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ABSTRACT

Background: Fall hazards in bathroom spaces constitute one of the most critical issues in the daily lives of older adults. Bathroom
falls are somewhat different and constrained in nature than those in other parts of a home environment.

Objectives: This study aimed to adopt a user-centred approach to explore older adults' general bathroom needs, with a specific
focus on showers and bathtubs as the designated activity area.

Methods: The authors employed an extended importance—performance analysis (IPA) with a mixed-method research design.
Three hundred and eleven older adults participated in a face-to-face IPA questionnaire for the quantitative phase of the study.
The authors gathered the qualitative data through open-ended questions from 59 older adults.

Results: The authors found positive correlation between older adults’ attitudes towards an older-friendly bathroom and the po-
tential for their bathrooms to be fall-free. The IPA calculations identify three key items with higher ratings in both importance
and performance: The presence of appropriate artificial lighting, efficient mechanical ventilation and an accessible inside towel
rail. Thematic analysis yields four themes: comfort, ease of access, error-proof design and emergency management.
Conclusions: The IPA calculations and thematic analysis confirm that older adults' rankings of importance and performance
and their corresponding priority levels within the overarching themes indicate the need for these aspects to perform well and
justify ongoing investments. The study concludes that addressing fall prevention requires not only designing specific solutions
but also utilising appropriate technology in bathing and toileting activities.

Implications for Practice: Practitioners in geriatric and gerontological nursing, design, architecture and health care can use
the importance and performance priority levels of older adults to guide the development and implementation of fall-free bath-
room design. Policymakers can leverage the insights from this research to inform guidelines and regulations related to building
codes, accessibility standards and healthcare policies.

1 | Introduction over in Tiirkiye was 6,651,503 people in 2016, it increased by

24.0% in the last Syears and reached 8,245,124 people in 2021
There is a rapid increase in the percentage of the ageing pop- (Turkish Statistical Institute—Turkstat 2021a). Among the age-
ulation worldwide. Although the population aged 65 and ing population, falls are the most frequent cause of fatal and
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Summary
What Does This Research Add to Existing
Knowledge in Gerontology?

« This study extends beyond current knowledge in ger-
ontology by utilising the importance-performance
analysis method to quantify the priority rankings as-
sociated with creating a fall-free bathroom.

The quantitative and qualitative findings indicate that
the challenges for a fall-free bathroom are associated
with a lack of facilities and unmet environmental
qualities.

This study's key contribution is that the bathroom
checklists' suitability for an older-friendly design could
reflect conflicts with users’ perceived importance and
performance levels. Thus, ageing studies should focus
on the multi-disciplinary nature of bathroom design.

What Are the Implications of This New Knowledge
for Nursing Care for and With Older Adults?

« The study clarifies the relationship between the most
significant and the most satisfied items that should be
aligned with older adults’ physiological and cognitive
competencies.

Although the results are specific to Tiirkiye, the study
contributes to the broader literature on nursing, de-
sign, ergonomics and ageing studies by providing
insights into what constitutes a fall-free bathroom
environment and bathing activity from the perspec-
tive of users' prioritised levels of importance and
performance.

Comfort, ease of access, error-proof design and emer-
gency management are the four themes of the study
for a fall-free bathroom, highlighting the significance
of the lived experience in minimising the risk of
bathroom-related fall problems.

How Could the Findings Be Used to Influence
Practice, Education, Research, and Policy?

» Practitioners in geriatric and gerontological nursing,
design, architecture and health care can use the re-
search findings to guide the development and imple-
mentation of fall-free bathroom design.

Policymakers can leverage the insights from this re-
search to inform guidelines and regulations related to
building codes, accessibility standards and healthcare
policies.

By highlighting the importance of sustainable in-
clusion and technology usage in fall-free bathroom
design, educational curricula can be updated to em-
phasise these aspects, ensuring that future practi-
tioners are equipped with the knowledge and skills to
address older adults’ needs effectively.

nonfatal unintentional injuries (Kenny, Romero-Ortuno, and
Kumar 2017). ‘Annually, around 424,000 deaths occur due to
falls, 80% of which happen in medium and low-income coun-
tries’ (Kimiafar et al. 2021, 116). About one-third of the older
Turkish adults living at home fall at least once a year (Turkish
Statistical Institute—Turkstat 2021a).

A widely adopted definition of a fall is derived from the most re-
cent fall prevention guidelines by the American Geriatrics Society
(AGS) and British Geriatrics Society (BGS). According to this
definition, a fall is an unforeseen event resulting in the faller com-
ing to rest on the ground, floor or lower level without any known
loss of consciousness (Hauer et al. 2006). Falls can result in in-
jury, hospitalisation, mortality, limited mobility and instil fear
of falling (FOF) (Lee et al. 2006). Apart from physical injuries
such as bone fractures and traumatic brain injuries, psychological
effects such as the fear linked to falls could be equally harmful
to individuals in the long run (Scheffer et al. 2008). FOF is con-
sidered a component of the postfall syndrome and has garnered
significant attention in recent research (Kenny, Romero-Ortuno,
and Kumar 2017). Approximately one-third of older individuals
develop FOF following a fall and those afflicted with FOF expe-
rience poorer prognosis. FOF results in decreased engagement
in activities of daily living, diminished self-efficacy and self-
confidence, avoidance of physical activity, reduced quality of life
and heightened risk of institutionalisation (Schoene et al. 2019).

Falls represent a significant concern for older adults' abil-
ity to age in place (Banks, Halstead, and LeRoux 2020).
According to the European Commission Directorate-General
for Employment, Social Affairs and Inclusion (2021), homes
are the main setting where older adults want to age in place
(Engelen, Rahmann, and de Jong 2022). Bathrooms are fun-
damental elements of daily home life that could make the
lives of older adults possible or impossible (Moakley and
Braybrooke 1987). Moreover, bathing is more challenging than
any other basic task of everyday living (Fong and Feng 2018).
Falls that occur in the bathroom are somewhat different and
constrained in nature than falls that occur in other parts of a
home environment.

