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Abstract

Despite inclusive design focusing on improving environmental accessibility for mobility aid (MA) users, it often fails to
ensure true inclusivity due to mismatches between interventions and user perceptions. Therefore, understanding mobility
aids users' perceptions of inclusivity is essential for advancing disability studies and design, as it highlights key
interventions for more effective practices. This study aims to explore perceived inclusivity in MAs usage and identifies
gaps in users' needs, classifying their needs and offering recommendations to meet them. First, the DARE-Inclusive
Design Framework was used to develop interview guidelines and interpret results. Next, semi-structured, in-depth
interviews were conducted with 12 experienced physiotherapists in Iran, and finally, an inductive thematic analysis was
used to identify and present themes. Four themes were identified: 1. Perceived Financial Value: Assessing Worth, 2.
Objective Enhancements: Optimizing Environments and MAs, 3. Subjective Enhancements: Trustworthiness, Support,
and Hope, and 4. Contextual Factors: Interpretations and Representations. The four interconnected themes provide
guidelines for inclusivity-oriented interventions, emphasizing financial assessment, high-tech integration, and aesthetic
and symbolic considerations in mobility aid design. Physiotherapists can also mediate emotional responses and enhance
inclusion during rehabilitation. Additionally, social context and disability etiology impact users' acceptance and use of
MA:s.
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Introduction

Users of mobility aids (MAs) (wheelchairs, walkers, orthosis, etc.), often
experience various physical and social challenges in their daily lives,
including incompatible environments [1,2], uneven distribution of
accessibility to health services [3], public transport [4], and limited
involvement in social interactions and activities [5-8]. Such challenges can
potentially stimulate the perceived differences between MA users and
individuals without mobility issues. This sense of separation, sometimes
accompanied by negative feedback in their social experiences, triggers
emotional reactions and may negatively impacts their self-perception [9-11].
This, in turn, leads to further social isolation [12,13] and can create a positive
feedback loop [14] where increasing isolation and negative self-perception
amplify each other. This loop may intensify negative responses regarding
their environment, perpetuating a cycle of social and emotional challenges
[9,15].

In response to the MA users’ challenges, the inclusive design approach tries
to consider the aspects of equity, aging, disability, and technology-related
skills to eliminate barriers—in environment and interactions with MAs—
among individuals with diverse capabilities [16,17]. Using this approach
enables designers to positively influence and shape users' experience in using
MAs [18,19]. However, achieving true inclusivity cannot be limited to
merely ensuring environmental accessibility and the effectiveness of MAs
[20]. It is also essential to find out how MA users perceive, appraise, and
experience inclusivity in practice. For instance, negative stereotypes toward
disability in social interactions, can influence MA users' perceptions of
disability [21-23]. Additionally, if the design of a wheelchair—both its
appearance and operational aspects—does not align with the users' needs and
preferences, users may still feel excluded. Therefore, other factors beyond
accessibility can influence and shape their perceived inclusivity (P1) [24]. To
this end, it is essential to explore whether MA users genuinely perceive the
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inclusivity-oriented interventions or if these efforts are seen as focusing
solely on physical accessibility [25].

In this regard, UNICEF suggests the "5 A & Q" principles, which aim to
consider the needs of users requiring assistive devices. These principles
include  Awvailability,  Accessibility,  Affordability,  Adaptability,
Acceptability, and Quality [26,27]. Previous studies have primarily focused
on addressing the needs of individuals with mobility disabilities by
implementing environmental adjustments [28-30], facilitating MA users'
navigation [31], and optimizing ergonomics [29]. One of the few case studies
in Iran evaluated the accessibility of library buildings and equipment. The
results showed that accessibility was not rated as 'good' either by disabled
users or architects [32]. These studies highlight the importance of wheelchair
accessibility as a key determinant of independence, social participation, and
overall inclusion in society [24].

Besides wheelchair accessibility, the perception of disability symbols affects
attitudes toward inclusivity. The ambiguous design of the International
Symbol of Access creates confusion among individuals with various
impairments [33]. By primarily representing mobility impairment, it
inadvertently contributes to a sense of exclusivity for those with other types
of impairments. Furthermore, a lack of inclusivity is still perceived even in
hospitality and customer services, where personalized support and
accessibility are of great importance. Reports in Iran show that negative
stereotypes and discrimination, even among state social workers and medical
workers, impede people with disabilities from accessing essential services
[23]. Also, while wheelchair tourists are eager to travel, existing barriers
make them more selective about natural destinations, indicating that true
inclusivity requires a cultural shift [25].

