


JACCES 
JOURNAL OF ACCESSIBILITY AND DESIGN FOR ALL 

ISSN: 2013-7087 

VOLUME 9 ISSUE 1 

2019 
DOI: 10.17411/jacces.v9i1 

www.jacces.org 





Journal of Accessibility and Design for All 

Editorial Board 

Chief Editors 
Daniel Guasch Murillo 

Jesús Hernández Galán 

Editorial support 
Yolanda Guasch 

Editorial Advisory Board 
Julio Abascal 
Colin Barnes 

Hennie R. Boeije 
Lin Chern Sheng 

Alarcos Cieza 
Patrick J. Devlieger 

Satoshi Kose 
Joan M. McGuire 

Roger Slee 
Nick Tyler 

Simon Andrew Darcy 
Konstantinos Votis 

Nieves Navarro Cano 

Office 

Accessibility Chair 

Universitat Politècnica de Catalunya · Barcelona Tech 

Av. Víctor Balaguer, 1. 08800 Barcelona. 

Telf. +34 93 896 78 31 

jacces@catac.upc.edu 

Twitter: @Journal_JACCES LinkedIn: JACCES page 

www.jacces.org 

javascript:openRTWindow('http://www.jacces.org/jacces/ojs/index.php/jacces/about/editorialTeamBio/789')
mailto:jacces@catac.upc.edu
https://twitter.com/Journal_JACCES
http://www.linkedin.com/company/jacces-journal-of-accessibility-and-design-for-all
http://www.jacces.org/


Journal of Accessibility and Design for All 

Volume 9, Issue 1. (CC) JACCES, 2019. ISSN: 2013-7087 



Table of contents 

Inspiring architects in the application of design for all: knowledge transfer 

methods and tools. Erica Isa Mosca, Jasmien Herssens, Andrea Rebecchi, Stefano 

Capolongo. 1. 

The conformity of anthropometric measurements of bathroom and bedroom 

designs for independent elderly at Panti Sosial Tresna Werdha (PSTW)* Budi 

Mulia I Jakarta in 2018. Bonardo Prayogo Hasiholan, Indri Hapsari Susilowati, 

Chandra Satrya. 25. 

Inclusive hotel design in India : A User Perspective. Senthilkumaran 

Piramanayagam, Partho Pritam, Bhakti Amit More. 41. 

Understanding Risk in Daily Life of Diverse Persons with Physical and 

Sensory Impairments. Afnen Arfaoui, Geoffrey Edwards, Ernesto Morales, Patrick 

Fougeyrollas. 66. 

Acceptability of the process of obtaining a driver's license by young people 

with and without disabilities. Camille Breault, Liliane Giroux, Audrey Gauvreau, 

Samuel Belanger, Marie-Eve Lamontagne, Ernesto Morales. 90. 



Journal of Accessibility and Design for All 

Volume 9, Issue 1. (CC) JACCES, 2019. ISSN: 2013-7087 

Mosca, E., Herssens, J., Rebecchi, A., & Capolongo, S. (2019). Inspiring architects in the application of design for 

all: knowledge transfer methods and tools. Journal of Accessibility and Design for All, 

9(1), 1-24. doi:http://dx.doi.org/10.17411/jacces.v9i1.147 

 1  

INSPIRING ARCHITECTS IN THE APPLICATION OF DESIGN 

FOR ALL: KNOWLEDGE TRANSFER METHODS AND TOOLS 

Erica Isa Mosca1, Jasmien Herssens², Andrea Rebecchi1, Stefano 

Capolongo1 

1 Department of Architecture, Built Environment and Construction Engineering, 

Politecnico di Milano, Milano, Italy 
² Faculty of Architecture and Arts, Hasselt University, Hasselt, Belgium 

1 ORCID: 0000-0002-8247-6234
1ericaisa.mosca@polimi.it ²jasmien.herssens@uhasselt.be 

Received: 2017-10-05 | Accepted: 2019-05-05| Published: 2019-05-31 

Abstract:  Accessibility is often translated in design practice by means of a 

prescriptive approach, focusing on legislation’s application, instead of 

understanding the real needs and wishes of users. On the contrary, the 

descriptive and performance-based approach of Design for All can help 

architects in designing inclusive environments. Therefore, it is fundamental 

to translate the existing knowledge into information that meets the 

architects’ needs to link knowledge and practice. This study focuses on 

methods to inspire and support architects applying a Design for All strategy 

by gathering information and advice. In particular, the paper demonstrates a 

literature review to identify how to transfer design information to 

architects. Based on the analysis of the included papers, four criteria were 

defined to translate Design for All information from users’ needs into design 

strategies for architects in a descriptive way. The current results will provide 

the basis for developing a tool to inspire and create awareness for architects 

on Design for All in architectural practice. 

Keywords: Design for All, inclusion, knowledge transfer, tool, architecture, 

design criteria, prescriptive and descriptive approach 
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Introduction 

In recent decades, the attention for design solutions in architectural practice 

moves from services’ functionalities, to  social aspects as safety, inclusion, 

well-being and comfort (Kapedani et al. 2017, Buffoli et al., 2014, Capolongo 

et al., 2014; Capolongo et al., 2016). At the same time, the concept of 

architectural barriers is gradually shifting to the design usable and enjoyable 

spaces that can be used independently from the greatest number of users as 

possible (EIDD 2004, Afacan et al., 2009). In line with this perspective, 

Design for All (DfA) was defined as “the design for human diversity, social 

inclusion and equality” (EIDD, 2004). The purpose is to provide the same 

experience of the space, even with various solutions, to different people, 

regardless their abilities, disabilities, age, sex and culture. The application 

of Design for All concerns the involvement of a plurality of stakeholders 

(both experts and final users) from the beginning of the design process (Buti, 

2018). 

In line with this, DfA is gradually being considered as a fundamental strategy 

by European policy makers, supported by the international federation Design 

for All Europe (EIDD DfA Europe), which strives for a common goal: a 

common inclusive Europe for everyone. By the introduction of the European 

Disability Strategy 2010-2020: A Renewed Commitment to a Barrier-Free 

Europe (European Commission, 2010b), many European countries started to 

update their laws. These originated from the wider strategy to boost the 

European economy called Europe 2020: A Strategy for smart, sustainable 

and inclusive growth (European Commission, 2010a). At the same time, the 

European Committee for Standardisation (CEN) and the European 

Telecommunications Standards Institute (CENELEC) are working on standards 

to support European policies as different Mandates on accessibility, including 

DfA strategy. However, in the context of architectural practice, attention is 

often given to rules followed in a strict way by following a “prescriptive” 

approach, without necessarily considering the real interests and needs of 

users for issues related to sources, time and knowledge (Afacan and Erbug 
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2009, Froyen, 2012, Sanford 2012) On the other hand, Design for All is 

inherently categorized as “descriptive” approach, in other words, it is 

performance-based and requires an individual understanding, which is 

necessary for critically analyzing the situation and considering the 

requirements of a range of individuals with different ability levels (Sanford 

2012; Froyen, 2012;  Mosca et al. 2019a). If the prescriptiveapproach brings 

to the fore a mechanical application of codes and norms, the latter allows 

designers to find a proper solution for their own individual projects.  

