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Abstract: Concerns about a rapidly increasing elderly population mostly relate to the need for
adequate housing and welfare for the aged. The poor design of housing for the elderly has led to
the charge that the needs of aging people have not been adequately anticipated. There is little focus
on design features that facilitate aging in place, hence improving the quality of life for the elderly,
for example. This study examines the impact of interior housing design on the lives of the elderly,
through a review of research on the subject and an evaluation of current design trends. Using a
keyword search, 51 empirical studies from 2013 to 2022 that focus on housing for the elderly were
identified and analyzed in terms of architectural features, home environment, and energy efficiency.
The review found minimal connections have been made between interior design efforts and the actual
housing needs of the elderly. This thematic review provides a summary of this literature for use by
researchers and designers and recommends future studies for the use of inclusive designs in housing
interiors in order to better meet the needs of elderly individuals.

Keywords: elderly; buildings design; housing designs; elderly housing; interior design

1. Introduction

In the Housing and Health Guidelines report, the World Health Organisation (WHO)
declared that “Poor housing conditions are one of the mechanisms through which social
and environmental inequality translates into health inequality, which further affects the
quality of life and well-being” [1]. Most residents in unsuitable housing are those on
minimum incomes, minorities, indigenous people, women, single-parent families, and the
elderly with functional limitations, making them susceptible to inequality and inequity. An
ageing society faces tremendous challenges in terms of housing. A better understanding
and provision for senior citizens’ diverse housing requirements are urgently needed [2].
An inclusive and cost-effective house design is vital to preclude the need to change housing
designs with age and lifestyle changes. Such a strategy is essential to accommodate citizens
and prevent the issue of spending related to changing home interiors [3]. An ageing
population is a major political issue, as it places financial pressure on countries to provide
appropriate housing and services for their elderly citizens. A living environment suited to
the elderly’s needs, wishes, and habits is critical to offer a good life quality for the aged
because they are more house-bound than other age groups, and are highly affected by
unsuitable housing [4]. Developed and developing countries contain individuals from
ageing populations who live alone, such as couples or those in care settings, due to the
change from extended to nuclear families [5]. The elderly may live for many years in houses
that are intended for younger individuals. However, houses constructed with new concept
designs may confuse residents who are unfamiliar with these novel design features [5].
Elements supporting health, independence, and autonomy should be the focus of interior
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home design for the aged [6]. Designers must produce homes that meet the needs of
older people, support their everyday activities and enhance their independence and active
engagement in all facets of society [7]. Thus, designers should focus on designing a novel
interior or housing design approach to meet people’s needs at all ages, and help people
stay independent in their “home” [8].

Global ageing policies and frameworks are built on the idealistic qualities of the
“inclusive and/or universal home” as benchmarks for a healthy old age [9,10]. Nevertheless,
design methods that emphasise inclusivity are paradoxical, indicating that the needs of
everyone cannot be met by any single design. Hence, architects and designers may struggle
to create appropriate and inclusive designs for the elderly. Despite numerous studies
into home accessibility, there has been little effort to measure the efficacy of accessibility
features or to analyse the relationship between the most significant and satisfying features
and their use by elderly occupants [11]. The rise in the number of elderly, coupled with
a lack of suitable interior design for existing houses, poses the dilemma of adequate
housing provision that will allow the elderly to age in the right place and protects their
autonomy and independence [12]. This thematic review paper aims to explore global
practices of interior design in elderly people’s homes. In order to allow the elderly to
remain independent for extended periods of time in their own homes, housing adaptation
is required. Thus, the present study intends to discover worldwide practices aimed at
providing high-quality interior home designs that serve people in all life stages. Drawing
all the disparate research themes together in one review article, with a view to promoting a
holistic design methodology, will make it easier for subsequent researchers and designers
to integrate all the many factors that go into successful housing design for the elderly.
Furthermore, the increased number of falls suffered by elderly around the world in their
homes, as mentioned in the Art & Science of Risk (SCOR), underlines the importance of
this thematic review: i.e., understanding and improving those design issues that lead to
falls and loss of independence. The authors did not find any similar such attempts in their
review of the existing literature. This paper thus aims to address the following question:

RQ1: What are the main themes concerning the interior design of housing for the el-
derly discussed in the literature between 2013 and 2022, and flowing on from that, what con-
ceptual framework should underpin inclusive interior housing design for this population?

2. Materials and Methods

The analysis procedure applied in this thematic literature review was undertaken using
ATLAS.ti 22.2.5, a qualitative research tool that can be used for coding when conducting a
literature review as suggested by Zairul et al. [13] who articulated how this software may
be employed to produce thematic reviews [14-16] (Table 1). Thematic analysis has been
described as a method for constructing themes based on a thorough study of the topic.
Then, we can identify the trends and develop the themes by which to understand elderly
housing interior design. We can then analyse and interpret the findings to recommend
future approaches to elderly house design.

Table 1. Thematic review methodology steps [14-16].

Steps

Description

Formulating the research
questions

The research question is defined and functions as a road map for the following steps. Its relevant
components are specified and will influence search tactics. Research questions are broadly defined to
allow coverage breadth.

Article screening

Identifying pertinent studies and deciding on a search location, terms to use, sources to search, time
span, and language are components of this stage. Comprehensiveness and breadth are essential
when searching for articles. Sources comprise electronic databases, reference lists, hand-searching of
significant publications, and organisations and conferences. Search breadth and search practicalities
are both vital. The results desired by the author will be yielded by the correct keywords.
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Table 1. Cont.