Fall hazards in bathroom spaces constitute one of the most crit-
ical issues in the daily lives of older adults. Bathroom falls are
more likely to occur during posture transitions between sitting
and standing positions while bending the body forwards and
slipping on wet surfaces. The curb of the shower or bathtub
area and objects lying on the floor of a cluttered bathroom may
also result in falls caused by tripping over. Space constraints in-
side the bathroom and transition structures between different
bathroom parts (such as washbasin boundaries) are additional
factors that may trigger falls (McCullagh 2006). For flooring
surfaces, it is advisable to reduce contrast since patterns or
features with high contrast can be interpreted as changes in
elevation, thereby raising the risk of tripping and falls as well
as inducing anxiety in older adults, particularly those with de-
mentia (Engelen, Rahmann, and de Jong 2022). The need for
privacy, the rigid structural requirements of bathroom materi-
als and a low level of social acceptance for safe but unnatural
designs further exacerbate the need for bathroom safety (Boge,
Callewaert, and Petersen 2019; Gleisner, Rose, and Trask 2022).
Previous studies explored possible bathroom retrofitting strate-
gies to eliminate or reduce the risk of falling (Carter et al. 1997;
Kivimaki et al. 2020; Lansley et al. 2004; Mauritzson et al. 2023;
Sanford and Megrew 1995; Stevens, Holman, and Bennett 2001;
Sveistrup et al. 2006; Tinetti et al. 1994). The toilet, bathtub,
lighting and flooring are the most influential components affect-
ing the risk of falling (Sveistrup et al. 2006). Afifi, Al-Hussein,
and Bouferguene (2015) identified the best bathroom practices
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for older adults to link gerontological and architectural data.
Da Silva et al. (2022) identified gaps between the recommended
standards and what Brazilian older adults perceive to be import-
ant. Assistive technologies for fall detection and fall impact de-
duction, such as radar signal processing and the use of wearable
sensor technology, including motion and biomedical sensors, are
developed as fall intervention strategies (Amin et al. 2016; Olmez
et al. 2024). Many studies investigate the accessibility standards
for the most commonly used bathroom assistive devices, such as
grab bars, shower seats, toilet risers, walking aids and transfer
aids (Gleisner, Rose, and Trask 2022; Ustiin 2010). There exist
studies focusing on the gap between user requirements and bath-
room design (Mullick 2001; Qun and Nana 2009). Lu, Luo, and
Hu (2022) explored older adults’ nighttime trips to the bathroom
under different lighting conditions. They highlight that older
adults could benefit from visual cues in the dark for safe move-
ment. Reviewing the bathroom literature shows that contem-
porary bathrooms still require solutions that can improve these
spaces for healthy ageing and support individual health, safety,
comfort and performance (Karltun et al. 2017).

In short, there is an unmet need for fall-free, safe, comfortable and
universal bathrooms. Although there is an increasing amount of
research on geriatric bathrooms, fall detection systems, shower
technologies and assistive devices, it should be noted that there are
significant differences among shower design guidelines, bathroom
standards and real-world experiences of older adults whose satis-
faction and importance needs and interests are diversified. ‘There
may be a difference between the quality as set out in guidance
documents and interpreted by designers and constructors and the
user's perception of quality of the built space based on direct ex-
perience of using the facility’ (Da Silva et al. 2022, 1). Developing
user-centred research tools that help understand older adults’
bathroom interaction patterns is an increasingly urgent challenge.
‘The interaction one has with their home environment is critical in
shaping their health behaviors” (Barton et al. 2023, 2). Therefore,
there is an inevitable need to focus on older adults’ bathroom pri-
ority perspective, to gain in-depth data on areas of immediate at-
tention and to create older-friendly and fall-free bathrooms that
match well with the needs of older adults. This study aimed to
adopt a user-centred approach to explore the needs of older adults
regarding bathrooms in general, with a specific focus on showers
and bathtubs as the designated activity area. This aim involves
ensuring that bathrooms meet the importance requirements to
prevent falls among older adults while also maximising their over-
all bathroom performance, which is vital to healthy ageing. The
objectives of the study are as follows: (1) to analyse correlations
between the older adults' attitude towards an older-friendly bath-
room and their self-rated overall bathroom activities performance,
(2) to identify importance—performance priority levels of a fall-free
bathroom and (3) to extract the overarching themes of the corre-
sponding priority levels.

2 | Methods
2.1 | Participants and the Setting
A total of 311 older adults voluntarily enrolled in the study. The

participants belonged to middle-income levels and resided in
the predominant type of dwelling in Tiirkiye: apartment-type

buildings. Considering that lower socioeconomic status is linked
to an increased risk of falling (Kim, Choi, and Xiong 2020), this
study opted for participants from the middle-income bracket.
We made this choice to mitigate biases stemming from income
disparities, given that most Turkish older adults belong to this
income level, according to the poverty report of the Turkish
Statistical Institute—Turkstat (2021a). The authors employed
a convenience sampling method to recruit participants from
the largest district of Ankara and chose the participants among
mentally healthy older residents aged 65 and over who had ex-
perienced a fall at home within the last 2years based on their
records in their Family Health Centers of this district. Bilkent
University Institutional Ethical Review Committee approved
the study (the approval number: 2022_06_29_01). Before the en-
rolment, we informed the participants about the purpose of the
study and clearly defined confidentiality and withdrawal at any
time. Then, the participants signed an informed consent form.

2.2 | Data Collection

The study followed a mixed-method research design approach.
For the quantitative process, we selected to use a face-to-face
bathroom self-assessment questionnaire for data collection. The
questionnaire was composed of questions in three categories: (1)
demographic questions (age, gender, cohabitation status and depen-
dence on daily living activities), (2) self-rated performance of their
daily bathroom activities on the basis of the items of Barthel Index
(Mahoney and Barthel 1965) and (3) importance-performance
analysis (IPA) questions. The IPA questions adapted their items
from the attributes of the following five standards on bathroom
design: Accessibility to Buildings, Furniture, Space, and Urban
Equipment 2015 (Brazil), Americans with Disabilities Act 2010
(USA), Design of an Accessible and Inclusive Built Environment
2018 (England), National Building Code of Canada 2015 (Canada)
and Code on Barrier-Free Accessibility in Buildings 2019
(Singapore). The reason why we chose these standards is that they
provide the most commonly referred guidelines in the design liter-
ature to create accessible and sustainable built environments for
all people (Clarkson and Coleman 2015; Da Silva et al. 2022; Dong
and Clarkson 2005; Hassanain et al. 2019; Mace 1998; Mullick,
Preiser, and Ostroff 2001). Moreover, Tiirkiye does not have na-
tional guidance on bathroom design. There is only one standard,
TS 9111 Turkish Standard (2011), which includes general guide-
lines for the accessibility requirements in buildings for people with
disabilities and mobility constraints. Da Silva et al. (2022) listed
the bathroom attributes concerning these five standards in their
recent study of perceived attributes and dimensions of accessibility
in adapted bathrooms. These standards group the bathroom attri-
butes under the following five dimensions: Environment, washba-
sin, sanitary basin, door and shower area.