Whereas it is necessary to use legislation as a starting point in the design 

process, likewise it is imperative to look beyond the prescriptive approach, 

and shift focus towards descriptive information and performance-based 

approach of a DfA strategy (Preiser 2010 p. 38.4; Mosca et al. 2018; Mosca et 

al. 2019a).  

In order to implement a DfA strategy together with the existing laws into 

architectural practice, the knowledge transfer process needs be improved 

(Ielegems et al., 2015, McGinley et al. 2015, Afacan et al., 2009). Indeed, 

while theoretical studies and knowledge in DfA are growing, ways to link 

knowledge and practice is still inadequate (Ielegems et al. 2015). There is a 

lack of methods and tools presented in the literature to identify and express 

user needs within the built environment (Afacan et al., 2009), supporting 

designers in the application of design solutions and space quality’ assessment 

(Bottero et al., 2015; Capolongo , 2016;; Mosca et al., 2018). Accordingly, in 

order to have insight in the gap between theory and practice, a literature 

review has been conducted in order to identify the currently existing 

methodologies that propose ways of transferring knowledge to practice.  
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Methodology 

Review protocol 

A literature review was conducted with the main aim to determine the most 

suitable way of transferring knowledge from users to architects. In 

particular, the analysis aims to address the following research questions: 

RQ1 Which methodologies and instruments in applying the DfA strategy to 

architectural practice can currently be identified?  

RQ2 Which information should be considered in knowledge transfer to 

architects  regarding the design of inclusive environments and users’ needs?  

RQ3 How is it possible to transfer descriptive knowledge stemming from the 

DfA strategy to designers?  

By answering these three research questions, the current study strives to 

provide a meaningful contribution to the field in a three-fold manner. In 

order to provide an answer RQ1, the existing body of literature on the 

instruments used in applying DfA strategies to architectural practice is 

reviewed. In answering RQ2, new criteria are defined that are based on 

recurring items appearing in the studies reviewed. Finally, in an attempt to 

answer RQ3, the study seeks to understand the transfer of the DfA 

descriptive knowledge to actual use combined with legislation. 
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Figure 1. Phases of the literature review. Source: authors 

At the first-level screening, on-line databases (Scopus and PubMed) together 

with grey literature were consulted. In the analysis, ad-hoc keyword strategy 

was adopted including the following terms: “Design for All,” “Universal 

Design,” “Inclusive Design,” “knowledge transfer,” “disability,” “user,” 

“design practice,” “design guidelines,” “design method,” and “built 

environment.” This search produced 368 articles, 322 from the keywords 

analysis and 74 from other sources, that underwent three different stages of 

study selection and for which different inclusion and exclusion criteria were 

devised.  

Study selection process through title review 

In the first phase of the study selection process, which is based on the 

analysis of article titles, the article relevance is determined by applying one 

exclusion criterion. The following criterion is applied to identify a study as 

irrelevant: 

• UNRELATED TOPIC: This criterion excludes all articles with irrelevant

topics (for example not related to Design for All, Universal Design or
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Inclusive design), or articles that relate to a domain different than 

architecture, such as, medicine, education, or technology. 

74 articles remained for the second stage of the selection process. 

Study selection process through abstract review 

Figure 2. Knowledge transfer’s phases from users’ experience to the design. 
Source: author 

After a first selection round, the papers are investigated in a more detailed 

manner, by means of analyzing abstracts. While examining different 

publications, it became clear that two phases in knowledge transfer can be 

identified (Fig.2). The first is the result of the experience of users, and it 

generates information relating to their problems, needs, and wishes. 

Moreover, this first group of articles primarily focuses on users with some 

forms of disability. The information presented in this type of research is 

obtained through a direct approach stemming from the observation of user 

involvement (Ielegems et al. 2015). These studies only summarize the needs, 

problems, and wishes of users in specific situations, but they do not include 

design information. The second phase of the knowledge transfer (Fig.2), on 

the other hand, enables the transformation of the information provided into 

design indications. The respective articles focusing on this phase, describe 

strategies, methods, or tools, which architects can use as inspiration and 

support in applying a DfA strategy. In this phase, therefore, the information 

is obtained indirectly, instead of through direct user involvement (Ielegems 

et al., 2015). Consequently, due to its relevance, the respective second 

group of articles deserves to be brought to the fore in the present literature 

review. Thus articles belonging to the first phase of knowledge transfer are 
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omitted from further analysis. The abstracts of the articles were analyzed 

further based on the following three exclusion criteria: 

• OFF-TOPIC: studies investigating topics unrelated to the research

objective. These topics include practical tools: practical tools/objects

intended for disabled people and not for architects, and topics

unrelated to Design for All, Universal Design, or Inclusive Design.

• ARTICLES REFERRING TO THE FIRST PHASE OF KNOWLEDGE TRANSFER

(Fig. 2): articles whose topics belong to the first phase of knowledge

transfer (i.e., articles explaining the ways of obtaining information

from users, instead of ways of transforming user information to design

information relevant for architects).

The abstract review resulted in excluding an additional 41 out of 74 articles. 

Study selection process through article text review 

Finally, the aim of the article text review was to identify those items 

considered useful in the development of a support tool for architects, one 

which would assist in developing design indications, based on user needs. 

Thirty-three articles were analyzed based on these exclusion criteria: 

• UNAVAILABLE: the article is not available, or acquisition cost is

prohibitive.

• OFF-TOPIC: studies investigating topics unrelated to the research

objective. These topics include tools/objects intended for disabled

people and not for architects, and topics unrelated to Design for All,

Universal Design, or Inclusive Design.

• IRRELEVANT TOPIC: articles relating to Design for All, transfer of

knowledge, or design practice, but lacking relevant information to the

development of the research tool.
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• REDUNDANT TOPIC: articles addressing similar topics to previously

selected articles. The respective articles contain more detailed

information on an existing topic and are often written by the same

author.

Finally, 24 out of 33 articles were excluded, and nine articles were selected 

for further analysis. 

Analysis of the selected articles 

The present review is based on nine studies (Appendix 1) that include 

methodologies and tools useful in identifying the items fundamental in user-

designer knowledge transfer and for the development of a tool that can 

inspire and sensitize designers to the application of the DfA strategy. 

The nine studies selected for the present study are divided further into two 

categories: theoretical (3) and practical (6), with one study relating to both 

categories. On the one hand studies characterized by means of adopting   a 

“theoretical” approach in a more speculative manner demonstrate theories, 

strategies, or methods in transferring design knowledge. On the other hand, 

the “practical” category includes studies that introduce practical proposals, 

such as tools, design indicators, and parameters, which are more closely 

related to the aim of the current study. Even so, the studies belonging to 

both groups are deemed essential, considering that theoretical articles assist 

in gaining a clearer understanding of the needs of architects and of the 

knowledge transfer process in finding design solutions. 

In this last phase of the literature review, articles were analyzed in order to 

understand the common characteristics of both methodologies and tools that 

aim to transfer DfA knowledge to architects. The results of this investigation 

are described in what follows. 
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Results: the DfA knowledge transfer criteria 

Figure 3.Main topics underlined by the literature review on knowledge 
transfer in inclusive and accessible design. Source: authors 

Based on the literature review, four recurring topics and questions of 

knowledge transfer were identified (Fig. 3). For instance, design information 

transferred to architects can be deduced from the combination of user needs 

in specific circumstances of the built environment. Afterwards, it is 

fundamental to consider the way of transferring design indicators through 

representation methods suitable for the architectural design process. 

