bedsit or sharing a bedroom with others,
are important indicators of further possible bedroom-use conditions.

Our findings revealed that mattress comfort was found to be the most significant factor
affecting the respondents’ bedroom use, followed by privacy and noise. In their responses
to open-ended questions, participants mentioned comfort conditions more frequently than
practical aspects (such as room size) and aesthetic needs (such as color preferences). Two of
the main concerns cited by respondents in relation to comfort conditions were noise and
lighting, as indicated by the following respondent comment: “[I would like to] put ceiling
fans in, glaze windows to keep noise out, maybe a shutter on the outside noise and light”.
Based on the findings from other sleep studies about the optimal conditions for a sleep
environment, these comfort needs require prompt attention to enhance sleep quality.

In terms of privacy, our study found that respondents regarded privacy in the bedroom
as very or extremely important, which is also evidenced by the qualitative results. While
there was no significant difference between age groups or gender, respondents sleeping
with children reported having less privacy in their bedrooms (p < 0.005). Bedrooms were
stated as private spaces with a total agreement ratio of 89%, which supported the 83%
who conveyed that privacy was a very or extremely important factor. When considered in
conjunction with the fact that 62% reported that the bedroom was a place that reflected or
identified them, these results further supported that the bedroom was (still) perceived to
be a personal and private space.

Most participants in our study were owner-occupiers, sleeping in a separate bedroom
space. As anticipated, there was a substantial association between ownership and income
(p < 0.001), with 73.9% of owner-occupiers reporting an annual income of more than AUD
200,000. There was no significant difference in responses between age groups or ownership
statuses regarding the Likert scale agreement question, “My bedroom reflects me”. A
considerable difference emerged between participants with different ownership statuses
regarding the statement “I can personalize/change my bedroom”. After these initial results,
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we conducted a one-way ANOVA Test which showed a statistically significant difference
between groups. Owners were more inclined to agree with the statement compared to
rental tenants, as reflected in the mean value of 4.24 for owners and 3.91 for rental tenants
(F = 4.467, p = 0.016). A total of 30% of the respondents (n = 91) stated that they did not
want to make any changes to their bedrooms. This ratio can be interpreted as respondents
being content with their current bedroom conditions. When combined with the answers
to the open-ended question on the need for changes in the bedroom space, the results
demonstrated that ownership expands opportunities for optimizing the bedrooms to meet
physical and/or psychological needs. The majority (n = 70) of those who stated that they
would make no modifications were owner-occupiers, accounting for more than rental
tenants or dependents.

The results also showed that the “importance of cleanliness”, and the “identification
of the bedroom space as a reflection of themselves” were more of a consideration for female
participants than male participants. Accordingly, having an uncluttered sleep environment
is more significant for female participants. On the other hand, there was no difference
between age groups regarding how an uncluttered bedroom affects their mental health,
with a high agreement across all ages (79%).

5.2. Limitations

This survey was limited to Australian residents. Although Australia is a multicultural
society and the participants represent the wider population, we acknowledge that the
responses might vary accordingly within different demographics. A larger sample size
would have been preferable; however, this sample size was adequate for gaining an initial
understanding of current bedroom use in the Australian community. Also, we anticipate
that some of our word choices might have generated a different response if the survey had
included the wording ‘smell’ rather than ‘scent’. Our initial questions concerning the types
of accommodation and the degree of personalization of the bedroom space were limited.
In future studies, it would be beneficial to expand the line of questioning to further address
and investigate these aspects.

6. Conclusions

The quality and quantity of sleep are influenced by the environment in which sleep
takes place, which refers to any room used for sleeping. Given the extensive knowledge
that sleep studies have provided to us regarding temperature, humidity, and lighting, we
now know more about the ideal conditions for a bedroom. However, bedrooms are not
simply rooms with beds, and they are often not controlled environments in which people
can make necessary arrangements to aid in better sleep. The way we use and organize our
domestic spaces, especially the bedrooms, has changed in response to social, economic,
and political shifts. Regardless of these changes, bedrooms are still considered personal
and safe places that people would like to use to express their identity.