Steps Description
Study selection uses inclusion and exclusion criteria. The criteria are defined by the research question
Article filtering and study aim, in addition to new knowledge gained by reading the papers. In order to ensure the

correct selection of articles, they will be filtered and inserted into Mendeley for further refinement
and a final round of filtering.

Cleaning and finalising
selected articles

Article metadata will be double-checked in Mendeley to ensure that only relevant articles are chosen
for the analysis process.

Data extraction and
synthesis

A thematic analysis process is utilised to develop themes based on extensive reading on the subject.
The themes are chosen for consistency by the iterative evaluation of similarities and differences in the
publications examined. The data will be entered into ATLAS.ti software, which will extract the data
for thematic review. Quantitative data used to analyse the numerical portions are taken from general
bibliometric information. In the qualitative study of the subsequent topic analysis, the thematic
review uses a similar coding strategy. This step is considered as fragmenting and decreasing data
and, to some extent, distorting the dialectic relationship between reading text and writing.

Due to their differing main subject areas, Clarivate Analytics’ Web of Science and
Elsevier’s Scopus databases were chosen to provide a thorough topic overview. Scopus
was chosen due to its vast collection of peer-reviewed articles, while Web of Science was
selected as all indexed journals with measurable impact factors in the Journal Citation
Report (JCR) can be found in it. When searching for peer-reviewed articles, most of those
found in Elsevier’s Scopus and Web of Science appear also in other databases—Google
Scholar, for example. For this reason, the authors found the first two databases were more
comprehensive. The search strings used were general keywords that reflect elderly house
design, elderly house interior design, and ageing house design. These keywords were used
because the search was focused on articles that relate to the interior design of houses for the
elderly. When we used keywords such as “older adult housing” and “older people interior
housing design,” the result would produce the same articles, plus a few others related to
nursing homes and caregivers for older people.

A common query was formulated. Specific queries were used following the syntax of
each database to narrow the search to a particular field. The preliminary search yielded
267 Web of Science articles and 103 Scopus articles. Of these articles, 318 were discarded
because they were not focused on house interior design for the elderly (refer to Figure 1).
Several publications discussed the topic in a broad context, such as perspectives of older
adults on ageing in place, age-friendly urban environments, and using robots to reduce
loneliness in the elderly, instead of focusing on interior design elements in houses for the
elderly. Studies undertaken in institutional facilities were also excluded (the review scope
excludes nursing homes), as were studies on the neighbourhood and community. The final
number of articles for review was reduced to 51 as articles that focused on nursing home
design or which did not emphasize housing interior design were excluded (Table 2). This
paper did not specify an age range for elderly people because each country defines the
age of their elderly population differently. For example, the World Health Organisation
(WHO) defines the elderly as 65 years old and above [1], while in Africa, the starting point
stretches from 50 to 65 years.

For data processing, these articles were submitted to Mendeley. This allows for
discarding duplicate articles, updating author names, and ensuring accurate metadata.
The articles were subsequently uploaded as primary documents for analysing current
literature trends from Mendeley to ATLAS.ti 22. Each paper was categorised into (1) author,
(2) periodical, (3) publisher, and (4) publication year. Subsequently, the articles” publishing
years and discussion trends each year could be analysed. A total of 51 documents were
finally derived in ATLAS.ti 22 (Figure 2).
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Figure 1. Inclusion and exclusion criteria using thematic review method.

Search Documents

ID 4.  Name Media
15 D34 Peng (2021) - Influential factors of age-friendly neighborhood open space under high-density high-ris... PDF
@ D35 Ellison (2021) - A Social-Ecological Approach to Identify Facilitators and Barriers of Home Modificati...~ PDF
181D 36 Investment (2020) - Senior housing in Scotland: a development and investment opportunity? PDF
@ D 37 Jonsson (2021) - Understanding the Wicked Problem of Providing Accessible Housing for the Ageing...~ PDF
12D 38 Choi (2018) - A study on the analysis of the interior color environment in Korea: Focus on senior citiz...~  PDF
¥ D 39 Katunsky (2020) - Requirements and opinions of three groups of people (aged under 35, between 35 a... PDF
12D 40 Fyfe (2021) - Senior housing in Scotland: a development and investment opportunity?~ PDF
D41 Lee (2019) - WILLINGNESS TO PAY FOR ACCESSIBLE ELDERLY HOUSING IN KOREA PDF
[E‘El D42 Luciano (2020) - Measuring Age-Friendly Housing: A Framework~ PDF
[15D 43 Romli (2016) - Pilot study to investigate the feasibility of the Home Falls and Accidents Screening Tool... PDF
[!_51 D 44 Granbom (2016) - A public health perspective to environmental barriers and accessibility problems f...~  PDF
2D 45 Ma (2021) - Smart home modification design strategies for ageing in place: a systematic review~ PDF
15 D46 Jo (2021) - Elderly perception on the internet of things-based integrated smart-home system PDF
[15] D47 Tao (2018) - Privacy and well-being in aged care facilities with a crowded living environment: Case stu... PDF
@ D 48 Bennetts (2020) - Thermal personalities of older people in South Australia: A personas-based approac... PDF
D49 Jung (2022) - Evaluating the Color Preferences for Elderly Depression in the United Arab Emirates PDF
15D 50  S. Park, M. Kim ( 2018)- A Framework for Green Remodeling Enabling Energy Efficiency and Healthy Li... PDF
& D 51 Wang, Ying, D.Lin, Z. Huang -(2022) Research on the Aging-Friendly Kitchen Based on Space Syntax Th... PDF