In this context, while studies have emphasized the importance of
understanding the inclusivity across various aspects, including physical,
psychological, and social considerations [20,34], no study to date has
holistically examined the MA users’ PI and its classifications. Filling this
gap provides valuable insights for enhancing mobility aids, environments,
and related services, resulting from inclusivity-oriented interventions that are
both relevant and effective. It also contributes to creating targeted policies
and social programs that meet MA users' socioemotional needs [35],
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promoting inclusivity and support, thereby reducing stigma and enhancing
social engagement. In this study, we aim to bridge this gap of knowledge by
exploring the interconnected layers including emotional, social, and design
aspects. We focus specifically on identifying the challenges users face when
interacting with their MAs or engaging in social interactions in public and
private settings. Additionally, due to the limited research on inclusivity in
Iran and the underrepresentation of voices from Iranian MA users in global
studies, we chose this setting for our study. To this end, we answer the
following questions: What key themes represent the perceived mismatches
among those with movement disabilities who use MAs? How can
inclusivity-oriented interventions alleviate perceptions of exclusion? By
addressing these questions, this study contributes to the multifaceted
understanding of Pl, aiding disability studies in creating a framework for co-
design practices and policies that extend beyond accessibility.

This study begins with methodology, including a review of the DARE-
Inclusive Design Framework, interview procedures, and data collection. In
the results, we outline the themes of PI, which are analyzed in the discussion
section to identify opportunities for enhancing the experiences of MA users.
After discussing the future research directions, we provide a conclusion.

2.Materials and Methods
2.1. Establishment of the Study Procedure

Given that the phenomena of inclusivity and its properties are interconnected
and subjective, a qualitative approach is adopted, which enables us in
accessing tacit and taken-for-granted

understanding of the PI [36]. To this end, the authors initially clarified key
concepts in inclusive design, highlighting its differences from design for
accessibility, design for all, and universal design [37]. Then, to examine and
classify the experiences of MA users, we employed the DARE-Inclusive
Design Framework [20]. In line with our research objectives, a number of
experienced physiotherapists were selected for the in-depth interviews (1DIs)
[38,39].

Subsequently, themes and sub-themes were identified, analyzed, and
classified according to the DARE framework (Figure 1).
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Figure 1. Procedure of Research Design.

2.2. DARE-Inclusive Design Framework

This framework, outlined by Patrick and Hollenbeck categorizes overarching
barriers in inclusive design into three levels: physical, social, and attitudinal
[20]. DARE framework proposes that (a: Design) design signals a degree of
social inclusion or exclusion, (b: Appraisal) users take note of these cues and
evaluate the design based on its inclusivity, (c: Response) emotions are
triggered by a mismatch between the individual (or aspects of their identity)
and the design, and finally, (d: Experience) these emotions shape consumers'
perception and overall experience. The three levels of DARE are as follows:

* Level 1 (L1) focuses on accessibility and is linked to industry regulations.
L1 follows market- driven reform policies and neoliberalism principles,
which suggest that market forces can self- regulate. Designs under L1 aim to
meet minimum standards to remove barriers.

* Level 2 (L2) emphasizes increased engagement and positive emotions,
promoting equitable access and fair relationships guided by social justice

principles. Rooted in social justice, L2 seeks to validate users' experiences
through empathy and understanding of how products impact their everyday
lives.

« At Level 3 (L3), a minimal mismatch between users and design is ideal. L3
focuses on empowered success through positive design, emphasizing human
flourishing and the complete inclusion of all individuals [40]. Users
experience a state of flow, enjoying profound immersion in tasks with
harmonious interaction between themselves and the environment, enabling
fluid and creative interaction with their physical and social environment [20].

This framework allows us to comprehensively consider three levels of
inclusivity, and the mismatches between users and their MAs, environment,
and social context [20]. According to DARE, we categorize themes into three
levels and explain how design optimization of environments and MAs
influences the initial appraisal, prompts a response, and shapes the
perception and experience of MA users.
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2.3. Development of Interview Guidelines and Questions

For the initial draft of the interview guide, research team members reviewed
literature review and highlighted the key relevant aspects of the DARE
framework [20]. The authors discussed potential exclusion areas, such as
engineering and ergonomics, which prioritize physical interactions. We
integrated these considerations with insights from previous research. For
study validity and rigor, a physiotherapist and an inclusive designer were
invited to assemble a panel of design experts to refine the interview
guidelines and questions further. Their insights and corrections were used

only to refine the interview questions and were not incorporated into the
final dataset. Following unanimous agreement among authors, the final
interview guide was approved, outlining the sequence and content of
questions under established guidelines.