Most respondents reported a desire to change their bedrooms, and comfort-related
changes were reported more frequently than physical or functional adjustments, such as
the requirement for block-out curtains or an air humidifier, both of which are known to
have a direct impact on sleep. Previous research indicated that the presence of children
in the household often increases the frequency of insufficient sleep [6] and our results
showed that respondents sleeping with their children reported having less privacy in their
bedrooms. Further research is needed to fully understand the influence of privacy on sleep
hygiene. In alignment with the results, our suggestions for future studies are as follows:

• Sleep-focused studies: We propose that survey-based sleep research should, as a first
step, evaluate the bedroom conditions before the individual’s sleep habits. This evalu-
ation should include the accommodation type, and whether there is a dedicated area
for sleeping. Having a partner may not always mean sharing a bedroom, and sleeping
with children or pets may influence people’s sleeping habits in ways that sleep surveys
may not have captured. By gathering more data about the sleep environment and
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room-sharing conditions, researchers can obtain a more comprehensive understanding
of possible environmental problems before focusing on the individual’s sleep habits.

• Design studies: There is a need to further investigate the sleep environment from
a design and built environment perspective, including the role of bedroom layout
and design preferences. With this knowledge, along with what is already known
from previous research about the physiological need for sleep, designers can develop
healthy surroundings to improve the quality of our sleep. Some of the key outcomes
to consider for future studies on sleep environment are the following: (1) Developing
layout solutions to minimize clutter to optimize the bedroom space, especially for
female users. (2) Investigating the relationship between privacy and sleep and what
kind of design strategies can respond to shared bedroom conditions. (3) Developing
design strategies on how to improve the sleep environment in terms of sleep hygiene,
especially for rental tenants. Our results showed the need to develop more design
solutions with a focus on rental accommodations in which individuals may have
limited control over their physical environmental conditions.
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Appendix A

Table A1. Detailed explanations for survey questions.

Demographic Characteristics Question Question Type Answer Choice

Age Which group are you in? Multiple choice,
allow one answer

• 18–24 years old
• 25–44 years old
• 45–64 years old
• 65 and over

Gender How do you define your gender? Multiple choice,
allow one answer

• Male
• Female
• Prefer not to say

Ownership This question is about housing. Are
you a/an

Multiple choice,
allow one answer

• Owner-occupier
• Rental tenant
• Other: please specify

Household Income
What is your total household income
considering last year and before tax
and other deductions are taken out?

Multiple choice,
allow one answer

• Less than AUD 19,999
• AUD 20,000–49,999
• AUD 50,000–79,999
• AUD 80,000–124,000
• AUD 125,000–199,999
• AUD 200,000 and over

Spatial Characteristics and
Conditions of Use Question Question Type Answer Choice

Bedroom Conditions Which of the following categories best
describes where your bedroom is?

Multiple choice,
allow one answer

• I live in a bedsit/studio
• I have my own bedroom in a

shared flat/house
• I have a shared bedroom (not

partner)
• I have my own bedroom in my

own flat/house
• Other (please specify)

Bedroom Sharing Which of the following apply to you:
Most of the nights, I sleep (/with). . .

Multiple choice, allow multiple
answers

• I sleep alone
• I sleep with my partner
• I sleep with children
• I sleep with a pet
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Table A1. Cont.

User Experience Question Question Type Answer Choice

Factors Affecting the Experience

The following questions are about your
experience in your bedroom. Please
indicate how important the following
items are in general.

Matrix question, Likert scale

• Comfort of mattress and pillows
• Noise
• Light
• Temperature of the room
• Scents in the room
• Fresh air and ventilation
• Cleanliness of the room
• Privacy

User Experience
Please rate the following statements
regarding your use of your bedroom in
general.