Figure 2. Documents established from Mendeley metadata.
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Table 2. Search strings from Web of Science and Scopus.

elderly house design OR aging house design AND elderly house AND elderly interior
design studies (All Fields) and English (Languages) and Open Access and 2022 or

Web of Science 51 41 2020 or 2019 or 2018 or 2017 or 2016 or 2015 or 2014 or 2013 (Publication Years) 267 results
and Articles (Document Types)
elderly AND house AND design OR aging AND house AND design AND elderly
AND house AND elderly AND interior AND design AND studies AND (LIMIT-TO
(PUBSTAGE, “final”)) AND (LIMIT-TO (OA, “all”)) AND (LIMIT-TO (PUBYEAR,
Scopus 2022) OR LIMIT-TO (PUBYEAR, 2021) OR LIMIT-TO (PUBYEAR, 2020) OR LIMIT-TO 103 results
(PUBYEAR, 2019) OR LIMIT-TO (PUBYEAR, 2018) OR LIMIT-TO (PUBYEAR, 2017)
OR LIMIT-TO (PUBYEAR, 2016) OR LIMIT-TO (PUBYEAR, 2015) OR LIMIT-TO
(PUBYEAR, 2014) OR LIMIT-TO (PUBYEAR, 2013)) AND (LIMIT-TO (DOCTYPE,
“ar”)) AND (LIMIT-TO (LANGUAGE, “English”)) AND (LIMIT-TO (SRCTYPE, “"))
3. Results
This paper’s results are both quantitative and qualitative. The quantitative portion
reports data acquired from numerical perspectives. The qualitative component establishes
themes elicited from the chosen articles and documents the latest work in elderly house
design. This study found that housing interior design for the elderly is still a problem
for designers. All previous reviews recommended that researchers, policymakers, and
designers improve interior designs in houses for the aged by engaging them in the design
process to enable the elderly to grow old in place and live independently with minimal
problems caused by falling, scalding, or other injuries [12,17-20]. Based on an analysis
of the 51 primary documents, the quantitative component generated a word cloud, as
shown below. The frequency of mentions for each term in the articles is denoted by word
size in the word cloud, with “elderly” and “housing” being the biggest, or most frequent.
As mentioned at the beginning, this paper’s focus is on interior design for the elderly.
Although there is an increasing trend, no review paper provides an inclusive housing
interior design for the elderly. As shown in Figure 3, the word cloud analysis showed that
the word “housing” was used 2622 times, followed by 2146 mentions of “elderly”, while
“spaces” and “interiors” were mentioned 1094 and 613 times, respectively.
resident neiglrllbotl.huud ability layout intelt:iew R
REHEeNTE AT walls w:Iasr:a 'U"". reganding re\,::;:d e willingness
clisablli?:countries buildings eg;ggnments private cold well-being
walking temperature cost i i important apartments sustainable
frst spaces Process activities government
components Sustainability place accessibility adults indoor access Pedroom units
Ralfoireg | abartmen: SENIOr  comMmunity social air po se kitchen preferences
lack technologies problemscare d es) g n old public quality humar;u:clz:?al
spatel e P prvacy  [iving ™™ e i
residence accessible - 1 size live psycholagical
medical Windows heat Smart trllj_”et h O u S I n g - ageing architecture
— handrails facilities homes Id so¢:it=.~t';|,,r
e outc!oor population O er residentia| management designing
e ., bUldnahealth - SPRC i Se,
pr:jpli : functional environmental €NVironment wailerior '
healthy activity development energy lighting usability
hou;?:ggies L;T—:;ﬁ:;:»lcurm st u;‘;tvgces individual heating independent

model

designed gtandard

bathroom risk houses I

Figure 3. Word cloud of word frequencies from 51 documents.
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Publications on this topic have increased steadily. In 2013 and 2014, only one article
was published per year. The following year, in 2015, the number of articles published was
three, while five were published in 2016, two in 2017, seven in 2018, nine in 2019, seven in
2020, and 14 in 2021 (refer to Table 2). In 2022, three articles were published at the time of
writing this article. The literature review only focused on publications in the last ten years
(2013-2022) to ensure that the most recent articles could be reviewed and the trend leading
up to 2022 could be discerned. The study was concentrated on search strings, indexes, and
exclusion criteria, although the authors want to emphasise that it has no limitations and
does not claim to be exhaustive. Nevertheless, the authors are certain that it represents the
literature related to the research question (Table 2).

4. Quantitative Results

Several journals by healthcare scientists, architectural researchers, and building profes-
sionals were chosen. The list below shows that the International Journal of Environmental
Research and Public Health and Sustainability are the two most popular journal choices
for architectural researchers. If the search used only “elderly housing” as its keyword, the
number of articles found was thousands. Narrowing down the search strings to studies on
elderly interior design or elderly or ageing house designs significantly decreased the results.
Design elements were found to be highly related to discussions of housing issues for the
elderly, which shows that the subject can still be explored further in the future. There is a
growing interest in the subject, as shown by the increased use of the terms “elderly or age-
ing house design” in articles published in 2021 compared to previous years. Nevertheless,
the current COVID-19 pandemic has impacted the trends of the perceived and spatial needs
of future seniors. The evolution of articles, as shown in Table 3, demonstrates this fact.