Based on these findings, the current study proposes four criteria relevant to 

the development of tools aimed at inspiring and supporting architects in 

practically applying a DfA approach (Fig.4).  
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Figure 4. Scheme of the four criteria to develop a DfA tool able to transfer 
knowledge from users to architects. Source: authors 

HOW? Effective communication 

The development of a tool for transferring descriptive knowledge from users 

to designers requires insights in the way architects think and work in order 

to provide them with useful design indicators (Goodman et al.,2006). E. 

Lawson (2005) pointed out that designers draw not only in order to share 

information; drawing also constitutes a part of the thinking process, and 

consequently the design process is referred to as “design by drawing” (E. 

Lawson, 2005, p.26). Since drawing comprises a part of a designer’s way of 

working and thinking, graphic or visual representation methods should be 

considered as basic requirements in providing information to architects. 

In relation to this, Goodman et al. (2008a) analyzed the representation 

methods used by designers in different phases of the design process, in order 

to develop a methodological framework for supporting designers in 

understanding user needs. According to this group of researchers, architects 

require, more affordable. light-weight and flexible methods (Goodman et 

al., 2008a; 2008b). At the same time, Ielegems et al. (2015) point out that 

designers prefer visual information and ‘Just-in-time’ data “which contains 
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all the necessary elements in a sufficient way without information overload” 

(Ielegems et al., 2015, p. 262). Time is identified as a constraint factor in 

the design process, which occasionally limits the possibilities for exploring 

different sources. McGinley et al. (2015) argue that “optimal tools for 

designers should be simple, intuitive, highly visual and fast, easy to learn 

and easy to work with” (McGinley, et al., 2015, p. 190). Similarly, the 

Framework of the Haptic Design Parameters (Herssens, 2011) aims to achieve 

flexibility and easy use in order to meet the needs of as many different 

architects . 

Furthermore, designers appreciate when an empathic perspective is included in 

the information with which they are presented; this assists them in 

understanding user needs (Goodman et al., 2006). Thus, practical solutions are 

required to provide fast and easy information transfer together with a sufficient 

amount of content necessary in understanding user needs. This type of content 

could be obtained through user images (photographs, drawings and diagrams), 

which would cater to establishing more empathic comprehension rather than 

text (Alexander et al. 1977; McGinley et al., 2015). A practical example is the 

Innovative Solution for Universal Design (IsUD) developed by IDeA Center of 

Buffalo (IDeA, 2018), which provides a browser of design information 

associate to the Universal Design goals and case studies that can be accessed 

easily in an interactive way. 
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Figure 5. Example of graphics. Source: Berlin Design for All. Accessible 
public buildings. 

http://www.stadtentwicklung.berlin.de/bauen/barrierefreies_bauen/en/ha
ndbuch.shtml 

Detailed drawings can also be used to show technical information as detailed 

dimensions, while pictures should be used to provide inspirational examples 

for architects (Fig. 5). 

According to Goodman et al. (2006; 2007) user involvement is considered 

useful in providing information. However, it also includes certain 

disadvantages from the designers’ perspective, requiring extra time to be 

spent on user participation and involvement which incur extra costs for the 

design process. This claim further strengthens the need for developing a tool 

that would be an indirect resource, although users involvement is also highly 

recommended in many cases, above all at the beginning and at the end of 

the design process.  

To sum up, based on the literature review, a proposed tool for architects 

should be: fast and easy to find and use, visual and empathic (in order to 

understand user needs). These characteristics describe the way of providing 

information to architects concerning the communication methods. This type 

of communication can be achieved through graphics, as they are appreciated 

and more effective than words of design information in delivering concepts 

to a designer (Goodman et al., 2006; McGinley et al., 2015).  
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WHAT? Descriptive information 

The studies selected in the review used a descriptive approach in 

transferring information to architects (Keates et al., 2003). In order to 

define the information as descriptive, it should exclude prescriptions 

regarding ‘how things must be made’ or ‘how things must be’, but instead 

focus on ‘what it can do for/with people’ (Froyen, 2012). In particular, 

descriptive information refers to performance indicators which focus on 

objectives to achieve (Bottero et al. 2015; Mosca et al. 2018). This approach 

overcomes fixed guidelines to follow, while the specific design solutions 

proposed to reach the result are decided independently by the architect. 

Designers need informal, descriptive, and empathically oriented information 

to comprehend fully the situation and discover the appropriate design 

solutions (Goodman et al., 2006). This theory is confirmed in the study 

conducted by Lawson (2005), who views design as a prescriptive enterprise 

because, this author claims, designers make decisions regarding how things 

should be done, or as he explains: “Unlike scientists who describe how the 

world is, designers suggest how it might be” (Lawson, 2005 p. 112).  

Figure 6.Design Process scheme. Source: Accolla A., Bandini Buti L. (2016) 

Similarly, Accolla and Bandini Buti (2016) advise designers and decision 

makers to think about the abilities, necessities, aspirations, and visions of 

users in obtaining appropriate performance indicators by asking the right 
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questions at the beginning of the design process and then looking for the 

answers by consulting literature and experts (Fig.6).  

Thus, a support tool should transfer descriptive knowledge through design 

indicators, providing information, advice, or suggestions deduced from the 

relationship between user needs and the built environment. In fully 

accounting for the nature of design indicators, Alexander (1997) proposed a 

method regarding the domains of urban development, architecture, and 

construction, in order to structure the relationship between context, 

problem, and solution, called Design Patterns. In the context of the present 

study, the Universal Design (UD) Patterns approach developed by H. Froyen 

(2012) were based on the Design Patterns (Alexander, 1997) strategy. 

Indeed, UD Patterns provide “information about conflicts (problems 

definitions), experienced in handicap situations by users, whether they have 

specific and permanent situation or not and related to empirically supported 

resolutions, meaningful combination of design aspects 

(architectural/technological solutions)” (Froyen et al., 2009a, p. 201).  

The WHAT criterion, therefore, emphasize the relevance of gaining a clearer 

insight into user problems and needs to facilitate more creative and 

innovative solutions for decision makers and designers, Unlike traditional 

guidelines, design indicators, based on this assumption, provide  rational 

evidence. Indeed, design indicators assist in providing designers with 

descriptive knowledge stemming from the findings of case studies, 

information about user needs, and references to the legal framework of 

accessibility (Mosca et al. 2019a, 2019b). In this way, a joint consideration of 

the available information allows for an understanding of the circumstances 

in which user needs occur and for using design guidelines as support in 

developing more creative and efficient solutions for design projects. 

WHY? Understanding user needs 

In the context of ‘Design for All’ perspective, the “needs” do not only 

address primary physical needs (e.g. accessibility), but also to cognitive and 
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sensory needs (e.g. orientation) and social needs as security, comfort, well-

being, privacy and inclusion, which refer to the needs of the widest diversity 

of people, with and without disabilities.  

User needs and wishes should be considered and investigated during the 

entire design process in order to make the knowledge transfer 

efficient(Goodman et al., 2006 and 2007), since the main body of user-needs 

is usually tacit by nature (Ielegems et al.2015).  