Matrix question, Likert scale

• Bedrooms are private spaces.
• Having an uncluttered bedroom

is important for my mental
health.

• I can personalize/change my
bedroom the way I want.

• My bedroom reflects me/is a
place that identifies me.

User Preferences (changes)
If you could change your bedroom,
what types of changes would you like
to do?

Open-ended question, text entry

Meaning What does a bedroom mean to you? Open-ended question, text entry

References
1. Emmitt, S. Exploring the nexus between bedroom design and sleep quality in a warming climate. Urban Clim. 2023, 51, 101635.

[CrossRef]
2. Caddick, Z.A.; Gregory, K.; Arsitescu, L.; Flynn-Evans, E. A review of the environmental parameters necessary for an optimal

sleep environment. Build. Environ. 2018, 132, 11–20. [CrossRef]
3. Arber, S.; Bote, M.; Meadows, R. Gender and socioeconomic patterning of self-reported sleep problems in Britain. Soc. Sci. Med.

2009, 68, 281–289. [CrossRef]
4. Lan, L.; Tsuzuki, K.; Lian, Z.W. Thermal environment and sleep quality: A review. Energy Build. 2017, 149, 101–113. [CrossRef]
5. Hale, L. Who has time to sleep? J. Public Health 2005, 27, 205–211. [CrossRef]
6. Adults, A.; Chapman, D. Household demographics and perceived insufficient sleep. J. Community Health 2012, 37, 344–349.

[CrossRef]
7. Mattingly, S.M.; Grover, T.; Martinez, G.J.; Aledavood, T.; Robles-Granda, P.; Nies, K.; Striegel, A.; Mark, G. The effects of seasons

and weather on sleep patterns measured through longitudinal multimodal sensing. Digit. Med. 2021, 4, 76. [CrossRef]
8. Basner, M.; Muller, U.; Elmenhorst, E. Single and combined effects of air, road, and rail traffic noise on sleep and recuperation.

Sleep 2011, 34, 11–23. [CrossRef]
9. Brink, M.; Omlin, S. An event-related analysis of awakening reactions due to nocturnal church bell noise. Sci. Total Environ. 2011,

409, 5210–5220. [CrossRef]
10. Burgess, H.; Molina, T. Home lighting before usual bedrime impacts circadian timing: A field study. Photochem. Photobiol. 2014,

90, 723–726. [CrossRef]
11. Mishra, A.; van Ruitenbeek, A.; Kort, H. Window/door opening-mediated bedroom ventilation and its impact on sleep quality of

healthy, young adults. Indoor Air 2018, 28, 339–351. [CrossRef]
12. Drury, P.; Watson, S.; Lomas, K. Summertime overheating in UK homes: Is there a safe haven? Build. Cities 2021, 2, 970–990.

[CrossRef]
13. Dincer, D.; Tietz, C.; Dalci, K. An investigation into sleep environment as a multi-functional space. Buildings 2023, 13, 406.

[CrossRef]
14. Martella, F.; Amann Alcocer, A. An emergent housing approach: The bedroom as the contemporary minimum living cell. Home

Cult. 2022, 18, 229–254. [CrossRef]
15. Self, J.; Williams, F.; Bose, S. Home Economics. Five New Models for Domestic Life. Venice Architecture Biennale 2016. British Pavillion

Catalogue, 1st ed.; The Spaces: London, UK, 2016; ISBN 978-0-9573914-8-2. Available online: https://creativedundee.com/wp-
content/uploads/2016/10/Home-Economics-Pamphlet-Proof-EN_v4.pdf (accessed on 7 April 2024).

16. Nasreen, Z. Tracking the Rise of Room Sharing and Overcrowding, and What It Means for Housing in Australia. The Conversation,
The Conversation Media Group. 2019. Available online: https://theconversation.com/tracking-the-rise-of-room-sharing-and-
overcrowding-and-what-it-means-for-housing-in-australia-107265 (accessed on 23 May 2023).