Studies into an interior design for elderly housing have increased, geography-wise,
and are trending in Sweden and China as shown (Figure 4). Granbom and colleagues [21],
in a Swedish study, investigated accessibility issues among the elderly in regular housing
stock, while Jonsson et al. [2] reported deliberations among researchers and housing sector
representatives aimed at providing accessible housing for senior citizens. Nevertheless,
Wang et al. [22] explored the association between elderly daily activity efficiency and
how kitchens are spatially laid out in China, and Tao et al. [23] offered design guidelines
and supplied evidence to improve privacy in small, compact care facilities for the aged.
In another work, guidance was given for enhancing the interior atmosphere of rural
homes in locations that experience extreme cold [24]. Leung et al. [19] reported that the
quality of light for the elderly is predicted by accessibility, lighting, doors and windows,
ventilation, handrails, signage, and recreation. Peng and Maing [25], in a Hong Kong-based
study, assessed public housing projects and elaborated on factors that affect the design of
age-friendly open spaces in an outdoor thermal environment, as well as physical design
elements for high-density apartment buildings exposed to hot weather. By utilising kernel
principal component analysis and deep neural networks, a fall detection algorithm has also
been formulated and proposed to counter-pressing issues, such as the elderly falling in
their homes along with the subsequent injuries sustained [26]. Mercader-Moyano et al. [27],
in their study of Spain and Mexico, considered social challenges that are demanding novel
models for assessing the current housing and neighbourhood situations in the two countries.
Their study promoted the consideration of how the demographics of the aged relate to the
sustainability of cities and their regeneration. A few previous studies have also asked how
the elderly’s quality of life in their homes can be enhanced. The work by [17] examined the
association between facilities management in public housing and the life quality of elderly
individuals in Hong Kong. Another study in Poland by [28] sought to guide the search for
space arrangements that would result in high-quality homes for seniors that could also ease
their path to independent living. Malik and Mikolajczak [29] found that the needs of young
persons and the aged could be combined using a house design that allows a developer to
offer a highly flexible, economically effective, and social needs-oriented home. Adapting
houses through relevant methods has also been proposed in the United Kingdom (UK) as a
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necessity to ensure that the aged can continue to be self-sufficient and reside in their own
houses for an extended time [30]. Katunsky et al. [8], in a German and Slovakian study,
found that people felt that some changes were needed in response to getting older, such as
a garden and balcony. A comprehensive approach was proposed to achieve exterior and
interior space designs that can serve a home’s residents at all life stages, especially those
that facilitate mobility.

Table 3. Number of articles according to periodicals and papers reviewed by year.

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 Total

Architectural Science Review
BMC Public Health
BM] Open

Building Research & Information - - 1

Buildings
Cities

0
1
1
—_ =
1 1
v
[
1 1
1 1
v
N

Computational Intelligence and Neuroscience - - - - - - - - - 1

Energies
Energy Policy

Environmental Impact Assessment Review - - - - - - -

Facilities
Frontiers in Psychology

International Journal of Environmental Research

and Public Health

International Journal of Strategic Property

Management

Journal of Aging & Social Policy - - - - - - 1 - - -
Journal of Aging and Environment - - - - - - - - 1 -
Journal of Asian Architecture and Building - - - - - 1
Journal of Cross-Cultural Gerontology - - - - -
Journal of Housing and the Built Environment - - - - -
Journal of Housing For the Elderly - - 1 - -
Journal of Property Investment & Finance - - - - -

Sustainability

Sustainable Cities and Society
The American Journal of Occupational - - - 1 - - - - - -
The Journal of Biological and Medical Rhythm

Research
Urban Planning

Journal of Engineering and Applied Sciences = = = = = 1 = = = =

Architectural Design

The Online Journal of New Horizons in

Education

National Centre for Biotechnology Information - - - - - - - - 1 -
Southeast Asian Journal of Tropical Medicine

and Public Health
Sensors
Totals

e —
1
1

1
1
'
1
1
\ —_
' 1
_ 1
' 1
' 0
O RN R PR R P WR R R

1
1
1
1
1
_ =
= N =
N = 1 1
=N = =
[ 0 1
N R P R R R R R PP AONNWOR R PP/

1 1 3 5 2 7 9 8 12 3

a1
—

Three Korean studies demonstrated that the ageing population is growing globally [31-33].
The attractiveness of independent living and the housing characteristics that make it accessible
to all are vital in housing markets outside East Asia. Thus, accessible housing that can be built
affordably is essential for the elderly [31]. Nevertheless, sufficient housing alternatives with
designs that suit the needs of the aged are lacking [32]. There is a need for smart technologies
that would give the elderly the means to live comfortably, instead of technologies that seek to
extend their lifespans [33].

The papers that were included for review in this paper investigated architectural
features, home environments, and energy efficiency as current issues and challenges.
These papers have proposed improvements for elderly housing from social, physical, and
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management points of view, and fail to provide inclusive models, policies, or codes for
application when designing houses for citizens that would meet the varied needs of people
in all life stages.

No. of publications vs. country

OFNWAUIONI0W

Mexico H

Netherlands &&=

ltaly
Japan =H

Iran &

China NSNS

Denmark &

Poland =M
Scotland
Slovakia &
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Korea ~EH

South Australia i
Israel H

New Zealand &
South Korea Il
Germany #&
Malaysia #
Mauritius
Thailand &
Turkey =l
United Kingdom =l

United Arab Emirates &
United State of America &

m2013 w2014 2015 2016 m2017 w2018 m2019 m2020 m2021 m2022

Figure 4. The number of publications vs. country.

5. Qualitative Results

This paper’s qualitative section explores in great depth the emerging themes that
address the research question. The articles’ directions and subjects yielded three themes
(Table 4). These themes are laid out in the following.

Table 4. Authors according to the themes.