2.4. Recruitment and Study Population
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We considered physiotherapists as the participants due to their prolonged
involvement in the rehabilitation processes [41]. This approach is ethically
appropriate because MA users are considered a vulnerable group, and they
may find it difficult to discuss their personal and emotional aspects with
researchers they are meeting for the first time. Their close connection and
holistic view of MA users' challenges offer valuable insights into users'
perceptions, enabling discussion on how different inclusivity-oriented
interventions impact Pl. Accordingly, the inclusion criteria were: 1)
qualification as a registered physiotherapist, 2) having work experience of
over 5 years in either the private sector or hospital physiotherapy wards, and
3) willingness to participate voluntarily. Participants were excluded if they
were involved in concurrent studies on the engineering and ergonomics of
MA development, which focus on direct user-wheelchair interaction and
could influence responses regarding inclusivity in using WUs. Employing a
mix of purposive and snowball sampling, 12 physiotherapists with extensive
experience in treating MA users agreed to participate in the interviews. The
interviewers had no prior acquaintance with the participants. Table 1 outlines
the characteristics of the participants.

Interview time
{Min)

Years of
experiences

Working experiences and profession category

*5=034, **A=18.14 5=840, A=70 (min-
(min-max:5-23) max:50-90)

Private clinic (N=4), health care centre (N=2), home
visiting (IN=1), state welfare organization (IN=2) hospital

(IN=3), national medical commuittee of the Olvmpics (IN=21.

*5: Sum, **A: Average.

Table 1. Background of participants and interview timing (N=12).

2.5. Data Collection

The primary interviewer coordinated the time and location of the interviews
with participants a day in advance. Subsequently, detailed interviews, lasting
50-90 minutes, took place between March 2022 and February 2023 in
participants' private clinics and public hospitals (physiotherapy wards) in the
cities of Kordkoy and Tehran, Iran. After obtaining written consent and
signed confidentiality forms, interviews were recorded digitally, transcribed,
and anonymized. The interviews followed a semi-structured IDIs outline,
adjusted as necessary based on participants' responses. The IDIs included
both general and specific questions about how individuals perceive
inclusivity when using MAs. A calm environment was maintained to ensure
participants felt at ease to respond to questions. Participants were given
adequate time for responses, and discussions continued until data saturation
was reached. The study followed the Consolidated Criteria for Reporting
Qualitative Research checklists (COREQ) [42]. In English, some of the key
semi-structured interview questions were:

1. Broad questions (e.g., experiences, definition of disability, etc.).

2. What is your thought on the adjustment of environments and MAs for
clients’ needs? And how might they be improved?

3. How do clients perceive their bodies and disability? How do they compare
their body before and after disability challenge?

4. How do clients see their MAs and environment? Are there any mismatches
between their expectations and the existing situation?

5. How can the technology influence the client's decision to accept or refuse
a prescribed MA?

6. How do clients feel about social activities and participation? How do
culture and social context affect their perceptions?

7. How do clients deal with potential social challenges? And what they do to
improve their social participation?

2.6. Data Analysis

Within 48 hours post-interview, audio recordings were meticulously
transcribed into text. All interviews, conducted in Persian, were translated
into English and anonymously reviewed by two authors. Following

transcription and initial verification, a structured analysis of the interview
data was carried out using Braun and Clark’s six-phased inductive thematic
analysis framework [43]. This methodological approach involves sequential
stages, including data familiarization, generation of preliminary codes,
thematic identification, theme review, defining and naming the themes, and
producing a report [44]. Transcripts were inputted into the Nvivo 12 software
for coding the data, and the initial codebook was drafted. To enhance the
credibility of the data analysis, the transcriptions were reviewed with
participants to confirm the accuracy of their ideas and the responses. Two
coders independently conducted parallel coding, followed by discussions to
reconcile any differences in coding decisions. After coding was complete,
the authors employed semantic and latent data interpretation strategies to
identify broader themes [45]. This involved collating, sorting, and searching
for repetitions, similarities, differences, and missing information within the
coded excerpts. Finally, the relevant quotes were selected, and findings were
reported in accordance with our research question. In this study "clients"
reflects the participants' language, so “clients,” " MA users," and "users" are
used interchangeably

2.7. Ethics

Ethical approval was granted by the Human Research Ethics Committee
(Certification Number: 30016116). Participants were briefed on the study
objectives, provided written consent, and had the option to withdraw at any
time.

3.Results

Authors initially established and agreed upon 72 codes that clustered into 10
groups. In the next step, six themes and nine sub-themes were identified,
which were later refined to four themes and six sub-themes through
discussion. As this study represents the perspectives of MA users in Iran,
more quotes are provided to illustrate their PI. After refining and reviewing
codes and themes, the Pl among MA users is reflected in four main themes:

1.Perceived Financial Value: Assessing Worth

8. Objective Enhancements: Optimizing Environments and MAs
(Technological and ergonomics optimization in MAs; Enhancement of
accessibility in private and public settings).
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9. Subjective Enhancements: Trustworthiness, Support, and Hope (Fear and
shyness in the usage of MAs in public settings; Desire for empathy from
family and physiotherapists).