Waller et al. (2015) propose a strategy for developing inclusive projects 

based on four phases that summarize the process of concept generation, 

which they dub Explore, Create, Evaluate, and Manage. Theses phases 

address four questions – What are the needs? How can the needs be met? 

How well are the needs met? and What should be done next? – essential for 

the designer to understand and satisfy user and business needs. Similarly, 

this topic is also addressed in the V-model introduced by Ielegems et al., 

(2015), who adopt a user-centred design approach, where the user input 

(needs) are related to the design output (the design process).  

The UD Patterns developed by Froyen (2012) are logical design solutions to 

the conflicts between users and the built environment; more specifically, 

conflicts are defined as “an analysis of possible conflicts between human 

activity cycles and environmental elements, potential usage problems and 

disabling situations, the given socio-spatial setting is investigated in relation 

to the various user categories.” (Froyen, 2012, p. 153) (Fig.7). Regarding a 

support tool development, from the point of view of the information about 

user needs, architects can comprehend the situation in an ample way  and 

then they can adapt the information provided in creating their own design 

solutions. 
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Figure 7.Graphical representation of the process of detecting and 
formulating UD Patterns. At the first stage the relation between users and 

built environment. Source: Froyen 2012 and Froyen et al., 2009b 

To conclude, for the development of a support tool, user needs, problems, 

and wishes must be taken into account from the beginning of the design 

process as they assist architects in understanding why a specific design 

indicator is provided and what the situational circumstance is (Mosca et al. 

2019b).  

WHERE? Built environment 

It is necessary to simplify information access for designers (Goodman, et al., 

2006) by referring to concepts that are familiar and easy to use. The work of 

architects is interrelated with the built environment, as well as with user 

problems and needs. The criterion of the built environment is used to define 

a structure that organizes design information to facilitate the choice during 

the design process. Froyen (2012) organizes UD patterns in a hierarchical 

structure composed by entities, socio-spatial settings, objects, and 

elements.  
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The actions of people and their needs are constantly placed in relation to 

the built environment. Froyen (2012) defines settings as circumstances and 

as the socio-spatial backdrop in which an activity may occur.  Similarly, 

guideline manuals, laws and regulations regarding accessibility should be 

organized by chapters so that different norms in relation to the elements of 

the built environment can be identified. This structure allows architects 

consulting the legislation to inform themselves on their content. 

An example to refer can be the website  of ‘Flemish Agency for Accessibility 

and Universal Design’ called Intern (n.d.), which considers the relation 

between the users’ enabling and/or disabling impairments and the built 

environment through the so-called ‘chain of accessibility’ (to reach, enter, 

use, and understand a site, building, interior, and object). The website 

provides a database with both legislation and descriptive information in a 

manual together with case studies, similarly to IsUD (IDeA, 2018).  

Consequently, in the process of knowledge transfer, it is fundamental to 

contextualize information in the built environment to simplify access and 

create understanding by the architects. It is, therefore, necessary to 

consider, in the development of a DfA tool, the way of providing design 

indicators in relation to the activities performed in that specific 

circumstance by users (Mosca et al. 2019b) . For instance, a support tool 

should consider the space required to reach, approach, move in, and use, 

from outside to gradually move inside the building (Fig. 8). In this way, 

different elements of the built environment are included such as street, 

parking, path, stair, square, and entrance, hall, corridor, waiting area, 

toilet, rooms, and so on. 
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Figure 8. The illustration shows how can be considered  the space in 
relation to a building. From the outdoor space to the indoor space (reach, 

approach, use). Source: authors 

Conclusions 

The purpose of the present study was to understand the process of 

knowledge transfer on DfA in order to allow for a practical use of this 

strategy during an architectural design project. A literature review was 

undertaken. Most of the analyzed articles consider a DfA strategy from a 

theoretical point of view or include studies about the direct participation of 

users in the design project. Conversely, few studies address the 

methodologies and practical tools used to inspire and support architects in 

applying a DfA strategy.  

The literature review resulted in identifying nine studies that included 

recurring items on knowledge transfer of DfA strategies, which were then 

divided into two categories, theoretical and practical (RQ1). These studies 

are used as references in proposing four knowledge transfer criteria in 

designing inclusive environment (RQ2), more precisely: effective 

communication; descriptive information; understanding users’ needs; built 

environment.  

DfA information needs to be organized and it should result in considering 

different user needs, necessary in gaining understanding of DfA strategies. 

Furthermore, DfA information should be transferred by using graphic 

representation and indirect methods, as well as by referring to case studies, 
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which will jointly enable its understanding. The criteria described are 

devised to establish a descriptive transfer of knowledge in order to look 

beyond the descriptive approach of accessibility legislation and the reductive 

design adapted for disabled users (RQ3).  are envisaged as useful instruments 

in the development of tools such as manuals, standards, and online 

databases aimed at the transfer of DfA knowledge. For this reason, they can 

be useful not only to researchers but also to public administrators and 

standard developers, in integrating DfA strategies into accessibility norms by 

means of a descriptive approach. The current study outlines the foundations 

for the development of an informative tool aimed at inspiring and sensitizing 

designers to the application of DfA strategies in a practical and reliable way 

(Mosca et al. 2019a, 2019b). 
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Appendix 1 

Selected articles in the last phase of the literature review divided in categories (Theoretical and Practical). 

Authors Title Year Source 
Source 

details 

Theoretical 
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Practical 
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Accolla A. Bandini 
Buti L.   

Ask Yourself the Right Question. To know and 
understand the beauty of Human Diversity it is 
the first design step: a Design for All structured 
and autopoietic tool 

2016 Conference 
paper 

Conference: AHFE 
2016 International 

Conference on Design 
for Inclusion 
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Can G. F., 
Delice E. K. 

A task-based fuzzy integrated MCDM approach 
for shopping mall selection considering 
universal design criteria 

 

2018 Journal Article Soft Computing X 

Froyen H. Verdonck 
E.  
De Meester D. 
Heylighen A. 

Mapping and documenting conflicts 
between users and built environments 

2009 Conference 
paper 

Conference:5th 
International 

conference on 
Inclusive Design 

X 

Goodman J. Langdon 
P.M.    Clarkson P.J. 

User Involvement and User Data: A 
Framework to Help Designers to Select 
Appropriate Methods 

2008 Journal Article Designing Inclusive 
Futures 

X 

Goodman J. Langdon 
P.M.  Clarkson P.J. 

Equipping designers for inclusive design 
2006 Journal Article Gerontechnology X 
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International 

Conference on 
Engineering Design 
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Society 
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Abstract: Nowadays, most of the facilities that are available for the elderly 

are no different from those available for most adults, although they already 

have different levels of capacity and limitation. In average, the elderly go 

through 1 cm anthropometric size decrease per decade. This study is a 

descriptive study with quantitative approach conducted in elderly care 

owned by local government, which is aimed to find out the conformity 

between the anthropometric size and the dimension of the facilities 

available in bathrooms and bedrooms. This research focuses on Catelya 

House for women and Edelweiss House for men. It is found that the beds, 

wardrobes, and toilet facilities are still not in conformity with the 

anthropometric of elderly. The heights of 3 different bed designs in 2 houses 

are not proportional. Most of the wardrobes shelves are not proportional 

with the elbow height of elderly, as they are either too high or too low for 

the elderly. But the bathrooms design in Catelya and Edelweiss is quite 

proportional. Only the handrails in Edelweiss house are too far for elderly, 
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which requires it to be redesigned in order to minimize the safety and health 

risks to the elderly. 