17. Fagan, B.; Durrani, N. What We Did in Bed; Yale University Press: London, UK, 2019.
18. Wright, L. Warm and Snug: The History of the Bed; Routledge & Kegan Paul: London, UK, 1962.
19. Garber, M. Finding Privacy during the Pandemic. The Atlantic. 2020. Available online: https://www.theatlantic.com/culture/

archive/2020/03/finding-privacy-during-pandemic/608944/ (accessed on 23 May 2023).
20. Colomina, B. The 24/7 bed. In Work Body Leisure; Verzier, M.O., Axel, N., Eds.; Hatie Cantz: Rotterdam, The Netherlands, 2018;

pp. 189–204.
21. Lincoln, S. Bedroom Culture: A Review of Research. Space Place Environ. 2016, 3, 421–439.

https://doi.org/10.1016/j.uclim.2023.101635
https://doi.org/10.1016/j.buildenv.2018.01.020
https://doi.org/10.1016/j.socscimed.2008.10.016
https://doi.org/10.1016/j.enbuild.2017.05.043
https://doi.org/10.1093/pubmed/fdi004
https://doi.org/10.1007/s10900-011-9451-x
https://doi.org/10.1038/s41746-021-00435-2
https://doi.org/10.1093/sleep/34.1.11
https://doi.org/10.1016/j.scitotenv.2011.09.020
https://doi.org/10.1111/php.12241
https://doi.org/10.1111/ina.12435
https://doi.org/10.5334/bc.152
https://doi.org/10.3390/buildings13020406
https://doi.org/10.1080/17406315.2022.2065601
https://creativedundee.com/wp-content/uploads/2016/10/Home-Economics-Pamphlet-Proof-EN_v4.pdf
https://creativedundee.com/wp-content/uploads/2016/10/Home-Economics-Pamphlet-Proof-EN_v4.pdf
https://theconversation.com/tracking-the-rise-of-room-sharing-and-overcrowding-and-what-it-means-for-housing-in-australia-107265
https://theconversation.com/tracking-the-rise-of-room-sharing-and-overcrowding-and-what-it-means-for-housing-in-australia-107265
https://www.theatlantic.com/culture/archive/2020/03/finding-privacy-during-pandemic/608944/
https://www.theatlantic.com/culture/archive/2020/03/finding-privacy-during-pandemic/608944/


Buildings 2024, 14, 1061 16 of 16

22. De Macedo, P.F.; Ornstein, S.; Elali, G.A. Privacy and housing: Research perspectives based on a systematic literature review.
J. Hous. Built Environ. 2022, 37, 653–683. [CrossRef]

23. Sommer, R. Personal Space: The Behavioural Basis of Design; Prentice-Hall: Englewood Cliffs, NJ, USA, 1969.
24. Riis, J.A. How the Other Half Lives: Studies among the Tenements of New York; Bedford Books of St. Martin’s Press: Boston, MA, USA,

1996.
25. Rybczynski, W. Home: A Short History of an Idea; Pocket Books: London, UK, 2001.
26. Vollmer, J.; Schulze, P.; Chebra, J. The American master bedroom: Its changing location and significance of the family. Inter. Des.

Educ. Counc. J. Inter. Des. 2005, 31, 1. [CrossRef]
27. Martella, F.; Enia, M. Towards an urban domesticity. Contemporary Architecture and the blurring boundaries between the house

and the city. Hous. Theory Soc. 2021, 38, 402–418. [CrossRef]
28. Colomina, B. The Century of the Bed. In The Century of the Bed; ARGE: Wien, Austria, 2014; pp. 10–23.
29. Nettleton, S.; Buse, C.; Martin, D. ‘Essentially it’s just a lot of bedrooms’: Architectural design, prescribed personalisation and the

construction of care homes for later life. Sociol. Health Illn. 2018, 40, 1156–1171. [CrossRef]
30. Kawada, T.; Suzuki, S. Instantaneous change in sleep stage with noise of a passing truck. Percept. Mot. Ski. 1995, 80, 1031–1040.