10. Contextual Factors: Interpretations and Representations (Causes of
disability and inclusivity perceptions; Lack of aesthetic polish in MA design)

3.1. Theme 1: Perceived Financial Value: Assessing Worth

This theme primarily addresses the significance of valuing MAs. Participants
noted that while standard MAs are generally not expensive, some users think
that their quality does not justify the cost (Table 2; Q1, 2, and 3). Particularly,
those clients desiring a high-quality wheelchair or customized orthosis find
them unaffordable, thus settling for basic models lacking specialized features
(Table 2; Q4). In this situation, MA users feel nobody understands their
situation (Table 2; Q5). MA users here perceive exclusivity as a denial of
their fundamental right to movement, exacerbated by the necessity to pay
extra for their basic rights (Q6). Three highly experienced participants noted
that the economic context can influence the behavior of both MA users
(Table 2; Q4) and producers as well. They highlighted that many companies
prioritize financial gains over quality when producing MAs (Q7).
Alternatively, if users cannot afford commercially available MAs, they may
opt to create their own solutions for mobility (e.g., handmade walkers or
crutches) (Table 2; Q8).

Q1. Most assistive devices are affordable. However, if an orthosis were to be
individually prepared by an orthotist during rehabilitation, it will certainly
be more expensive for clients than mass-produced ones.

Q2. The economic factor is important in prescribing a solution [suggesting
an MA]. It should not impose a financial burden on the individual. A suitable
price of MAs greatly influences the decision to accept or reject the product.

Q3. The complaint was that the price we paid did not correspond to the period
of use. | [user] paid a fee, but after a month of use, it is not washable, nor are
the parts replaceable. This is a common complaint.

Q4. It is not fair for clients to endure fatigue or face potential tragedies just
for not affording an orthosis. Eventually, they have no choice but to accept
the basic and inexpensive models of MAs.

Q5. In developing societies where there is economic fluctuation, the clients
often say: You've never been in my shoes to understand the financial strain
it puts on me.

Q6. It is difficult to pay for something that you didn't need to pay for before
[mobility]. They [clients] often compare their current situation to their past.

Q7. Producers' recommendations for user-friendliness are often related to
their profit motives rather than focusing on research on users, development,
and improving clients' health.

Q8. In a society like Afghanistan [A neighbouring country of Iran], or
impoverished cities within Iran, despite a weak economy and poverty, people
sometimes address their needs with minimal resources, such as wooden
handmade canes, which are locally crafted.

3.2. Theme 2: Objective Enhancements: Optimizing Environments and
Mas

This theme involves objective and tangible elements, which means that
addressing these factors through engineering and technical considerations
would impact their Pl. Participants cited specific challenges where
environmental adjustments, such as ramps or elevators, were lacking,
thereby hindering accessibility (Table 3; Q13). This situation often led to
feelings of anger, being overlooked and excluded in terms of ease of
movement and maneuverability (Table 3; Q14, Q15). Moreover, participants
highlighted the need for improved ergonomic quality in assistive products,
as this would enhance comfort and reduce mismatches. This involves using
higher quality materials, like softer pads for wheelchair seating, and
incorporating relevant anthropometric data in product design to improve
compatibility and comfort (Table 3; Q16-Q19). Ensuring the long-term
functionality of the MAs was also highlighted, as participants reported
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instances of users expressing functional dissatisfaction. This situation often
stemmed from mismatches in using the aids within indoor and outdoor
spaces due to restricted movement, as well as discomfort from prolonged
seating on the pad of the wheelchair or pressure on crutches (Table 3; Q20
and Q21). Participants also emphasized the significance of integrating new
technologies into the design of MAs, which fosters acceptance and ongoing
use of prescribed MAs (Table 3; Q22). Alongside the usability, the aesthetic
of such mobility devices was highlighted which can affect the acceptance of
MAs, specifically for youth (Table 3; Q22- Q24).

Q13. The whole city can be a ground for constant complaints from disabled
individuals Despite employing fanciest architectural style, like the fancy
stairs, the slope is so steep that the wheelchair may overturn.

Q14. Being mindful of the environment for people with disabilities shows
respect for their needs. When users [MA users] see this effort, it boosts their
self-confidence. But in places where nothing is set up for disabilities,
everything seems to treat them (MA users) like a burden, leading to feelings
of shame and helplessness that are seen on their faces.

QI15. Their [clients] reaction is anger and finally yield and ask for help....
Our [physiotherapists] approach is moderating dissatisfaction or justifying
shortcomings.