Keywords: Anthropometric, Bathroom, Bedroom, Elderly’s design, Wardrobe 

Introduction 

With age comes the process of ageing. This process changes different aspects 

of human life, from physical, psychological, social to economic (Suhadi, 

2011). Physical changes are a tangible form of the aging process, which can 

be immediately observed when the functions of all body systems are 

deteriorating (Suhadi, 2011). According to Soejono, the elderly population 

typically suffers from chronic and degenerative health problems (Maryam, 

Ekasari, Rosidawati, Jubaedi, & Batubara, 2008). 

However, this issue is often overlooked by most of the current life support 

facilities. They are generally designed to accommodate normal human 

conditions. Oftentimes, the elderly are regarded as having the same needs as 

most adults’ (Kroemer, 2005). On the contrary, elderly people, as an 

“extraordinary” group undergoing many changes, from physical, 

psychological, social to economic, have a different set of needs from 

others’. Such disparity hinders most elderly people from being able to do 

activities on their own. A less ideal place of living leaves them particularly 

vulnerable to accidents, especially falls. 

The World Health Organization’s (WHO) data from 2018 shows that 80% of 

fall-related fatalities occur in low- and middle-income countries (World 

Health Organization, 2018). Moreover, regions of the Western Pacific and 

South East Asia account for 60% of these deaths (World Health Organization, 

2018). The elderly are exposed to a greater risk of fall-induced injuries and 

restricted movement  (Turana, 2013). A study in the United States of 

America finds that older people make up the largest proportion of falls, at 
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around 20-30%, due to cognitive decline (World Health Organization, 2018). 

Besides age and gender, other contributing risk factors include mobility, 

physiological conditions, and unsafe environments (World Health 

Organization, 2018). The three places with the highest risk of falls are 

bathrooms, kitchens, and bedrooms (Lök & Akin, 2013). 

In brief, the supporting equipment at Panti Sosial Tresna Werdha (PSTW) 

Budi Mulia I Jakarta is unsuitable for elderly people amid the fact that their 

changing bodily functions require different life support equipment than they 

would in normal conditions. The bathrooms, kitchens, and bedrooms pose a 

substantial risk of falls. When compared with pre-survey findings, the elderly 

people spend more time every day inside their rooms, whether for sleeping, 

chatting, making crafts, etc. Therefore, this research seeks to assess the 

conformity of bathroom and bedroom designs in PSTW Budi Mulia I for elderly 

people to further find a solution for improvement. 

Methodology 

Population 

The elderly homes in Jakarta can be put into two categories: government- 

and private-owned elderly homes. The government-owned elderly homes are 

mostly for displaced elderly. The purpose of the current study is to evaluate 

the conformity of the facility for the independent elderly who lived in PSTW 

Budi Mulia I. Anthropometric data for the elderly from the two houses were 

gathered and used to evaluate the current design of the bathrooms and 

bedrooms facilities. Anthropometric data were measured for a sample of a 

total size of 70 elderly (half being males) aged no less than 60 years old. The 

samples were randomly selected from Catelya House and Edelweiss House. 

Measurements were taken after getting permission from the officials of 

elderly house and all elderly voluntarily participated in the study. 
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Measures of facilities 

1. Bed  

Three bed dimensions will be evaluated in this study to see if they are 

compatible with the elderly’s anthropometry. These three bed dimensions 

are bed height, bed width, and bed length. 

2. Wardrobe 

Several wardrobe dimensions will be evaluated depending on the type of the 

wardrobe to see if they are compatible with the elderly’s anthropometry. 

There are several sections of the wardrobe. 

3. Bathroom  

Toilet and bathtub dimensions will be evaluated to see if they are 

compatible with the elderly’s anthropometry. These dimensions are toilet 

height, toilet width, toilet length, and bathtub height by also considering the 

size of bath-scoop. 

Results 

Anthropometric Size 

Table 1. Anthropometric Size of Elderly 

No. Anthropometric 

Dimension 

Male Female 

  5th 
%tile 

50th 
%tile 

95th 
%tile 

SD 5th 
%tile 

50th 
%tile 

95th 
%tile 

SD 

1 Stature 149 160 167 5,123 135,4 144,5 161,6 7,546 
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Bed 

Frameless Bed 

A frameless bed is a bed without a bed frame made of either wood or iron. 

This type of bed is used in Catelya House, which houses elderly women. The 

2 Shoulder Height 122,25 131 152 10,917 108,55 120 131,5 6,594 

3 Vertical grip reach 151,75 182,5 201,5 13,002 153 165,5 185,2 9,158 

4 Elbow Height  86,5 100 111,25 7,121 80,85 90,5 104,65 5,731 

5 Sitting Height 66,5 75,5 85,75 5,507 61,25 71,5 81 5,731 

6 Sitting Shoulder 
Height 

42,5 50 59,25 5,321 38,95 45 54,3 5,035 

7 Shoulder breadth 35,75 42 49,25 3,406 27,75 38 48,6 6,042 

8 Sitting Elbow 
Height 

11,5 16 24,25 3,606 11,85 17 30,3 4,273 

9 Hip Breadth 27,5 32 40 3,766 22,2 33 38,15 5,15 

10 Sitting Knee 
Height 

43 50 56 3,152 40 46 49,45 2,509 

11 Popliteal Height 36,5 41 46 2,493 34,55 38 41,45 2,105 

12 Buttock-popliteal 
Length 

38 44 52,25 3,456 35,7 42 46,3 2,97 

13 Forward Grip 
Reach 

58,75 62,5 71,5 3,799 51,55 59 70,15 5,286 

14 Span 138 153 182,5 11,221 125,4 141 157,2 9,655 

15 Elbow Span 81,5 90 98,5 4,996 73,7 85 96 7,001 

16 Hand length 13 18 19,25 1,804 14,7 16 18,15 1,188 
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following is a comparison between the frameless bed’s dimensions and the 

anthropometrics of elderly women, as shown in Table 2 below. 

Table 2. Comparison between Frameless Bed’s Dimensions and 
Anthropometrics of Elderly Women 

No. Dimension Measurement Anthropometric 
Dimension 

Anthropometric 
Measurement 

Conformity 

1 Bed Height 14  cm 50th %tile of 
Women’s 
Popliteal Height 

35.89 – 40.1 cm No 

2 Bed Length 193 cm 95th %tile of 
Women’s Body 
Height 

Minimum 
169.146 cm 

Yes 

3 Bed Width 83 cm  95th %tile of 
Women’s 
Shoulder Width 

Minimum 
54.642 cm 

Yes 

The measurements show non-conforming bed height for elderly women 

because it is too short. However, a worker said that these beds were only 

temporary because of additional residents coming in from another house that 

was under repair. 