While adapting the IPA questions of the bathroom self-
assessment questionnaire, we conducted a three-step process.
In the first step, we initially took all the environment dimen-
sions’ attributes (eight items) and all the shower area dimen-
sions' attributes (10 items) from the above-listed standards (Da
Silva et al. 2022). We eliminated the attributes of the washba-
sin, sanitary basin and door dimensions because we chose the
shower/bathtub as the most critical bathroom environment for
falls for the framework of the study because of the complexity
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of the tasks that take place in that area. In the second step, to
ensure the ergonomic basis of each item and the content validity
of the questionnaire regarding standardisation in the Turkish
context, 10 Turkish design practitioners assessed these 18 items
based on the Turkish standards TS 9111 (2011) and Turkish ac-
cessibility guide developed by Ministry of Family, Labor and
Social Services of the Republic of Tiirkiye. The experts are five
architects and five interior architects: (1) having universal de-
sign knowledge, (2) with at least 15years of practice experience
in different scale design projects and (3) always using and refer-
ring to TS9111 standards and the recent Turkish accessibility
guide (2020).

Regarding the empirical analysis of the reliability of the IPA
questions, each architect and interior architect anonymously
and individually assessed the suitability of each item according
to Turkish standards and the Ministry's accessibility guidance
and proposed additional items for the environment and shower
area dimensions. In the third step, each architect and interior ar-
chitect anonymously and individually evaluated the added items
by scoring them according to the seven principles of Universal
Design (Story 1998), which are guiding principles for designing
and evaluating services, products and buildings for all people
regardless of age, size and ability. This evaluation suggested a
numerical value calculated on the presence of each universal
design principle for each recommended item (none=0; avail-
able=1). Thus, each item regarding each universal design prin-
ciple has a minimum score of 0 and a maximum score of 7. We
eliminated items scoring 3 or less (not corresponding to more
than half of the principles). At the end of the assessment, only
two additional items scored above 3.

Following this step, the IPA questions resulted in 20 items
(Table 1). Before initiating data collection, we conducted a
pilot study. Moreover, the authors measured the internal con-
sistency of each dimension with Cronbach's alpha (x) and
illustrated this in Table 3. We further organised the IPA ques-
tions into two sets. The first set included 20 items, 8 for the
bathroom and 12 for the shower/bathtub area. In the first set,
we asked the participants to rate their importance level for
each item on a 5-point Likert scale, from 1 (least important)
to 5 (most important), to identify the importance rankings of
bathroom and shower/bathtub area items for fall-free design
in general. The second set included the same 20 items, which
asked the participants to rate their performance level in their
bathrooms for each item in terms of being fall-free. We used
the same 5-point scale for the second set, from 1 (very dissat-
isfied) to 5 (very satisfied).

For the qualitative process, the authors extended the IPA ap-
proach by incorporating the three following open-ended ques-
tions: (Q1) What is your most desired bathroom item to prevent
falls in your current bathroom? (Q2) What challenges exist in
your current bathroom, causing you to feel unsafe and inse-
cure regarding falls? (Q3) What are your suggestions about
the fall prevention and/or detection technologies used in bath-
room environments and showers/bathtubs? We conducted the
qualitative part with 59 of the 311 survey participants. This
part was crucial in deeply analysing the priority levels on the
basis of the participants’ comments, suggestions and more de-
tailed descriptions of rankings. Twenty-six participants gave

TABLE 1 List of the two set IPA questions.
Item no Item set Attribute
Bathroom environment
Item 1 IMP1/PRF1 The presence of appropriate
artificial lighting
Item 2 IMP2/PRF2 The presence of efficient
mechanical ventilation
Item 3 IMP3/PRF3 The presence of an easily
openable window
Item 4 IMP4/PRF4 The presence of slip-
resistant floor material
Item 5 IMP5/PRF5 The presence of an
accessible emergency
alarm system
Item 6 IMP6/PRF6 The presence of
appropriate size and space
of the environment
Item 7 IMP7/PRF7 The presence of
appropriate size and space
of the bathing area
Item 8 IMP8/PRFS8 The presence of user-
friendly electrical
sockets and switches
Shower/Bathtub
Item 9 IMP9/PRF9 The presence of user-
friendly multiple shower
heads positioned at
adjustable heights
Item 10 IMP10/PRF10 The presence of an
accessible storage niche
inside the shower/bathtub
Item 11 IMP11/PRF11 The presence of an
accessible inside towel rail
Item 12 IMP12/PRF12 The presence of accessible
wall-mounted grab bars
Item 13 IMP13/PRF13 The presence of a safe
built-in shower seat
Item 14 IMP14/PRF14 The presence of a
proper type and model
shower/bathtub cabin
Item 15 IMP15/PRF15 The presence of a curbless
or low curb threshold access
Item 16 IMP16/PRF16 The presence of an ideal
water temperature
Item 17 IMP17/PRF17 The presence of a safe
shower/bathtub curtain
Item 18 IMP18/PRF18 The presence of a low-effort

sliding shower/bathtub door

(Continues)
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TABLE1 | (Continued)

Item no Item set Attribute
Item 19 IMP19/PRF19 The presence of a smart
fall prevention mat inside
the shower/bathtub
Item 20 IMP20/PRF20 The presence of smart

shower/bathtub slippers
for fall prevention

permission for their bathrooms to be photographed, further
to link the gerontological data with the visual architectural
information.

We collected the quantitative and qualitative data in the partic-
ipants’ living environments. Engineering and design graduate
students who had qualitative and quantitative data collection
knowledge read the questions to the participants and noted their
responses.

2.3 | Data Analysis

The study conducted statistical analyses and IPA calculations.
The authors performed statistical analyses using JASP 0.17.1,
an open-source, flexible and reliable statistics programme
supported by the University of Amsterdam (JASP 2022). We
employed descriptive statistics to present the participants’
demographics as mean values and standard deviations (SDs),
using frequencies and percentages to illustrate the propor-
tions of dependence in each daily living activity. We conducted
Pearson's correlation tests to analyse the significant relation-
ships between the self-rated performance of the daily bath-
room activities and their attitude towards an older-friendly
bathroom. The study also conducted correlation analyses to
investigate relationships between participants’ bathroom po-
tential of being fall-free and the highest rated IPA items for
a fall-free bathroom. The authors performed the independent
samples t-test to identify significantly different rated IPA
items between older adults' genders and conducted one-way
ANOVA to compare the mean difference scores among the
participants' age groups. We set the significance level for the
statistical analyses to p <0.05.