Q16. In terms of anthropometry, there is limited variation in the sizing of
these products [MAs] within our country [Iran]. Sizes are typically limited
to small, medium, and large....

Q17. Ergonomics and environmental adaptation are important.... However,
equipment from other countries may not always be suitable for the new
environment [Iran].

Q18. It is very important to use a material that reduces the weight of the
MA:s.

Q19. One of the factors is the lightness of the material.... The material used
must be lightweight yet strong enough to carry the muscles and skeleton of
the body.

Q20. We need to have some devices [MAs] that show a sense of trust and
functionality for a long time. ...The feeling of relying on such device gives
[to MA users] a peace of mind.

Q21. Sometimes the users complain about the long-time seating and lack of
suitable structure of conventional wheelchairs with a sturdy material....To
reduce pressure, they add sponge foam padding. They complain so much that
some refuse to use the product. They insist, asking if there's another way [for
recovery].

Q22. Technology can have a significant impact, ranging from 20% to 40%.
Especially for those who resist using MA [wheelchair].

Q23. The beauty of assistive products can influence MA users’ preference
by 30-40%, which is significant for us [physiotherapists]. This is especially
true for children and young people, where appearance matters a lot.

Q24. Embellishments can motivate them to accept continued use over time.
It may also affect their social interpretation...In my opinion, the best colors
are vibrant and warm colors. There should be color variations and users'
subconscious should like the color. The design of the work and clinic space
should motivate people and do not remind them of their troubles. ...We have
to bring something into the clients' eyes that has a good effect on the patient's
emotions. ...The sense of touch is very important, for example, the
roughness of the seat, and the coldness of the material should be taken into
considerations.

3.3. Theme 3: Subjective Enhancements: Trustworthiness, Support, and
Hope

This theme involves the subjective and intangible elements, where MA users
subconsciously and emotionally evaluate their environment and prescribed
MAs. For instance, the trustworthiness factor encompasses aspects where
users are dubious about the benefits, functionality, and even medical efficacy
of MAs (Table 4; Q25). MA users may hesitate to fully rely on these aids
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due to concerns about stability and the probability of falling (Table 4; Q26).
This uncertainty is highlighted, particularly when individuals fear the
embarrassment of falling in public settings, leading to feelings of shame
(Table 4; Q27). Participants stated that users perceive MAs as mere
accessories rather than essential tools, further complicating their trust in
these devices (Table 4; Q28). Participants noted that users typically adhere
to physiotherapist instructions but may feel hopeless if they observe no
progress in therapy sessions. In this situation, they seek continuous support
from their families and physiotherapists as a reliable source of support and
hope (Table 4; Q29, 30). Participants also conveyed MA users’ concerns
about burdening their families, evoking feelings of guilt (Table 4; Q31). MA
users sometimes feel they are not contributing to their community, which
leads to disappointment about their future health prospects. (Table 4; Q32).
Consequently, users may distance themselves from their physiotherapists or
families, despite their persistent requests for progress updates on their
recovery (Table 4; Q33). According to this theme, the perception of
exclusion is reflected in their emotions and internal dialogue, shaping their
overall perspective on disability.

Quote

Q25. Sometimes they are unsure if relying on these devices will provide
adequate support for movement. For example, they ask, "Is this device robust
enough to carry me?

Q26. It [lack of trust to MAs] is rooted in their self-confidence. Timid
individuals often try to hunch over and walk slowly and take great care. It is
rooted in fear and anxiety. ...Mental and psychological factors are very
effective [in perception of the disability].

Q27. In an unsuitable environment, MAs can be perceived as an insult [for
users], leading to feelings of shame and helplessness, like the sense of fear
and shame after falling downstairs.

Q28. Once they are disappointed, they state it [MASs] is useless and consider
it as a burden. That is why they may consider the MAs as an excessive
gadget.

Q29 They are very open and receptive to the treatment process and respond:
I will use whatever assistive device [MAS] you [physiotherapist] recommend
They continuously check their progress of rehabilitation. A trusting
relationship with their doctor enhances clients' levels of hope. Sometimes
clients trust their physiotherapists even more than their religious
assumptions.

Q30. Sometimes clients get nervous and depressed.. .they are upset with their
own families and do not like to get help from them. They say: don't bother
me. If the depression is severe and persistent, the patient may even
contemplate suicide.... Without hope, they gradually face challenges and
may engage in risky behaviors.

Q31. Sometimes clients feel they have become a burden on their family.
...For example, I have a client who feels embarrassed and ashamed when his
wife and family bring him to physiotherapy.

Q32. Regarding social participation, they feel shy and don't want to use
assistive devices in public.