Reference Energy Efficiency Home Design Home Environment

[5] v
[34] v
[35]

[36]

[30]

[37]

[38]

[39] v
[29]

[40]
[

[

[

[

[

[

[

[

41] v
19]

20]
17]
24]
42]
28]
43]

5 L S NG SO U N U O O S
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Table 4. Cont.
Reference Energy Efficiency Home Design Home Environment
[26] v
[44] v
[45] Vv
(27] v
[46] v
[32] Vv
[47] v
[48] v
[49] v
(33] v
[50] v
[51] v
(52] v
[53] v
[54] v
[25] v
[55] v
[56] v
2] v
[57] v
(8l v
[56] v
[31] v
[12] v
[18] v
[21] v
[58] v
[59] v
[23] v
[60] v
[59] v
[22] N

6. Theme 1: Energy Efficiency

In the houses of the elderly, energy efficiency involves using less energy to undertake
the same task or produce the same result. Low energy is used in energy-efficient houses
and buildings to control their temperature and run appliances (Figure 5). The RED WoLF
system relies on a battery, water cylinder, photovoltaic, and storage heaters to conserve
energy. Shukhobodskiy et al. [61] modified this system to address energy expenditure and
how energy systems may reduce the comfort of dwellers due to an increase in energy bills
or inadequate failsafe mechanisms that address electrical outages. The RED WoLF hybrid
storage system may be used in homes to determine the peak times of energy use and low
energy consumption which helps to both reduce carbon dioxide emissions derived from
home electricity and achieve a sustainable energy framework. This strategy may support
the elderly to moderate energy consumption, control electrical outages, and diminish the
cost of electricity bills. Toosi et al. [62] further developed the work of Shukhobodskiy
et al. [61] by taking into account the selection of appropriate models from machine learning
during the design process to predict the energy indicators of buildings and to analyze the
self-consumption of energy in smart buildings.

Different energy-saving techniques can be used in homes. Thus, architects often
face challenges in prioritising appropriate strategies to improve energy performance and
efficiently manage the home, Lee et al. [63]. Interior design plays a significant role of
support in decreasing the energy used, as indicated by Lechner [64], who suggested a
three-tiered approach to resolve this dilemma. The three-tiered approach involves basic
building design approaches, passive systems, and mechanical equipment. The approaches
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are categorised into heating, cooling, and lighting, each with its own elements. In the
heating system, heat conservation, solar heat utilisation, and heating equipment plans are
offered. In the cooling system, shadows and colours for natural cooling techniques, heat
prevention, and cooling equipment plans are considered. In the lighting system, windows
and interior finishing secure daylight, and machinery and electrical equipment should be
provided with detailed plans related to lighting installation; skylights and shadows are
simultaneously considered [39].

50:3 p 1, Energy effciency is critical
for older persons because many
of them spend more time at home
and are less likely to heat and cool
their homes appropriately. in S.
Park, M. Kim ( 2018)- A Framework
for Green Remodeling Enabling
Energy Efficiency and Healthy
Living for the Elderly

Energy Effciency

50:4 p 1, Improving the
energy performance of the
elderly’s housing by green
remodeling could promote
energy efficiency and healthy

10:3 p 1, The need for energy
policy to be further refned to link
the thermal performance

discusses requirements of buildings to the

living for the elderly. in S.
Park, M. Kim ( 2018)- A
Framework for Green
Remodeling Enabling Energy

¢ —=e|  broader health care plan and
«

specifc needs of older people. in
Miller (2017) - Energy efficiency of
housing for older citizens: Does it

Efficiency and Healthy Living matter?
for the Elderly

Figure 5. Energy efficiency theme.

Park and Kim [39] proposed a green remodelling framework for the elderly that
emphasises designers’ roles and ageing in one place. Housing as a public health issue is
not new, but little research has examined the connections between housing designed for
older people, energy performance, occupant health, and economic security. The global
population is ageing, which significantly impacts the public policy governing health,
housing, and economic security [41]. The same research used a case study methodology to
evaluate the relationship between the thermal efficiency, indoor temperatures, and monthly
energy expenses of houses built for this population. These factors are crucial components
of a comprehensive picture of well-being [41]. Zhang et al. [24] evaluated the thermal
environment of a rural senior home in their research conducted in an area of China that
experiences extreme cold. The thermal climate of residential homes was examined based
on objective variables. The study’s empirical data demonstrate the envelope structure’s
thermal performance. These elements may be used to enhance the thermal environment of
rural homes in China’s cold regions.

Nevertheless, the thermal efficiency of homes is not uniform, which impacts the
internal temperatures that elderly residents experience [41]. The uniformity has conse-
quences for the mandated disclosure of building performance and the energy efficiency
policy that controls buildings” energy performance, particularly those created for older
people. Nonetheless, based on the previously reviewed articles, no direct energy policies
have been applied that consider interior design processes or elements related to designing
elderly homes.

7. Theme 2: Architectural Features

Architectural features refer to a house or apartment’s structural and interior design,
including architectural features, interior space, colour schemes, fittings, furnishings, and
others. This thematic review paper covers interior home designs for the elderly (Figure 6).
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Improving residential designs for the aged, particularly modifying their homes’ original
structure and interior space design, is vital for promoting ageing in place [65]. Past studies
have shown that many older adults face deficiencies in their home space design, particularly

in active areas of daily life, such as bathrooms, kitchens, and dining rooms [66].

o
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Figure 6. Architectural features theme.