The authors performed IPA calculations by constructing a two-
dimensional priority graph of importance and performance
ratings. Martilla and James introduced IPA in 1977, and it is
used today as a methodological tool in many studies to iden-
tify a set of user priorities to meet changing and conflicting
needs and demands (Martilla and James 1977; Afacan 20109;
Chen, Murphy, and Knecht 2016; DeSouza and Chard 2022;
Insch 2010; Skok, Kophamel, and Richardson 2001; Taoz and
Afacan 2020). Figure 1 illustrates the IPA graph and its four
quadrants. First, we calculated the cut-off points among the
quadrants on the basis of the overall mean values of impor-
tance and performance items. Each quadrant (Q) refers to
the following key qualities: Q1: keep up the good work; Q2:
concentrate here; Q3: low priority; and Q4: potential overkill.
Then, we depicted the importance items on the x-axis and
displayed the performance items on the y-axis on the basis of

their mean values. There were no ceiling and floor effects (no
items with mean values >4.5; no items with mean values <1.5);
therefore, we did not eliminate any of the items from the IPA
calculations.

We analysed the qualitative data by using thematic analysis.
Thematic analysis is an analytical technique that comprises
the following six phases: Familiarising with the data, generat-
ing the codes, searching for themes, reviewing the themes by
referring to a specific pattern, defining the theme names and
conducting the final analysis of the extracted themes (Braun
and Clarke 2006). This study followed the six phases outlined
in Braun and Clarke's (2006) qualitative data analysis study. The
first author completed the first four phases by (1) re-reading the
responses for each question and noting down initial ideas, (2)
systematically generating codes for the ideas, (3) searching for
the themes to group the codes under the themes and (4) review-
ing and refining the themes. The study defined the code as a
short phrase that ‘symbolically assigns a summative, salient,
essence-capturing, and/or evocative attribute for a portion of
language-based or visual data’ (Saldana 2016, 4). The second
author completed the last two phases by (5) further reviewing
the coded data under the themes and naming themes and (6)
conducting the final analysis of the theme extraction.

3 | Results
3.1 | Demographic Characteristics

The authors collected 311 responses. However, due to missing
answers to questions and inconsistent replies, the findings re-
sulted in a sample of 295 older adults (125 female and 170 male)
aged 65-97 (mean=75.292; SD=6.483). On the basis of the
United Nations' (2019) criteria, the study classified the partic-
ipants under the following ageing categories: Young-old (age
65-74), old (age 75-84) and old-old (age 85 and over). There were
only 21 participants under the old-old category. The rest of the
participants were equally distributed under the young-old and
old categories. Most participants were married (70.847%) and
living with a spouse (62.373%). Only 11 participants were living
with a caregiver. Most of the participants obtained a university
degree. According to the dependence proportions of the partici-
pants, more than half of the participants were independent in all
their daily activities. The lowest independence percentage was
found in the cooking activity (51.864%). This may be attributed
to the tradition of older Turkish men not cooking and instead
relying on women to prepare meals for them. In contrast, the
eating-drinking activity was the most independent activity
performed without assistance by 200 participants. Table 2 pres-
ents the descriptive statistics of the participants’ demographic
characteristics.

3.2 | Relationship Between Self-Rated
Performance and Attitude Towards an
Older-Friendly Bathroom

The study found a trending significant positive correlation be-
tween the participants’ attitude towards an older-friendly bath-
room and theirself-rated overall bathroom activities performance
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FIGURE1 | IPA graph and its four quadrants.

(Pearson's r=0.112; 95% CI [—0.002, 0.223]; p=0.055). The cor-
relation between attitude and self-rated performance was weak,
which could provide insights into how these two variables are
related and might help make predictions or informed decisions
about older-friendly bathrooms. There was also a weak positive
correlation between participants' attitude towards an older-
friendly bathroom and their bathroom's potential of being fall-
free (Pearson's r=0.124; 95% CI [0.235, 0.010]; p=0.034). To
compare the importance of an older-friendly bathroom based
on gender, the authors conducted an independent samples ¢-test.
The findings revealed no statistically significant difference be-
tween female and male respondents (t=—0.210; p=0.834).

To compare differences in the participants’ importance level of
an older-friendly bathroom among the three categories of age,
the study conducted a one-way ANOVA between groups. The
findings showed significant differences among aged groups
(F=5.039; p<0.001). Furthermore, the authors performed the
Tukey Honest Significant Difference (HSD) test for post hoc
analysis to identify where exactly the difference lay. The Tukey
(HSD) analysis showed that the old-old group differed signifi-
cantly from the young-old (MD=0.741; SE=0.160; t=4.627;
p<0.001) and old groups (MD=0.609; SE=0.161; t=3.795;
p<0.001). However, there was no statistically significant dif-
ference between the young-old group and the old group re-
garding their importance level of an older-friendly bathroom
(MD=0.131; SE=0.090; t=1.458; p=0.313). The study con-
ducted a one-way ANOVA between the three groups to compare
differences in the participants’ importance level of an older-
friendly bathroom among their education levels and functional
abilities. The findings revealed no statistically significant dif-
ferences among their education levels (F=0.291; p=0.623) and
functional abilities (F=0.339; p =0.748).

The study analysed the statistical correlations between the par-
ticipants’ bathroom potential of being fall-free and the highest

Low IMPORTANCE High

ranked importance and performance item. ‘Item 1 (IMP1)—
The presence of appropriate artificial lighting’ (mean=4.403;
SD=0.922). The highest ranked performance item was ‘Ttem
7 (PRF7)—The presence of appropriate size and space of the
bathing area’ (mean=4.346; SD =0.496). The findings showed
no statistically significant correlation between the participants’
bathroom's potential to be fall-free and the highest ranked im-
portance item (Pearson's r=—0.075; p=0.200) as well as with
the highest ranked performance item (Pearson's r=-—0.058;
p=0.321).

3.3 | Importance-Performance Priority Levels

The study calculated IPA ratings for each item. We present the
mean values of importance and performance ranking, ¢-test re-
sults and IPA quadrants in Table 3. The t-test results showed
that except for two items, ‘the presence of user-friendly electrical
sockets and switches’ and ‘the presence of a safe shower/bathtub
curtain’, there were statistically significant differences between
all other importance and performance items. We constructed
the IPA graph with its four quadrants (Figure 2) and calculated
the cut-off points of the graph based on the overall mean value of
the importance ratings (mean=4.058; SD=0.781) and the per-
formance rating (mean=3.297; SD =0.762).