Q33.Depression is a significant social challenge for them [clients]... If they
believe they won't recover or regain a normal life, it leads to feelings of
despair.When clients seem to have lost hope, they may refuse to cooperate
with their physiotherapist.

3.4. Theme 4: Contextual Factors: Interpretations and Representations

This theme explores the symbolic significance and representation of MAs
and users' bodies in public spaces. Within this theme, the social context and
the cause of disability, influence how disability is perceived and depicted in
society at large (Table 5; Q34, 35). For instance, mobility disability from war
injuries, like those from the Holy Defensel in Iran, is often seen as heroic.
In contrast, disability resulting from theft-related incidents is frequently
stigmatized and accompanied by guilt. (Table 5; Q36). Generally, users may
resist using MAs due to stigma (Table 5; Q37). Dissatisfaction grows when
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they recognize the devices' limitations in functionality for health and
mobility (Table 4; Q28). In response, physiotherapists play a pivotal role in
promoting continued use by emphasizing the MAs' potential to enhance
movement function (Table 3; Q15, Table 5; Q38). In social context,
individuals with disabilities often face negative treatment, comments, and
social pressures in public environments (Table 3; Q14, Table 4; Q27).
Culturally, there is a tendency to underestimate individuals with physical
disabilities (Table 7; Q39). Using MAs are often seen as a sign of failing to
manage daily routines, which can label users as disabled. This perception
exacerbates social pressure, especially when faced with public spatial
challenges and accessibility issues, such as in public transport systems (Table
4; Q27). Under this social context, individuals experience fatigue and
disinterest in social interactions (Table 5; Q40). According to this theme, the
Pl stems from their appraisal of social presumptions, and symbolic
representation of disability, affecting their social interactions. In this regard,
aesthetic consideration of MAs can remarkably affect their social symbolic
representations (Table 4; Q24).

1.The Iran-Iraqg War was referred to as the "Imposed War" and the "Holy
Defense" in Iran due to its perception as a defensive struggle against
aggression [46].

Q34. They sigh. They believe that this [mobility disability] is a form of
retribution and punishment for their past actions.

Q35. Social, accessibility, and work environment issues, along with cultural
differences, appearance [MAs] and clothing styles can affect the fit and
perception of MAs, potentially exacerbating the patient's [clients] condition
and reproducing the meaning of "I am a patient."... This interpretation [being
dis/abled] may differ between rural areas, where disability is more associated
with negative stereotypes, and the larger urban society.

Q36. Being socially perceived as a hero is different from being a fugitive or
accused. Being [socially] accepted as someone whose fingers were cut off
[according to religious law] for theft and someone whose finger is injured
like Hans Brinker [Refers to Mary Mapes Dodge's novel about a boy who
saves Amsterdam by plugging a dike leak with his finger] is very different.

Q37. For instance, someone disabled due to an unsafe car or road often
blames society and views themselves as a victim. ...Owning a crutch or
wheelchair from wartime, even if it's no longer necessary, serves as a heroic
symbol for the individual-embodying qualities of courage, selflessness, and
determination.

Q38. Products [MAs] should be designed to confer prestige rather than
limitations.

Q39. They [Clients] believe they're alone in their illness, unaware that others
require assistance too...However, we can encourage them to persevere by
offering support and empathy. [User] are most reluctant to use these devices
due to societal negative attitudes and pity....

Q40. The decline in individual independence, especially in social and
financial areas, significantly affects clients' likelihood to use MAs.

4. Discussion

In this section, each theme is interpreted, and the scope and connections with
other themes or subthemes are discussed. Additionally, three levels of the
DARE framework outline each theme's position. These four interconnected
themes can serve as a guideline to enhance Pl among MA users. Theme 1
discusses the financial constraints related to the MAs, limiting access to basic
assistive devices. This may prompt physiotherapists to seek alternatives or
delay rehabilitation, potentially worsening the clients’ (patients) condition
[47,48]. Consequently, more expensive treatments, like surgery, may be
needed [49]. Financial limitations can even lead individuals to opt for
second-hand MAs, which often lack proper anthropometric fit. This issue is
exacerbated in the economic context of Iran, where inflation has significantly
increased the prices of assistive devices, including imported ones, causing
wheelchair prices to at least triple [50]. This concern extends globally, as
international reports indicate that only 5-35% of the 80 million individuals
worldwide in need of a wheelchair have access to one, mainly due to high
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costs that vary by country [51]. This issue is aligned with concerns raised by
critics regarding commercialism in modern medicine [52,53].