Low-Frame Bed  

A low-frame bed is a bed with a wooden frame that has lower height than 

other bed frames’. This type of bed is used in Catelya House, which houses 

elderly women, and Edelweiss House, which houses elderly men. The 

following is a comparison between the frameless bed’s dimensions [sic] and 

the anthropometrics of elderly men and women, as shown in Table 3 and 

Table 4 below. 
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Table 3. Comparison between Low-Frame Bed’s Dimensions and 
Anthropometrics of Elderly Men 

Table 4. Comparison between Low-Frame Bed’s Dimensions and 
Anthropometrics of Elderly Women 

No. Dimension Measurement Anthropometric 
Dimension 

Anthropometric 
Measurement 

Conformity 

1 Bed 
Height 

43 cm 50th %tile of 
Women’s 
Popliteal Height 

35.89 – 40.1 cm No 

2 Bed 
Length 

193 cm 95th %tile of 
Women’s Body 
Height 

Minimum 
169.146 cm 

Yes 

3 Bed Width 83 cm  95th %tile of 
Women’s 
Shoulder Width 

Minimum 
54.642 cm 

Yes 

The measurements show conformity between the low-frame bed’s 

dimensions and the anthropometrics of elderly men. However, this type of 

bed is too tall for elderly women. 

No. Dimension Measurement Anthropometric 
Dimension 

Anthropometric 
Measurement 

Conformity 

1 Bed Height 43 cm 50th %tile of 
Men’s Popliteal 
Height 

38.5 – 43.49 cm Yes 

2 Bed 
Length 

193 cm 95th %tile of 
Men’s Body 
Height 

Minimum 172.1 
cm 

Yes 

3 Bed Width 83 cm  95th %tile of 
Men’s Shoulder 
Width 

Minimum 52.65 
cm 

Yes 
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High-Frame Bed 

A high-frame bed is a bed with an iron frame that has higher height than 

other bed frames’. This type of bed is used in Edelweiss House, which houses 

elderly men. The following is a comparison between the low-frame bed’s 

dimensions [sic] and the anthropometrics of elderly men, as shown in Table 

5 below. 

Table 5. Comparison between High-Frame Bed’s Dimensions and 
Anthropometrics of Elderly Men 

No. Dimension Measurement Anthropometric 
Dimension 

Anthropometric 
Measurement 

Conformity 

1 Bed Height 66 cm 50th %tile of 
Men’s Popliteal 
Height 

38.5 – 43.49 cm No 

2 Bed 
Length 

187 cm 95th %tile of 
Men’s Body 
Height 

Minimum 172.1 
cm 

Yes 

3 Bed Width 88 cm  95th %tile of 
Men’s Shoulder 
Width 

Minimum 52.65 
cm 

Yes 

The measurements show non-conforming bed height for elderly men because 

it is too tall. They have to jump a little to get out of bed and use hands to 

support their body weight when climbing into bed. 

Wardrobe 

A wardrobe in this nursing home has several shelves. A shelve is a 

compartment of the wardrobe used to store clothes and tools. Edelweiss and 

Catelya Houses each have a different kind of wardrobe. 
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Wardrobe in Edelweiss House 

A wardrobe in Edelweiss House has four shelves. The following is its 

comparison with the anthropometrics of elderly men, as shown in Table 6 

below. 

Table 6. Comparison between Wardrobe’s Dimensions in Edelweiss House 
and Anthropometrics of Elderly Men 

No. Dimension Measurement Anthropometric 
Dimension 

Anthropometric 
Measurement 

Conformity 

1 Top Shelf 
Height 

137 cm 50th %tile of 
Men’s Elbow 
Height 

92.87 -107.12 
cm 

50th %tile of 
Men’s Elbow 
Height 

92.87 -107.12 
cm 

No 

2 Upper-
Middle 
Shelf 
Height 

97.5 cm 50th %tile of 
Men’s Elbow 
Height 

92.87 -107.12 
cm 

50th %tile of 
Men’s Elbow 
Height 

92.87 -107.12 
cm 

Yes 

3 Lower-
Middle 
Shelf 
Height 

51 cm 50th %tile of 
Men’s Elbow 
Height 

92.87 -107.12 
cm 

50th %tile of 
Men’s Elbow 
Height 

92.87 -107.12 
cm 

No 

4 Bottom 
Shelf 
Height  

10 cm 50th %tile of 
Men’s Elbow 
Height 

92.87 -107.12 
cm 

50th %tile of 
Men’s Elbow 
Height 

92.87 -107.12 
cm 

No 

5 Wardrobe 
Depth 

43 cm 5th %tile of 
Men’s Thumb 
Tip Reach 

Maximum 54.9 
cm 

Yes 
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The measurements show that only the upper-middle shelves conform to the 

anthropometrics of elderly men. Meanwhile, other shelves are either too tall 

or too short. 

Wardrobe in Catelya House 

A wardrobe in Edelweiss House [sic] has three shelves. The following is its 

comparison with the anthropometrics of elderly women, as shown in Table 7 

below. 

Table 7. Comparison between Wardrobe’s Dimensions in Catelya House and 
Anthropometrics of Elderly Women 

No. Dimension Measurement Anthropometric 
Dimension 

Anthropometric 
Measurement 

Conformity 

1 Wardrobe 
Height 

140 cm 5th %tile of 
Women’s 
Vertical Reach 

Maximum 143.8 
cm 

Yes 

Wardrobe 
Depth: 
5th %tile of 
Women’s Palm 
Length 

Maximum 13.51 
cm 

No 

2 Top Shelf 
Height 

91 cm 50th %tile of 
Women’s Elbow 
Height 

84.76 – 96.23 
cm 

Yes 

3 Middle 
Shelf 
Height 

52 cm No 

4 Bottom 
Shelf 
Height  

12 cm No 

5 Wardrobe 
Depth 

43 cm 5th %tile of 
Women’s 
Thumb Tip 
Reach 

46.26 – 56.83 
cm 

Yes 
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The measurements show that only the top shelves conform to the 

anthropometrics of elderly women. Meanwhile, other shelves are either too 

tall or too short. 

Bathroom 

Bathroom in Catelya House 

Table 8. Comparison between Bathroom’s Dimensions in Catelya House and 
Anthropometrics of Elderly Women 

No. Dimension Measurement Anthropometric 
Dimension 

Anthropometric 
Measurement 

Conformity 

1 Bathtub 
Height 

85 cm 50th %tile of 
Women’s Elbow 
Height minus 
bath scoop’s 
size (7.5 cm 
radius) 

77.2 – 88.73 cm Yes 

2 Toilet 
Height 

40 cm 50th %tile of 
Women’s 
Popliteal Height 

35.89 - 40.10 cm Yes 

3 Toilet 
Width 

36 cm 95th %tile of 
Women’s Hip 
Width 

33 – 43.3 cm Yes 

4 Toilet 
Length 

47  cm 95th %tile of 
Women’s 
Popliteal Rump 
Length 

43.3 – 49.27 cm Yes 

5 Handrail 
Height 

86 cm 5th %tile of 
Women’s Elbow 
Height 

75.11 - 86.58 cm Yes 
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The measurements show that all facilities inside the bathrooms in Catelya 

House conform with the anthropometric measurements of elderly women. 

Thus, they are ideal from the anthropometric standpoint. 

Bathroom in Edelweiss House 

Unlike Catelya House, the bathrooms in Edelweiss House are non-en suite. 

Furthermore, they are divided into two types: Toilet Room for urinating and 

defecating and Bath Room for taking a bath. The following is their 

comparison with the anthropometrics of elderly men, as shown in Table 9 

and Table 10 below. 