The results from the IPA calculations revealed three items in
Quadrant 1: ‘Ttem 1—The presence of appropriate artificial
lighting’; ‘Ttem 2—The presence of efficient mechanical ven-
tilation’; and ‘Item 11—The presence of an accessible inside
towel rail’. These items have higher ratings than the overall
average ratings in importance and performance; therefore,
they are considered to perform well, and continuing invest-
ments are needed. Interestingly, half of the items were calcu-
lated to be in Quadrant 2: ‘Item 3—The presence of an easily
openable window’; ‘Ttem 6—The presence of appropriate size
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TABLE 2 | Descriptive statistics of the participants’ demographic characteristics.

Demographic information Categories Frequency Total Percentage
Gender Female 125 295 42.373
Male 170 57.627
Age 65-74 142 295 48.136
75-84 132 44.746
85+ 21 7.119
Marital status Single 14 295 4.746
Married 209 70.847
Divorced 12 4.068
Widowed 60 20.339
Education level University 220 295 74.576
High school 75 25.424
Cohabitation status Alone 31 295 10.508
With a spouse 184 62.373
With children 52 17.627
With a caregiver 11 3.729
With grandchildren 17 5.763
Dependence 295
Eating-drinking Dependent 53 17.966
Partly dependent 42 14.237
Independent 200 67.797
Personal hygiene Dependent 63 21.356
Partly dependent 46 15.593
Independent 186 63.051
Going to toilet Dependent 62 21.017
Partly dependent 42 14.237
Independent 191 64.746
Circulating between the rooms Dependent 57 19.322
Partly dependent 26 8.814
Independent 212 64.746
Dressing Dependent 62 21.017
Partly dependent 47 15.932
Independent 186 63.051
Using below cabinets Dependent 78 26.441
Partly dependent 46 15.593
Independent 171 57.966
Using above cabinets Dependent 74 25.085
Partly dependent 34 11.525
Independent 187 63.390
(Continues)
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TABLE 2 | (Continued)

Demographic information Categories Frequency Total Percentage
Cooking Dependent 99 33.559
Partly dependent 43 14.576
Independent 153 51.864
Ascending and descending the stairs Dependent 78 26.441
Partly dependent 40 13.559
Independent 177 60.000

and space of the environment’; ‘Item 7—The presence of ap-
propriate size and space of the bathing area’; ‘Item 8—The
presence of user-friendly electrical sockets and switches’;
‘Ttem 9—The presence of user-friendly multiple shower heads
positioned at adjustable heights’; ‘Ttem 10—The presence of
an accessible storage niche inside the shower/bathtub’; ‘Ttem
14—The presence of a proper type and model shower/bathtub
cabin’; ‘Item 17—The presence of a safe shower/bathtub cur-
tain’; ‘Item 18—The presence of a low-effort sliding shower/
bathtub door’; and ‘Item 20—The presence of smart shower/
bathtub slippers for fall prevention’. These items were in high
performance but of low importance. The findings in Quadrant
2 were surprising, given the emphasis of older-friendly bath-
room literature on home accessibility and usability. However,
in this study, regarding the fall-free nature of bathrooms,
the performance placed on these items was higher than their
importance. This indicated that the resources committed to
these items should be better employed for the other highly
ranked items. It is interesting to note that there was only one
item depicted in Quadrant 3: ‘Item 5—The presence of an ac-
cessible emergency alarm system’. This item was considered
low priority, so intervening here did not increase the impor-
tance. This item in this quadrant had a lower rating than the
overall average ratings in importance and performance.

There were six items in Quadrant 4: ‘Ttem 12—The presence of
accessible wall-mounted grab bars’; ‘Item 13—The presence of
a safe built-in shower seat’; ‘Ttem 15—The presence of a curb-
less or low curb threshold access’; ‘Item 16—The presence of an
ideal water temperature’; and ‘Item 19—The presence of a smart
fall prevention mat inside the shower/bathtub’. These items in
Quadrant 4 were a primary concern for improvement. It was
necessary to address the weaknesses critically and identify the
improvement correctly for these items for appropriate resource
allocation. Researchers working on fall-free bathrooms need to
concentrate here to take the impacts of these items on fall pre-
vention seriously and make better strategic bathroom planning
decisions.

3.4 | Overarching Themes of a Fall-Free Bathroom

A total of 59 participants (25 female and 34 male, mean
age=75.24, SD =6.788) took part in the qualitative process.
The qualitative part took place right after the questionnaire,
which lasted approximately 45-55min for each participant.
The interviewers asked the three following questions in re-
spective order and recorded the interview: (Q1) What is your

most desired bathroom item to prevent falls in your current
bathroom? (Q2) What challenges exist in your current bath-
room, causing you to feel unsafe and insecure regarding falls?
(Q3) What are your suggestions about the fall prevention and/
or detection technologies used in bathroom environments and
showers/bathtubs? Twenty-six participants among 59 permit-
ted their bathrooms to be photographed. We took one photo-
graph of each bathroom, resulting in a total of 26 photographs.
Four themes emerged from the responses: Theme 1—comfort;
Theme 2—ease of access; Theme 3—error-proof design; and
Theme 4—emergency management. Figure 3 illustrates the
tabulated version of the thematic map of the themes, the as-
sociated bathroom items and the number of participants who
mentioned these themes.

3.4.1 | Theme 1: Comfort

A common desire raised by most participants (42 participants)
was a comfortable bathroom environment. Comfort was de-
fined in multiple ways. Although most of these participants
(37 participants) highlighted the role of a comfortable seat
while taking a shower, four participants addressed their de-
mand for visual comfort. They pointed out that an openable
window was not only necessary for natural light but also nec-
essary for ventilation and reducing humidity. One participant
emphasised that a well-lit, ventilated bathroom improves vis-
ibility and prevents falls. Another participant commented on
the role of an openable window for the thermal comfort of a
fall-free bathroom. Ten participants interpreted comfort as
a clear floor area that allows one to walk, turn, sit and use
the toilet comfortably. Another participant’s most desired
bathroom item for fall prevention was a built-in bench in the
shower area. Participants identifying their most desired bath-
room theme as comfort complained about the lack of design
practices that give little attention to the design qualities of wet
spaces. In Tiirkiye, bathrooms are often small and dark spaces
planned based on the left-over areas in spatial layouts. This
problem requires improving the indoor air quality of bath-
rooms and revising planning policies to provide bathing areas
with built-in seating for all people regardless of age, ability
and size.