While interviews imply conventional MAs are affordable (Table 1; Q1),
from an inclusivity standpoint, the issue is not solely cost-related,; it is about
perceived dissatisfaction with the fundamental right of mobility. Users
perceive MAs for mobility as an added financial burden, not just a cost issue.
Thus, the dissatisfaction arises not from the cost but from having to pay for
a right. This gap between their mobility rights and the financial hurdle in
accessing MAs is perceived as inadequate inclusivity. Additionally, for those
seeking advanced powered wheelchairs with features like stair climbing,
costs can be higher, further enhancing feelings of exclusion. These costs can
reduce individuals’ access to proper MAs and the opportunities to engage in
social activities [54]. This highlights a gap in the first level of inclusivity
according to the DARE framework, where MA users are still unsatisfied with
the insufficiency of market-driven policies and efforts by the government
and industry to meet their needs [20]. To this end, advocating increased
governmental support for MA users and related services is recommended
[32], aligning with recent proposals such as the Rehabilitation Policy Action
Framework in Europe [54]. This framework outlines 48 options across six
domains to translate political aspirations into actionable outcomes. This
framework highlights reallocating healthcare funds for expanded
rehabilitation resources, enhancing Pl in theme 1.

Theme 2 shows that user objectively evaluate the design features of MAs and
environmental accessibility, continuously thinking of optimization
suggestions. According to the DARE framework's L1, users are aware of the
efforts to include their needs but often notice mismatches between their
needs and the design of MAs [20]. To this end, in cases of minor mismatches,
they often try to find alternative solutions (e.g., using a padding to relieve
pressure). But if mismatches escalate, it may lead to negative reactions and
discontinued MA use, feeling their mobility needs cannot be met by MAs.
According to previous studies, conventional wheelchairs inadequately
address users’ needs both at home and in public spaces [55]. Also, the lack
of anthropometric and ergonomic adjustments causes discomfort, affecting
inclusivity [56]. In our study, participants also emphasized enhancing
technology usability in MAs as a symbol of advancement. In other words,
beyond enhancing usability, this aspect highlights the positive impact of
technology on users’ psychological and social needs, as noted in previous
studies [57]. However, in one of the recent studies, MA users noted that
assistive technologies could simultaneously attract stigma from others [21].
Therefore, we must examine which features, either technological or
appearance, of these MAs can evoke positive emotions and reduce stigma.
The same pattern of dissatisfaction can occur in public environments or
transportation when MA users experience disruptions to their routines.
Elevated levels of environmental mismatch can contribute to negative
stereotypes and condescending emotional responses [58] and even affect
their social participation [1,59]. Disabled individuals, like all users, have the
right to be considered in building and function planning [32]. To this end,
Europe's Design for All (DfA) and Singapore's Barrier-Free Accessibility
(BFA) program suggested promoting a social model of disability [33,60,61].
These initiatives advocate for barrier-free design in products, services, and
environments to accommodate all abilities and socioeconomic situations.

According to DARE, Theme 2 initially addresses MA users’ tangible needs,
corresponding to accessibility (L1). However, neglecting these needs may
lead to impacting MA users psychologically, extending to L2 [20].

Theme 3 emphasizes the trustworthiness of MAs and space of usage, which
may lead to caution and uncertainty for MA users in unfamiliar public
settings. To overcome this hesitation, clients seek continuous confirmation
of MA reliability, relying on physiotherapists' opinions and empathy to
address mismatches between their internal needs and their environment. This
affects MA users' feeling of having support and promotes their positive
mental state [62]. This aligns with previous studies highlighting the
significance of trust in patient care [63], which can also enhance treatment
effectiveness [64]. Physiotherapists, in their role as trusted practitioners, can
serve as catalysts in shaping users’ perceptions and persuading the
acceptance of MAs. In addition, all design aspects of products and
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environments should promote a sense of trustworthiness for MA users,
fostering their psychological comfort [65]. Research on trust in healthcare is
expanding, encompassing empirical and conceptual investigations [65,66],
as well as studies on communication [67] and service [48] in healthcare
settings.

Emphasizing on trustworthiness in MA design is also important, as it directly
influences users throughout the rehabilitation and affects their perception of
the prescribed MA. If MAs are perceived as structurally fragile, users may
hesitate to use them due to a lack of trust. Consequently, establishing trust,
both from physiotherapists and within the environment, can alleviate doubts
regarding disability. Accordingly, Theme 3 highlights the importance of
validating user’s experiences across MAs—products, environment, and
social support domains by empathizing with them [20], emphasizing the
significance of enhancing interventions at L2 in DARE.

Theme 4 reveals how sociocultural context and disability etiology shape
users’ perceptions of MAs inclusivity. This aligns with prior research, which
show that social context influences how MAs are interpreted [21,22].
However, since the Pl is considered a dynamic process [34], we expect
perceptions and emotional responses to MAs to change over time for users
[68].