Table 9. Comparison between Toilet Room’s Dimensions in Edelweiss House 
and Anthropometrics of Elderly Men 

No. Dimension Measurement Anthropometric 
Dimension 

Anthropometric 
Measurement 

Conformity 

1 Room 
Width 

108 cm 5th %tile of 
Men’s Elbow 
Reach 

76.5 – 86.49 cm No 

2 Toilet 
Height 

40 cm 50th %tile of 
Men’s Popliteal 
Height 

38.5 – 43.49 cm Yes 

3 Toilet 
Width 

37 cm 95th %tile of 
Men’s Hip 
Width 

36.24 – 43.76 
cm 

Yes 

4 Toilet 
Length 

49  cm 95th %tile of 
Men’s Popliteal 
Rump Length 

48.79 – 55.7 cm Yes 

5 Handrail 
Height 

86 cm 5th %tile of 
Men’s Elbow 
Height 

79.37 – 93.62 
cm 

Yes 
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Table 10. Comparison between Bath Room’s Dimensions and 
Anthropometrics of Elderly Men 

No. Dimension Measurement Anthropometric 
Dimension 

Anthropometric 
Measurement 

Conformity 

1 Bathtub 
Height 

85 cm 5th %tile of 
Men’s Elbow 
Height minus 
bath scoop’s 
radius 

71.8 – 86.12 cm Yes 

2 Handrail 
Height 

86 cm 5th %tile of 
Men’s Elbow 
Height  

79.3 – 93.62 cm Yes 

From the two tables above, we can see that anthropometric non-conformity 

is only found in Toilet Room width because both handrails are placed too 

wide apart from each other, making it difficult for elderly men to reach and 

use. 

Discussion 

When compared with the data of 47-year-olds collected from 

antropometriindonesia.org, the anthropometric measurements of elderly 

people are “shrinking”, as shown by an example in the table below. 

Table 11. Anthropometric Changes When Reaching Old Age 

No Anthropometric 
Dimension 

Age 47 

(antropometriindonesia.org) 

Factual 
Age 

Decrease 
(%) 

1 95th %tile of Men’s 
Body Height 

178.22 cm 161.6 cm 9.32 

2 95th %tile of Women’s 
Body Height 

174.08 cm 167 cm 4.07 
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These changes are in line with what Stoudt (1981) and Barlow and Braid 

(1990) argue (Kroemer, 2005). 

Losses of elasticity in movement, ability to walk, and ability to see are 

certain in elderly people, and with age, these functions and abilities will 

continue to deteriorate, as stated by Kroemer (Kroemer, 2005). 

In terms of activities, the residents have “no choice” but to eat meals inside 

their rooms because no room is large enough to seat all of them. The current 

pantry cannot fit all residents. As a consequence, food remnants are 

scattered throughout the rooms, attracting pests such as insects and cats. 

In terms of occupancy, particularly in Catelya House, London Housing Design 

Guide suggests a minimum room size of 7 m2 for 1 occupant, and 12 m2 for 2 

occupants (Mayor of London, 2010). The current size of approximately 13.48 

m2 (2.85 m x 4.73 m) for 2 people is actually an ideal capacity. However, if a 

3rd person is added, the room will exceed its acceptable capacity. 

Meanwhile, the facilities that are designed too tall or too short are putting 

the elderly residents in significant danger because of a higher risk of falling. 

A fall may increasingly happen as elderly people lose their ability to maintain 

posture and balance (Kroemer, 2005). This accident is proven to be the 

“gateway” to and “catalyst” in more advanced degeneration due to the pain 

syndromes, functional limitations, dislocations, serious tissue injuries, and 

fractures that follow – leading to higher treatment costs and mortality rates 

(Karlsson, Magnusson, Schewelov, & Rosengren, 2013). 

Also, all the elderly in this nursing home were homeless brought by the 

Jakarta Provincial Social Bureau from the city road. Therefore, they don't 

complain about the facilities because the current place is better than the 

previous one. But this research can help the management as a reference to 

procuring the bathroom and bedroom facility with resident conformity. On 
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the basis of this research's result, socialization will also be carried out for 

the elderly to use the facilities safely. 

Conclusion 

Not all facilities, such as beds, wardrobes, and bathrooms, conform with the 

prescribed anthropometric measurements for elderly people living in PSTW 

Budi Mulia I. The beds are too tall; the wardrobe’s top and bottom shelves 

are difficult to reach, making them practically unusable; and the bathroom’s 

handrails are too wide apart to be comfortably reached. All these design 

flaws increase the risk of falls for the elderly people living there. In addition, 

there needs to be further research in both government and private elderly 

home institutions because of different environmental and facilities condition 
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Abstract: This paper examines the barriers concerning access to hotel 

facilities in India, which leads to the physical exclusion of tourists with some 

form of physical disability. This research aims to analyse the existing 

facilities available in a hotel as experienced by these users with regard to 

mobility, circulation, and access to services in all categories of hotels in 

India. People with disabilities (PwD) have the same motivation to travel and 

experience tourism as other tourists but are impeded owing to the 

challenges that they experience in hotels. This study focuses on PwD’s 

perspectives on the concept regarding barrier-free hotel design and planning 

in India, which encourages ‘accessible tourism’. Furthermore, this research 

employs a quantitative analysis from the users’ perspective pertaining to 

differently abled tourists with respect to the concepts of ‘barrier-free’ and 

‘accessible tourism’. The users’ experiences have been rated for hotels 

ranging from budget to 5-star categories. Moreover, the research findings 

indicate that although barrier-free tourism is emerging as a concept in India, 

many hotels are yet to implement universal standards concerning 

accessibility. While the Ministry of Tourism, Government of India, has taken 

several initiatives to provide barrier-free tourism in 4- and 5-star hotels to 

make their facilities accessible for PwD, this research recommends that such 

facilities should be upgraded in budget hotels as well, in order to develop 
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affordable and inclusive hotel design. In addition, this study emphasizes the 

relevance of universal design and proposes a new paradigm to establish 

inclusive hotels, which can further encourage domestic and international 

tourists to experience the rich culture and heritage of India. 

Keywords: People with Disability (PwD), hotel design, accessible tourism 

Introduction 

People with disabilities (PwD) are vulnerable because of the many barriers 

they face: attitudinal, physical, and financial. Addressing these barriers is 

within our reach, and we have a moral duty to do so. Most importantly, 

addressing these barriers will unlock the potential of numerous people who 

have so much to contribute to the world. Governments worldwide can no 

longer overlook the hundreds of millions of PwD who are denied access to 

health, rehabilitation, support, education, and employment and never get 

the chance to shine, Stephen Hawking (Ministry of Statistics and Program 

Implementation, Government of India, 2016). 

Major barriers that PwD experience are factors of the physical environment 

that restrict their societal participation. These barriers can have a huge 

impact on the experience of disabled users and exacerbate their disability, 

as asserted by the World Report on Disability (WHO & World Bank, 2011). 

Modifications implemented to improve accessibility to transport systems or 

public infrastructure can reduce such barriers and foster inclusivity. Hammel 

et al. (2015) agree that environmental factors, which include the built and 

natural environment, assistive technology, and transportation are most 

relevant in providing accessibility in the form of physical, cognitive, sensory, 

and social communication, which can improve societal inclusion. 