The size and layout of my bathroom do not allow me a
comfortable private space. I would like to have a clear
floor area in front of the shower.

—Participant #45 (female, 77 years old; see Figure 4a)
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TABLE 3 | Mean values of importance and performance ranking, the Cronbach's alpha () values, t-test results and IPA quadrants.

Importance, Performance, IPA
Item no Items mean (SD) mean (SD) t P quadrant
Bathroom environment
Cronbach’s «=0.907
Ttem 1 The presence of appropriate 4.403 (0.922) 3.414 (0.920) 17.769 <0.001 1
artificial lighting
Item 2 The presence of efficient 4.264 (1.027) 3.729 (1.213) 8.257 <0.001 1
mechanical ventilation
Item 3 The presence of an easily 3.989 (1.166) 3.539(1.113) 5.707 <0.001 2
openable window
Item 4 The presence of slip- 4.244(0.961) 2.824(1.121) 17.802 <0.001 4
resistant floor material
Item 5 The presence of an accessible 3.858 (1.089) 2.871 (1.379) 9.849 <0.001 3
emergency alarm system
Item 6 The presence of appropriate 4.007 (1.089) 3.458 (1.128) 6.227 <0.001 2
size and space of the
environment
Item 7 The presence of 3.997(1.195) 4.346 (0.496) —5.165 <0.001 2
appropriate size and space
of the bathing area
Item 8 The presence of user-friendly 3.576 (0.924) 3.583(1.190) —0.088 0.930 2
electrical sockets and switches
Shower/Bathtub
Cronbach's a=0.895
Item 9 The presence of user-friendly 3.715(1.199) 3.366 (1.202) 3.971 <0.001 2
multiple shower heads
positioned at adjustable heights
Item 10 The presence of an 3.993 (0.967) 3.576 (1.307) 4.631 <0.001 2
accessible storage niche
inside the shower/bathtub
Item 11 The presence of an accessible 4.166 (1.023) 3.485(1.198) 7.78 <0.001 1
inside towel rail
Item 12 The presence of accessible 4.234(1.091) 3.115(1.514) 10.720 <0.001 4
wall-mounted grab bars
Item 13 The presence of a safe 4.200 (1.113) 2.658 (1.211) 16.786 <0.001 4
built-in shower seat
Item 14 The presence of a proper 3.783(1.294) 3.308 (1.389) 5.395 <0.001 2
type and model shower/
bathtub cabin
Item 15 The presence of a curbless or 4.183 (1.045) 2.441 (0.915) 21.371 <0.001 4
low curb threshold access
Item 16 The presence of an ideal 4.054 (1.248) 3.237(0.580) 9.410 <0.001 4
water temperature
Item 17 The presence of a safe 3.661 (1.260) 3.617 (1.445) 0.444 0.657 2
shower/bathtub curtain
Item 18 The presence of a low-effort 3.915(1.121) 3.505 (1.473) 4.330 <0.001 2
sliding shower/bathtub door
(Continues)
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TABLE 3 | (Continued)

Importance, Performance, IPA
Item no Items mean (SD) mean (SD) t P quadrant
Item 19 The presence of a smart 4.359 (1.092) 2.342(0.857) 25.032 <0.001 4
fall prevention mat inside
the shower/bathtub
Item 20 The presence of smart 3.976 (1.269) 3.536 (1.442) 4.590 <0.001 2

shower/bathtub slippers
for fall prevention

Overall Cronbach's x=0.912
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FIGURE2 | Importance and performance rankings depicted in the four quadrants of the IPA graph.

I I want to shower comfortably while sitting on a built-
in bench.
—Participant #4 (male, 81 years old; see Figure 4b)

Air circulation is critical. I wish to have proper
ventilation because the moisture on the floor is a
fall risk. An openable window could help reduce the
moisture.

—Participant #17 (male, 78 years old; see Figure 4c)

3.4.2 | Theme 2: Ease of Access

Accessibility and usability are the two inevitable terms discussed
by many ageing studies, disability research and barrier-free de-
sign practices. Although buildings and spaces are planned, de-
signed and constructed based on technical requirements and

guidelines, accessibility should go beyond a checklist require-
ment. This challenge was more evident when the participants
explained their perceived bathroom accessibility. Ease of access
involves low physical effort, which means ensuring comfort-
able usage with minimum fatigue (O Shea et al. 2016). Three
participants pointed out the quality of interaction between their
bathing activity and the bathtub. In Tiirkiye, there is a lack of
postoccupancy studies because of financial issues. Evaluating
the quality of accessibility in bathrooms could serve as a basis
for future research related to improvements, modifications and
developments for fall-free bathrooms. Twenty-four participants
highlighted that a curbless shower increased their satisfaction
with the bathing activity. Another three participants stated that
their bathtub is accessible but not effectively, efficiently and sat-
isfactorily. Two participants noted that bathroom accessibility
is multifaceted and dependent on the quality of safety, which
requires simultaneous analysis of all bathroom items. Thus, the
access quality perceived by the user should be analysed in depth
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FIGURE 3

to create a fall-free bathroom environment. The challenge for all
researchers who work in this area is to respond to the question
of what defines access as ease of access.

I prefer an accessible low-curb bathtub to a curbless
shower. Although both could be listed under
accessible bathrooms, I do not feel safe with showers
due to the risk of flooding.

—Participant #1 (female, 72 years old; see Figure 5a)

My shower is easily accessible. However, the floor
material is not slip-resistant, which causes me to feel

unsafe and insecure regarding falls.
—Participant #22 (female, 79years old; see Figure 5b)

3.4.3 | Theme 3: Error-Proof Design

According to all study participants, safety was critical for fall
prevention. Participants described their understanding of the
safety of a fall-free bathroom as an error-proof design in this
theme. Error-proof design means minimising the negative con-
sequences of accidental events such as falls. More than half
of the participants highlighted that a bathroom environment
should be designed so that older adults can respond to hazards
quickly and ensure safety during emergencies. Thirty-two re-
spondents acknowledged the essential role of slip-resistant floor
material in reducing the risk of falls and injuries. Installing
nonslip flooring will take a little additional money and time
investment and will pay off in the future. Twenty-eight partic-
ipants highlighted the role of grab bars. As commented, grab
bars help create a fall-free bathroom space that works for every-
one. They are not only critical in preventing falls but also may
help prevent falls when a fall is in progress, as well as minimise
injuries after a fall. Thus, grab bars mounted to reinforced con-
crete walls minimise the risks of prefall, fall and postfall inju-
ries. Ten participants complained about the cold institutional
look of the grab bars. Thirteen participants suggested the use of

| Themes and associated bathroom items, along with the number of participants who mentioned these themes.

colour and design of bars as toilet paper or towel holders. There
is a need for better planning, design and construction of assis-
tive devices for better safety (Kivimaki et al. 2020; Mauritzson
et al. 2023).