On the other aspect, people's awareness of the etiology of disability within a
social context can also influence the perception of disability and its
representation with MAs in public settings. For instance, in war-related
contexts, MA symbolizes heroism, with users embodying societal values,
while, in theft incidents, those MAs can carry stigma and guilt, leading users
to hide their disability or avoid using MAs. While prior studies have
discussed the societal role [10,22,69], none have specifically addressed the
etiology of disability, affecting the perceptions of and reactions toward MAs.
In this context, regardless of how users of MAs perceive themselves (i.e.,
heroes or stigmatized), bystanders unaware of MA users' backstories may
still view MAs through the lens of the prevailing discourse on disability [70].
For a bystander, here, the appearance of MAs is the only factor that serves
as a primary medium for conveying stereotypes associated with mobility
disability. Hence, MAS' aesthetics is a key factor that works as a language of
the product [71], influencing the symbolic meaning of disability, evoking
emotions in MA users, and impacting bystanders' impressions [72,73]. This
creates a reciprocal relationship between the aesthetics of MAs and the social
context, influencing both symbolic perceptions and real-world interactions
[74]. We recommend incorporating elements of social refinement into the
design of MAs by prioritizing power and agility concepts. This helps prevent
the reinforcing positive feedback loop, where growing isolation and negative
self-perception feed into each other. For instance, emphasizing external
surfaces in wheelchairs with a futuristic style offers an opportunity to
prioritize aesthetics over the traditional form-follows-function approach
commonly seen in MAs [18]. We posit that addressing the symbolic and
aesthetic aspects of MAs can indirectly but strongly influence users’ PI, as
evidenced by prior research [75]. Future studies should explore how to
translate emotional aspects into physical attributes of MAs.

At L2 of the DARE framework, we empathize with users' social experiences
and understand how MAs’ appearance affects their interactions. By avoiding
negative representations, we can foster enjoyment, enabling users to engage
with their environment freely, without encountering negative perceptions
(L3) [20]. Hence, Theme 4 aligns with the interventions of L2 and L3 in the
DARE framework.

4.1, Limitations and Future Studies

Ethical constraints prevented us from interviewing individuals with
disabilities during their recovery process. While our study focused on
experiences of physiotherapists, their perspectives may not fully reflect MA
users’ inner dialogues. Thus, future studies should involve both
physiotherapists and active MA users for data collection. In this study, our
access was limited to tracking the Pl in MA use over time. Consequently, we
suggest conducting longitudinal studies in future research to track the PI at
each stage of rehabilitation. This study lacks practical inclusive design
recommendations. Future research in design fields should focus on
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translating themes into actionable design interventions and soliciting patient
feedback to refine these approaches. Additionally, a systematic review can
compare our findings with existing literature, contributing to the
development of an inclusive design toolkit for specialists in disability and
design for care.

5.Conclusion

In this study, we identified four interconnected themes as a guideline for
improving the Pl: 1) Perceived Financial Value: Assessing Worth, 2)
Objective Enhancements: Optimizing Environments and MAs, 3) Subjective
Enhancements: Trustworthiness, Support, and Hope, and 4) Contextual
Factors: Interpretations and Representations. These intertwined themes
influence one another and ultimately shape the PI. Findings revealed that
while the cost of MAs may not be a significant concern, users perceive it as
exclusionary when they must pay for something considered a basic right for
all. This aspect has been relatively overlooked in existing literature. Also,
applying high-tech elements in MAs, beyond enhancing usability, can evoke
positive emotions and relieve negative reactions like frustration, guilt,
sadness, and shame. Theme 3 showed that fostering trustworthiness for MA
users in physiotherapist interactions, environment, and design of MAs
greatly enhances PI. We also justified how the context and cause of disability
can indirectly influence users’ perception, utilization, and perpetuation of
MAs. To this end, the aesthetic and symbolic representation of Mas in public
spaces can influence the perception of social inclusion, a novel factor that
has less been emphasized.

In terms of the DARE framework's inclusivity levels, Theme 1 revealed a
gap in addressing accessibility, focusing on the L1. Theme 2 addressed the
L1, but neglecting tangible aspects may extend a gap in the L2. Theme 3
highlighted trustworthiness and social support as catalysts, in enhancing PlI,
emphasizing the importance of interventions within L2. Furthermore, Theme
4 showed interventions in L2 and L3, where MA users' enjoyment is
promoted by an empathetic understanding of their social experiences and
avoidance of negative representations. In summary, our findings revealed
substantial gaps across all three levels, with interconnected factors
dynamically influencing PI. This shows that the DARE framework
effectively justified and classified MA users' Pl. We suggest that future
studies incorporate the themes identified in this study into empirical research
and offer feedback to optimize inclusivity for individuals using MAs.
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