[CrossRef]
31. Kim, M.; Chun, C.; Han, J. A Study on Bedroom Environment and Sleep Quality in Korea. Indoor Built Environ. 2010, 19, 123–128.

[CrossRef]
32. Lockley, S.W.; Evans, E.E.; Scheer, F.A.; Brainard, G.C.; Czeisler, C.A.; Aeschbach, D. Short-wavelength sensitivity for the direct

effects of light on alertness, vigilance, and the waking electroencephalogram in humans. Sleep 2006, 29, 161–168.
33. Wassing, R.; Schalkwijk, F.; Lakbila-Kamal, O.; Ramautar, J.R.; Stoffers, D.; Mutsaerts, H.J.M.M.; Talamini, L.M.; Someren, E.J.W.

Haunted by the past: Old emotions remain salient in insomnia disorder. Brain 2019, 142, 1783–1796. [CrossRef]
34. Xu, X.; Lan, L.; Shen, J.; Sun, Y.; Lian, Z. Five hypotheses concerned with bedroom environment and sleep quality: A questionnaire

survey in Shanghai city, China. Build. Environ. 2021, 205, 108252. [CrossRef]
35. Bjorvatn, B.; Waage, S.; Pallesen, S. The association between insomnia and bedroom habits and bedroom characteristics: An

exploratory cross-sectional study of a representative sample of adults. Sleep Health 2018, 4, 188–193. [CrossRef] [PubMed]
36. Adams, R.; Appleton, S.; Taylor, A.; McEvoy, D.; Antic, N. Report to the Sleep Health Foundation 2016 Sleep Health Survey of Australian

Adults; The Adelaide Institute for Sleep Health & The University of Adelaide: Adelaide, Australia, 2016.
37. Sleep Hygiene Index (SHI). Available online: https://novopsych.com.au/assessments/health/sleep-hygiene-index-shi/

(accessed on 1 December 2022).
38. Pittsburgh Sleep Quality Index. Available online: https://www.sleep.pitt.edu/instruments (accessed on 2 November 2022).
39. Braun, V.; Clarke, V. Successful Qualitative Research: A Practical Guide for Beginners; Sage Publications: London, UK, 2013.
40. ACOSS (The Australian Council of Social Service) and UNSW Sydney. Poverty in Australia. Available online:

https://povertyandinequality.acoss.org.au/poverty/#:~:text=Our%202022%20Poverty%20in%20Australia,a%20couple%
20with%202%20children (accessed on 15 January 2024).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1007/s10901-022-09939-z
https://doi.org/10.1111/j.1939-1668.2006.tb00413.x
https://doi.org/10.1080/14036096.2020.1789211
https://doi.org/10.1111/1467-9566.12747
https://doi.org/10.2466/pms.1995.80.3.1031
https://doi.org/10.1177/1420326X09358031
https://doi.org/10.1093/brain/awz089
https://doi.org/10.1016/j.buildenv.2021.108252
https://doi.org/10.1016/j.sleh.2017.12.002
https://www.ncbi.nlm.nih.gov/pubmed/29555133
https://novopsych.com.au/assessments/health/sleep-hygiene-index-shi/
https://www.sleep.pitt.edu/instruments
https://povertyandinequality.acoss.org.au/poverty/#:~:text=Our%202022%20Poverty%20in%20Australia,a%20couple%20with%202%20children
https://povertyandinequality.acoss.org.au/poverty/#:~:text=Our%202022%20Poverty%20in%20Australia,a%20couple%20with%202%20children

	Introduction 
	Use of Bedrooms 
	Methodology 
	Study Design 
	Data Collection and Analysis Method 

	Results 
	Bedroom Conditions 
	Spatial Experience 
	User Needs and Meaning of the Bedroom 

	Discussion 
	Cross-Evaluation 
	Limitations 

	Conclusions 
	Appendix A
	References