Wang et al. [22], in a Chinese study, explored the relationship between the elderly’s
daily domestic life efficiency and their kitchen’s spatial layout. They conducted an empirical
study of the kitchens of selected elderly users using space syntax theory, which explains
the accessibility and connectivity of spaces within a layout. They used an experimental
approach, with 21 elderly participants who needed to finish three tasks (easy, medium, and
difficult) in their kitchens. The results demonstrate that integration level and mean depth in
kitchen space layout correlate with elderly user activity efficiency. A study in Mauritius [5]
was conducted among 30 elderly people concerning kitchen usage. The participants were
asked about kitchens they had previously used. They discussed and demonstrated their
current kitchen and its ease of usage. The results show that some participants had age-
associated disabilities, but all of them tried their best to undertake kitchen tasks. Several
participants felt attached to older tools instead of newer labour-saving products. The same
work showed the requirement for a more inclusive kitchen design strategy that would
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make life easier for the elderly [5]. The benefits of modern kitchen gadgets that would
allow them to live independently for longer, and the lack of space for appliances, were
also highlighted in the study. Nevertheless, these studies’ findings cannot be generalised
to other ethnic and cultural groups. Further studies are required to analyse other home
areas, such as bathrooms, dining rooms, and bedrooms, which may enable the aged to live
independently. In a combined qualitative study of senior housing, Cohen and Allweil [49]
employed home space design to analyse the importance of social ideals such as autonomy,
affordability, equality, inclusion, and community values. The authors observed everyday
behaviours and innovative methods for sharing living space with elders and caregivers.
They proposed that the ethics of everyday living are affected by a typical apartment design.

Another study showed the need to involve the elderly in the design process [44]. The
work reviewed several projects and considered the association between the elderly and
the house and how it affects the architecture that results. The paper concluded that in
elderly home design, the concept of “home” must be synchronised with the changing
expectations and requirements of the ageing population. Therefore, architects must be
advocates, activators, empathisers, enablers, visualisers, and problem-solvers to achieve
the aim.

The physical, psychological, and social characteristics of the elderly must be consid-
ered when customising a house’s design, as recommended in several papers. A Korean
study proposed an assistance programme for customised elderly housing design due to the
rapid increase in the elderly population and the increased demand for better residential
environments motivated by economic and income growth [47] The authors suggested that
users must have some architectural knowledge to express their needs clearly. Communi-
cation problems result from insufficient architectural knowledge. Their findings suggest
that to gain this knowledge, the elderly need to have a learning model that considers
their physical, psychological, and social characteristics. In their collaborative research
on psychology and ergonomics, Shu and Liu [26] explored the utilisation of living space
to create interior settings that, by addressing functionality, impact psychological and be-
havioural changes in the elderly. The authors discussed the issue of falls in the elderly
and reviewed the literature on the epidemiology of falls in China. Their findings show
that they were influenced by factors such as uneven surfaces, cluttered surroundings, poor
lighting, and medications that induced dizzy spells. The authors also mentioned the use of
intelligent control technology to assist the elderly and prevent falls. They recommended
a fall detection system based on deep neural networks and kernel principal component
analysis to address pressing issues, including the elderly’s propensity for injury and fall risk
indoors. Two other studies measured home hazards using HOME FAST tools to evaluate
the feasibility of their application in Malaysian and Thai homes [18,35]. A high frequency of
fall hazards was detected in the living room, bathroom, stairs, bedroom, and kitchen. Falls
were shown to be a leading cause of elderly immobility and mortality. The HOME FAST
tools were shown to be feasible for use by people of various backgrounds. Nevertheless,
the HOME FAST scoring process could be improved to prevent cultural misunderstandings
in interpreting the questions [18].

Leung et al. [17] examined the association between older people’s quality of life and
public housing’s indoor facilities management. They used a quantitative approach in the
form of a questionnaire developed and administered among aged residents of multiple
public housing locations. The questionnaire investigated the effects of the management
of indoor facilities on the senior residents’ quality of life in public housing using statis-
tical analysis methods, namely, multiple regression modelling and reliability analysis.
The study identified and classified 12 indoor facilities” management factors into three
primary components:

1.  Space management (space planning and distance);

2. Building services (electricity, bathroom, lighting, indoor air, and noise);

3. Supporting facilities (windows and doors, decoration, non-slip floors, safety and
security, and accessibility).
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Choi et al. [57] used a survey to analyse the house colours of senior citizens in Korea
and found that a warm colour series was preferred over a cold colour series. There was
also a high preference for colours that had clear tones. The elderly also preferred high-
saturation colours with bright and vibrant tones over low-saturation colours. In a similar
study, Jung et al. [67] examined the association between residents” bedroom space colour
preferences and symptoms of depression using psychological and physiological responses.
The aim was to understand the differences in responses to the experimental interior colours
of residents’ rooms. The Seniors” Happiness Centre’s bedroom colours were chosen for
the elderly aged 65 and older in the United Arab Emirates (UAE), taking into account
their psychological and physiological responses. In order to recreate the experience of 3D
space, the authors employed colour images to examine the physiological and psychological
reactions of 86 older participants to the suggested colour preferences for the resident’s
bedroom. The results were compared and analysed using the Electroencephalogram (EEG)
and Geriatric Depression Scale (GDS) measurement to assess the relationship between
colour preference and depression. The study’s results show that the elderly in the UAE
preferred warm colours over cold colours, and every room had to adopt a distinct colour
scheme, as the elderly have different visual characteristics. The results can be used as a basis
for developing alternative colour schemes for residents’ bedroom interiors. The differing
findings of studies indicate that cultural background and cognitive responses significantly
affect colour selection, and a single colour is better [68]. More studies are needed to propose
variable colour schemes suited to the elderly’s characteristics by studying their responses
to more diverse colours.