Although I know that having grab bars could make
me feel safer while showering and toileting, I hate
them. They are bulky.

—Participant #51 (male, 88 years old)

There should be different color and design options for
grab bars in the market.

—Participant #7 (male, 85years old)

3.4.4 | Theme 4: Emergency Management

The most discussed issue during the interviews was conve-
niently accessible technology to detect falls. Most participants
(30 participants) had difficulty recalling the memories associ-
ated with their falls. Only some (10 participants) were able to de-
scribe their memories and highlighted two challenges: Feeling
the fall and getting up by themselves despite the fall. Thus, 10
participants commented on using radar signals for a prompt fall
detection system. Twenty participants acknowledged the neces-
sity of a body-worn device rather than a push button or an alarm
system, which cognitively impaired older adults could not intu-
itively use. This statement may explain the reason for the low
importance ranking of ‘Item 5—The presence of an accessible
emergency alarm system.” However, 15 participants were con-
cerned about the shortcomings of such wearables and suggested
smart fall prevention mats. Seven participants emphasised a pre-
impact fall detection system as an emergency management strat-
egy for a fall-free bathroom. One participant shared thoughts on
systems designed to swiftly deploy when detecting a fall, offer-
ing cushioning and protection upon impact, especially for sensi-
tive areas such as the hips. The participant illustrated this idea
with the example of an inflatable airbag system, highlighting its
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FIGURE 4 | Exemplary close-up shower photos taken from the
Participants’ bathrooms by the Interviewer: (a) from the Participant
#45's bathroom, (b) from the Participant #4's bathroom and (c) from the
Participant #17's bathroom.

effectiveness in minimising the impact of falls and protecting
the hips.

If my shower had a smart technology to manage
emergencies, it would avoid placing a major burden
on my children.

—Participant #5 (male, 85years old)

Iwas terrified. You could not be careful while bathing.
The floor is soapy. There should be information

FIGURE 5 | Exemplary close-up photographs taken from the
participants’ bathrooms by the interviewer: (a) bathtub photograph and
(b) floor material photograph.

technology with sensors, such as shower slippers,
to monitor movement patterns, localize abnormal
events, and inform my son if any fall-related injury
occurs.

—Participant #13 (female, 89 years old)

While bathing, a wearable sensor could be easily
broken. I don't want to use it. However, I don't want to
use a push button either. My last fall was my fault, but
when I hit the ground, I felt dizzy and could not use
any buttons for a while. An emergency system should

be capable of informing my relatives automatically.
—Participant #58 (female, 72 years old)

4 | Discussion

This study proposed a user-centred approach for fall-free bath-
rooms using a mixed-method research design. It aimed to iden-
tify older adults’ importance and performance rankings and
correlate their priority levels with the overarching themes of a
fall-free bathroom design. Findings highlighted the adoption of
sustainable inclusion along with technology usage. A key result
from this study is that the suitability of the bathroom checklists
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for an older-friendly design could reflect conflicts with users'
perceived importance and performance levels (Watchorn
et al. 2022).

Results of the study hold potential for generalisation to Turkish
older adults with middle-income levels, as the bathroom char-
acteristics examined in the study and included in the pho-
tographs align with the typical physical conditions found in
apartments, which represent the most prevalent housing type
in Tiirkiye (Turkish Statistical Institute—Turkstat 2021b).
The results of this mixed-method study could be discussed
from the two aspects: (1) supporting facilities and (2) indoor
environmental quality. The quantitative and qualitative find-
ings indicate that the challenges for a fall-free bathroom are
associated with a lack of facilities and unmet environmental
qualities. The level of importance of these two aspects is sig-
nificantly related to their power of access, safety and technol-
ogy usage during emergency management. This study goes
beyond Gleisner, Rose, and Trask's (2022) work by quantifying
a user-centred approach regarding priority rankings of these
two aspects.

4.1 | Supporting Facilities

The supporting facilities in an older-friendly bathroom are
commonly studied (Baek and Jeong 2021; Camp et al. 2021;
Koh et al. 2022; Mace 1998; Mullick 2001). However, in the
IPA graph, unlike the previous universal design research
(Dong and Clarkson 2005; Mace 1998; Mullick 2001; Mullick,
Preiser, and Ostroff 2001), an accessible emergency alarm
system was not rated as important as wall-mounted grab bars
and built-in shower seats for a fall-free bathroom. This may
be due to a cultural issue or individual preferences. In line
with Gleisner, Rose, and Trask's (2022) study, this difference
highlights the necessity of a good level of coherence between
the physical environment, user needs and assistive devices.
Moreover, the qualitative findings also point out the multi-
dimensional role of the supporting facilities, which were pre-
sented under comfort and emergency management themes.
This critical role of the supporting facilities is also acknowl-
edged by Baek and Jeong (2021), who developed universal
safety design guidelines to create safe and comfortable envi-
ronments for all people.

Using technology represents another form of supportive agent to
help older adults maintain their independence. It is developing
rapidly for healthy ageing while reducing the burden on geriatric
care (Camp et al. 2021). Smart technologies have many poten-
tial benefits for fall detection and prevention (Koh et al. 2022).
However, designers, service providers and researchers should
think twice if the context is the bathroom. Because of the pri-
vacy issues stated by many researchers (King, Holliday, and
Andrews 2018), this study also found quantitatively and qualita-
tively that monitoring the user was a challenge in the bathroom
area. Because of the bathing activity being mostly about clean-
ing the surface of the skin, body-worn technologies were also
questioned and not well received by some participants. Thus,
identifying the types of technology appropriate for designing
fall-free bathrooms need to be carefully analysed. More work
is required for an older-friendly combination of body-worn and

environmentally based technologies as supporting facilities (hy-
brid smart systems).

The most raised concern regarding the supporting agents was
the level of satisfaction. The physical appearance of these fa-
cilities impacted the priority levels ranked by the older adults.
Regardless of their performance, their importance ranking
could be lower than the overall average ratings in importance.
The participants addressed the need to change the grab bars'
institutional and bulky look during the open-ended questions.
Thus, as Burton, Reed, and Chamberlain (2011) stated, attention
should be drawn to the design of these facilities.