The work by Aherentzen and Tural [36] examined the building and interior-scale
factors of homes and residential projects and their role in promoting or inhibiting the
sedentary habits and active lifestyles of the elderly. The six characteristics were focused
on: (1) barriers, supports, and features that “fit”, (2) spatial organisation and layout,
(3) environmental cues, (4) ambient qualities, (5) assistive technologies, and (6) gardens and
outdoor spaces. The majority of features were judged to be accessibility-focused. The design
of the pathways and corridors, and environmental cues that communicate a space’s useful
purpose, all support active living. Aged residents” ability to live independently was assisted
by ambient characteristics such as good lighting, sounds, and scents. Their study offered a
methodical evaluation and description of the present body of knowledge, but all this must
be evaluated while taking the research constraints into account. Due to the limited quantity
of qualifying research, analyses are not further separated by residence type. Additionally,
no cross-country comparison has been made, since most studies did not specify how closely
their sample matched the population of a particular nation (external validity).

In a Scotland-based study, Fyfe and Hutchison [56] investigated the elderly’s housing
needs and the demand and supply level of age-related housing. They also evaluated
interest in various retirement housing alternatives and tenure possibilities. The demand
side needs were determined through an online poll of seniors in Scotland. The Elderly
Accommodation Counsel provided secondary data on the present supply, and market
reports were used to compile secondary data on the anticipated supply. The results con-
firmed the findings of previous studies that seniors focused on the local area, shop access,
neighbourly relations, and interior design when looking for retirement accommodation.
The “home design” theme allows for inferring design factors that influence both physical
and psychological aspects, but a physical factor can only influence a psychological factor.
Thus, improvements in design and physical factors will improve psychological factors and
the elderly’s independence of living.

8. Theme 3: Home Environment

The home environment theme refers to open space in the design of elderly homes,
social interactions, the thermal environment, and indoor and outdoor conditions such as
the use of technology.
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With a better knowledge of ageing behaviour and preferences, housing developments
can be made more age-friendly, including the local home environment [25]. The importance
of open spaces in a home environment was also stressed. Open areas inside housing projects
in Hong Kong expand claustrophobic living quarters, making them essential elements
in healthy ageing-in-place for senior citizens. According to senior users of open space,
Peng and Maing [25] found four crucial elements for open space: (1) The mean radiant
temperature, (2) the air temperature, (3) the presence of greenery, and (4) outdoor seating.
Although the openness of the open space does not directly affect the outcomes, it does
have an indirect effect, since openness is mirrored in all of the other elements, with the
exception of outdoor seating. Four recommendations are made to enhance age-friendly
design, utilising the results of the important factors: The immediate surroundings must
be well-shaded and cool. There must be abundant peripheral greenery inside the housing
complex, and there must be adaptive seating that responds to the thermal environment.

The papers based on home environment design included in this thematic review paper
focus on technology’s importance (Figure 7). For example, Zhang et al. [24] proposed
a residential environment technology prototype that combined Internet of Things (IoT)
technology and architectural elements to make it possible for senior residents of hous-
ing projects to live independently while assisting them in coping with physical ageing.
Nevertheless, this study has not been applied in a real-world environment for the elderly.
Shon et al. [33] built an evaluation framework by analysing smart environment compo-
nents, using contextual analysis and factor extraction, to create enjoyable experiences in
intelligent surroundings that enable the elderly to live independently and improve their
general well-being. By examining articles in the architectural field, they discovered that
investigations into smart houses often concentrate on utilitarian aspects, such as usability,
physical experience monitoring, and energy efficiency modelling. Psychological wellness
was frequently neglected.
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Figure 7. Home environment theme.

9. Discussion
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Future research prospects in interior design for the elderly are manifold. Designs are
channelled into creating the best surroundings for healing and habitation using both old and
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more contemporary evidence. Designers are particularly able to use design techniques that
meet the requirements and special situations of the elderly because they have a thorough
understanding of space, human perceptions and experiences of that place, and its qualities.
Innovative interior design strategies improve older citizens’ quality of life and foster their
independence. By taking an integrated approach to human physical, psychological, and
social health concerning home interior design and built environments, these objectives may
be accomplished. Designers must collaborate with ageing adults and medical specialists.
They may contribute significantly to the medical, social, and environmental teams caring
for older adults by using their knowledge and skills [69,70].

According to Ramsamy-Iranah et al. [5], “designers have not taken on board issues of
inclusive design that would be beneficial to all age groups”. Participation in daily activities
is made possible through inclusive design on an equitable, secure, and autonomous basis.
Approaches to inclusive design provide fresh perspectives on how humans engage with
the built environment. Opportunities to exercise creativity and problem-solving abilities
can be expanded. As the population ages, inclusive design is an essential need, and
no longer a choice. The design of buildings and spaces should reflect inclusive design
principles established by the Commission for Architecture and the Built Environment in
the UK. The principles demand inclusive, responsive, flexible, convenient, accommodating,
welcoming, and realistic design [71]. Ageing populations are particularly evident in
developed European countries and the United States (US). As a consequence, concerns
about retirement for seniors are given increased attention. Developed nations have taken
the lead in exploring information technology to supplement conventional senior care
by leveraging their economic sturdiness and scientific and technical edge. The idea of
“intelligent care for ageing” or “intelligent old-age care” has been proposed in the US, the
UK, and Japan. In industrialised nations, the operational qualities of smart elder care are
heavily focused on the market, and heavily commercialised [72]. Nevertheless, the cultures
of the UK, US, and Japan are disposed to an elderly population who prefer to live in elderly
nursing homes or care homes, rather than in their own homes. Although nursing homes
are the default living option as people age, it is recommended that new ways be found to
improve houses so people can more easily “age in place”.

The United Nations [73] reported that almost all countries globally are seeing their
aged population increase in number and proportion. The group of people aged 65 and over
is growing faster than all other age groups. Providing suitable housing for this population
segment will be a great challenge to many countries in the coming years [55]. This thematic
review has focused on reviewing previous studies to discover what they have carried out
regarding home interior design for the elderly. Nevertheless, with the increasing number
of elderly people, many of the issues and possible solutions provided in this paper will
likely be relevant to many developed countries. Guidelines for elderly home interior
design will be needed to direct healthier policies, practical decisions, architecture design,
and the decisions of policymakers. Thus, this research area is fertile and requires further
investigation. Additionally, cultural variations may have an impact on a variety of user
groups. As a result, the problem of social engagement must be taken into account when
designing research to be reproduced in other nations. Notably, no review paper based
on these databases exists to apply inclusive design in interior design elements in elderly
houses. Thus, there is a need for an inclusive design approach to meet the needs of people
of all ages, and to help them remain independent in their homes. It is not enough to simply
focus on examining some elements. For example, of the previous studies reviewed, some
focus solely on architectural features, others focus only on energy efficiency, and others
concentrate on environmental design.

In order to conclude the discussion above, this thematic review proposes new studies
to continuously develop the interior design for the elderly in the fields of architecture
and design. These suggestions emerge from examining and reviewing published studies
and defining these studies based on the conceptual framework exhibited in Figure 8. In
order to facilitate the implementation of interior design for senior homes and to assure the
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discovery of new research possibilities, Figure 8 presents 51 research directions, in addition
to strategic policies and approaches for integrating and linking inclusive design principles
in home interior design for the elderly. In view of the present scenario of research and
the planned structure, the suggested conceptual framework of this paper will enhance
independent living by linking inclusive design principles to each design element elicited
from different studies under each theme (energy efficiency, architectural features, and home
environment), which can be clustered as follows:

1. Architectural features—sub-theme; interior design factors —For basic architectural
knowledge of the elderly users, a new practice of elderly house design needs to be
developed considering physical aspects (vision, audibility, and stability), psychologi-
cal aspects (fear of falling, security, safety), and design aspects (accessibility, barriers,
flooring, colour, lighting, spaces, and layout, privacy) in interior design for elderly
people’s houses;

2. Home environment—sub-theme; society and social sustainability—More studies
focused on providing a policy that encourages assistive technologies, IoT, gardens
and outdoor spaces, local areas, access to shops, social relations with neighbours,
environmental cues, and well-being in elderly people’s houses;

3.  Energy efficiency—sub-theme; energy consumption—Focusing on simulating en-
ergy efficiency (heating, cooling, lighting, detailed elements, technology for heat
conservation, solar heat utilisation, and detailed plans of the heating system).
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Figure 8. A proposed conceptual framework of integrated, inclusive design principles in interior
design for elderly houses, as stated by Mnea and Zairul (2023), [71]. Inclusive, everyone can use safely,
easily and with dignity; Responsive, taking account of what people say they need and want; Flexible,
different people can use spaces, layout in different ways; Accommodating, for all people, regardless
of their age, gender, mobility, ethnicity or circumstances; Convenient, everyone can use without too
much effort or separation; Welcoming, no disabling barriers that might exclude some people; Realistic,
offering more than one solution to help balance everyone’s needs and recognizing that one solution
may not work for all.
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10. Conclusions

A double-pronged approach was employed in this paper using the 51 reviewed
articles. Initially, a quantitative method was used to highlight data extracted numerically
from ATLAS.ti 8. Although the subject has garnered increasing attention, the literature
contains no paper that applies inclusivity in interior design. A lack of awareness among
policymakers and architects has contributed to the slow progress. There are many possible
avenues of research concerning the interior design of elderly housing. Both existing
and new evidence can be incorporated into designs to provide environments for optimal
healing and living. Designers who appreciate how space functions, along with human
perceptions and experiences of that space and its characteristics, are well-placed to design
and apply strategies to meet the elderly’s needs and particular conditions [6]. Architects
and interior designers are also expected to be able to design for habilitative needs and
take part in ensuring houses are properly designed to cope with the needs of an aged
population [66-68]. Architects, housing providers, builders, and policymakers need the
best information on which to construct plans, buildings, and policies.

This article’s key contribution is examining the available literature on practices of
elderly housing interior design. In practical terms, by highlighting the connections between
the various disparate themes, its main contribution is to encourage the improvement or
introduction of new practices for interior design that can be applied to elderly housing. The
review highlights current worldwide interior design practices in elderly homes, leading
to suggestions for necessary adaptations to existing homes that will enable the elderly to
live independently for longer in their own homes. Exploring novel design models and
features related to inclusive design in elderly homes has become a necessity. Building codes
or policies related to housing for the elderly need to be established and applied to reduce
any negative impact on the health and well-being of the aged. Building quality must also
be improved by designing and implementing features to meet the future needs of people
in all stages of life, in addition to allowing its residents to remain self-sufficient for the
foreseeable future in their own houses. A successful inclusive interior design of elderly
housing can be achieved by clarifying how the elderly are involved in the design process.
Thus, the elements of interior design in elderly houses that have been discussed under
the themes in this paper should be linked and integrated into a model of inclusive design
principles, so as to ensure that the houses of the elderly and new houses for citizens will be
durable and will serve all age groups.
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