4.2 | Indoor Environmental Quality

The indoor environmental quality of buildings affects people's
comfort and well-being (Willems, Saelens, and Heylighen 2020).
Indoor environmental quality refers to indoor conditions related
to the occupant's health, air quality, lighting, thermal conditions
and ergonomics. In the study, the levels of importance and per-
formance of lighting and ventilation were significantly differ-
ent than the other items. We depicted these two items, along
with slip-resistant floor material, in Quadrant 1 as a result of
the IPA findings and also coded as the critical requirements for
error-proof design, safety and comfort based on the thematic
analysis results. These quantitative and qualitative results align
with Baek and Jeong's study (2021), which proposed universal
safety design guidelines to increase sustainability and ensure
safety and health. These guidelines responded to ageing and
globalisation to predict and prevent future environmental risks.
The findings of this study indicate that sustainable indoor en-
vironmental quality in bathrooms could ensure the long-term
capability, quality and capacity of a fall-free design. As stated
by Welsh and Kivisto (2014), the study participants addressed
that efficient lighting systems, adequate ventilation and durable
slip-resistant floor systems are essential to maintain or support
a fall-free bathing activity or toileting process in the long term.
They can pave the way for thermally and visually comfortable
bathrooms while providing fail-safe environments for older
adults and offering indoor quality to minimise falls for every-
one regardless of age, size and ability. However, even if indoor
environmental quality parameters are satisfied, users still can-
not feel relaxed about experiencing falls (Willems, Saelens, and
Heylighen 2020). Thus, understanding the lived experience is
critical to minimise the risk of bathroom-related fall problems.

5 | Limitations

The study has several limitations that require attention. Firstly,
the questionnaire exclusively targeted the shower/bathtub area
of the bathroom and focused on the bathing activity. For in-
stance, factors such as toilet accessibility, handrail placement or
flooring materials could also significantly impact older adults’
safety and independence in the bathroom. Given the significant
role of toileting in falls and fall-related injuries among older
adults (Mascarenhas et al. 2019), it is crucial to consider the var-
ious aspects of toilet/commode usage and their importance—per-
formance priority levels. Toilet-related tasks encompass a range
of complex activities, including navigating to and from the toilet
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facility, transferring on and off the toilet or commode, main-
taining hygiene and rearranging clothing afterwards (Fong
and Feng 2021). Moreover, toilet falls are particularly prevalent
at night and are more frequently experienced by individuals
aged over 80years (Zou et al. 2023). Therefore, adopting a user-
centred approach becomes imperative for analysing the correla-
tions between older adults' attitudes towards using age-friendly
toilet/commode facilities and their self-rated performance in
overall toilet activities.

Secondly, although the study considered the perspectives of
older adults, it did not account for the viewpoints of caregivers,
who often play a pivotal role in assisting older adults, especially
in bathroom activities. Caregivers may have different percep-
tions of which features or interventions are most critical for en-
suring safety and independence in the bathroom, thus providing
valuable insights that were not captured in the study.

Thirdly, the sample size was restricted to 295 participants. Such
a limited sample size may restrict the generalisability of the find-
ings. With a larger and more diverse sample, including individuals
from various socioeconomic backgrounds and living conditions,
the study's conclusions could be more robust and applicable to a
broader population of older adults. Differences in socioeconomic
status could affect results by influencing individuals' preferences
and priorities regarding bathroom design and safety features. For
example, those with higher income may prioritise luxury ameni-
ties, whereas those with lower income may prioritise affordability
and functionality. Exploring these differences is essential for de-
veloping inclusive and effective fall-free bathroom designs.

Given these limitations, it becomes evident that further research
is essential to validate and expand upon the findings of the pres-
ent study.

Future studies could address these limitations by employing
more comprehensive assessments, incorporating perspectives
from older adults and caregivers and recruiting larger sample
sizes to ensure greater representativeness and reliability of the
results. Consequently, research on ageing should prioritise the
interdisciplinary aspects of bathroom design. The complexity
of fall prevention includes not only designing specific solutions
but also appropriate technology usage in bathing and toileting
activities that meets older adults’ needs. Further research would
focus on technology acceptance models of different smart tech-
nologies. Cross-cultural studies could be conducted. Researchers
could test radar and wearable sensor technologies for different
fall scenarios. Designers could develop bathroom layouts with
different lighting and ventilation conditions as well as varying
levels of slipperiness and clutter to test and compare users' reac-
tions to falls.

6 | Conclusions

We followed a mixed-method research design approach in this
study to investigate older adults’ prioritisation of a fall-free bath-
room. This involved utilising the IPA method alongside in-depth
interviews featuring open-ended questions. The combination
of these methods added significant value in identifying users’
ranked priority levels.

The study holds both theoretical and practical implications by
linking well-established bathroom and shower attributes to
the importance and performance priority levels of older adults.
Theoretically, it sheds light on the relationship between the most
crucial elements and those that bring the highest satisfaction,
emphasising the need for alignment with older adults’ physio-
logical and cognitive abilities. It emphasises the significance of
integrating both quantitative and qualitative viewpoints in re-
search efforts aimed at improving the safety and well-being of
older individuals. By highlighting the importance of sustainable
inclusion and technology usage in fall-free bathroom design, ed-
ucational curricula can be updated to emphasise these aspects,
ensuring that future practitioners are equipped with the knowl-
edge and skills to address older adults’ needs effectively.

On a practical level, creating a bathing area tailored to the needs
of older individuals can serve as a foundation for initiatives to
enhance their quality of life. Although the results are specific
to Tiirkiye, the study contributes to the broader literature on
nursing, design, ergonomics and ageing studies by providing in-
sights into what constitutes a fall-free bathroom environment
and bathing activity from the perspective of users’ prioritised
levels of importance and performance. Practitioners in geriat-
ric and gerontological nursing, architecture and health care can
benefit from the research findings to guide the development and
implementation of fall-free bathroom designs. Policymakers can
leverage the insights from this research to inform guidelines and
regulations related to building codes, accessibility standards and
health care policies. The study's focus on sustainable inclusion
highlights incorporating sustainable materials, energy-efficient
technologies and environmentally friendly practices by nursing
practitioners, designers and policymakers who can create bath-
room environments that not only enhance safety and accessibil-
ity but also contribute to broader sustainability goals.
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