Furthermore, PwD have the motivation to travel (Shi, Cole, & Chancellor, 

2012), with a desire to be independent, even though their accessibility needs 

may vary. Accessibility remains as one of the ‘pull factors’ of one’s 

motivation to travel. United Nations (2003), and Yau, McKercher and Packer 

(2004) state that PwD have the same motivations to travel and experience 
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leisure activities as the rest of the population. Allan (2013) posits that the 

motivation of these travellers relates to their interest in visiting historical or 

cultural sites as well as for enjoyment, and this enhances engagement in 

tourism. 

The Concept of Accessible Tourism 

The definitions of ‘accessible tourism’ are dynamic and change with the 

context. Gillovic, McIntosh, Darcy, and Cockburn-Wootten (2018) suggest 

that there is successive movement in the usage of the term to  ‘barrier-free 

tourism’, ‘disabled tourism’, ‘easy-access tourism’, ‘inclusive tourism’ and 

‘tourism for all’ to the more recent and updated concept of ‘accessible 

tourism’. Recommendations as well as best practices for ‘accessible tourism’ 

have been put forth globally by collaborative stakeholders, which state that 

governments, international agencies, tour operators, and end-users, 

including PwD and their organisations, can ensure successful tourism (United 

Nations Enable, 2018). 

‘Accessible tourism enables people with access requirements, including 

mobility, vision, hearing, and cognitive dimensions of access, to function 

independently and with equity and dignity through the delivery of universally 

designed tourism products, services, and environments’, Darcy and Dickson 

(2009). This definition addresses those travelling with children in prams, 

PwD, and senior citizens. According to Darcy and Dickson (2009), accessible 

tourism creates a destination experience that is socially sustainable and 

considers the needs of all individuals. The said concept has been discussed in 

detail in the Manual on accessible tourism for all: Principles, tools and best 

practices (World Tourism Organization, 2016). Accessible tourism is a form of 

tourism that enables every individual, irrespective of their physical, social or 

cultural conditions, to engage in leisure and tourism activities and has a 

process that allows them to function independently through universal 

tourism products, services, and environments. 

Devi, Goyal, and Ravindra (2013) define accessibility as physical access as 

well as accessibility to transportation. The five components considered to be 
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environmental barriers by Whiteneck, Harrison-Felix, Mellick, Charlifue, and 

Gerhart (2014) are accessibility, accommodation, resource availability, 

social support, and equality. The first component accessibility relates to 

transportation, road infrastructure, and mobility within the city, which 

should be user-friendly. Rahman and Ohmouri (2014) have considered 

accessibility or public transport as one of the primary barriers to the 

development of an accessible environment. Moreover, accommodation as an 

environmental aspect can restrict one’s activities. Resources availability 

refers to medical facilities, whereas social support represents a community’s 

attitude towards integrating PwD. In addition, equality refers to policies and 

regulations adopted by governments and organisations to provide equal 

opportunities. Of the five barriers listed above, accessibility and 

accommodation were considered as the barriers that affected wheelchair 

users the most. Hence, the primary constraints for tourists with disabilities 

are transportation and hotel accommodation. 

To provide inclusive and barrier-free tourism, various aspects are important, 

of which transportation and accommodation should be addressed for the 

designing and planning of hotels, so that they can provide their users the 

opportunities concerning accessibility. The role played by urban planners, 

architects, and local authorities is vital in the creation of awareness 

regarding accessibility. 

Hotel accommodation as a barrier in tourism 

Certain authors (Poria, Reichel & Brandt, 2011; Tantawy, Kim, & Pyo, 2004) 

are of the opinion that deficiencies in hotel design can create barriers for 

tourists with disabilities and believe that hotel managements should 

overcome these barriers with the help of best practices through various 

measures to ensure a valuable experience for their users. Darcy (2007) points 

out that very limited research has been conducted on accessible tourist 

accommodation and the accessible tourism market, which is a global 

phenomenon involving tourists who have various issues in terms of mobility, 

vision, hearing, and cognitive abilities. 
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In general, the accommodation provided by hotels rarely meets the desired 

criteria, and existing hotels need to remodel their infrastructure and 

facilities to provide barrier-free tourism (Bisschoff & Breedt, 2012). While 

evaluating tourist sites for differential users, Israeli (2002) describes seven 

accessibility attributes for wheelchair users or those using crutches as 

walking aids. These attributes include staircases, elevators, parking areas, 

sidewalks, access ramps, paths, and restrooms. Further, these attributes can 

be studied with regard to details such as the height and the width of the 

access point to a hotel, for the comfort of all users. There is always an 

apprehension among differently abled users about using these facilities at 

tourist sites, which creates barriers. Israeli (2002) concludes that serving all 

users is not something that comes naturally to most people. Therefore, 

special accommodation must be considered to serve PwD well. 

The physical barriers to hotel accommodation were studied by Poria, 

Reichel, and Brandt (2011). Their study differentiates difficulties and 

barriers linked to the types of environments (human or physical) as well as 

emotions. Furthermore, it evaluates the barriers in hotel accommodations,  

with a focus on hotel rooms, hotel public areas, hotel restaurants, and staff 

attendance. Most of the findings indicate that the dimensions of the 

furniture in hotel rooms and hotel public areas were not comfortable for 

wheelchair users, and they experienced difficulties in using them. Though 

their experience with hotel staff was satisfactory, these users found most 

hotel staff to be overprotective, trying to assist even when they did not 

require help. The concept of ‘accessibility’ is relative, and the hotel staff 

considered certain areas of the hotel as ‘accessible’, although according to 

the users there were barriers. 

Other research works (Popiel, 2014; WTO, 2016) also found that 

accommodation is a challenge for travellers with disabilities. Comfort and 

safety are the primary criteria in design, and as per the standards of 

universal design criteria, accommodation facilities must adhere to the 

specified standards on accessibility. Therefore, there is a need to consider 

design and planning principles for hotel accommodations that cater to the 
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requirements of all tourists. The concept of universal design has been 

discussed in the following section, which emphasises an inclusive design 

approach. 

The Concept of Universal Design 

‘Universal Design is defined as products and environments created to be 

usable by all people, to the greatest extent possible, without the need for 

adaptation or specialized design’, according to the Centre for Universal 

Design, 2007 (City of Calgary Community Neighbourhood Services (CNS), 

2010). Moreover, Burgstahler (2009) describes the features of the seven 

principles of universal design as follows: 

Equitable use for people with diverse abilities, flexibility to accommodate 

individual preferences and abilities, simple and intuitive so that design is 

easy to understand for all irrespective of knowledge, and language skills, 

perceptible information to communicate necessary information to the user, 

tolerance for error to minimise hazards, low physical effort to access design 

which is comfortable to the user with minimum fatigue, size, and space for 

approach, reach, manipulation, and use regardless of the user’s body size, 

posture, or mobility. 

These principles of universal design have been adopted in the tourism sector 

and in hotels to minimise the barriers faced by PwD. Darcy, Ambrose, 

Schweinsberg, and Buhalis (2010) studied the relevance of the concept 

concerning universal design for the provision of accessible tourism 

environments. Moreover, they analysed its role in supporting  the operational 

management of facilities and reduction of operational costs. Moreover, these 

principles of universal design are recommended by the Accessibility Design 

Guide: Universal design principles for Australia’s aid program (2013), which 

focus on physical accessibility to the built environment in order to meet the 

requirements of as many users as possible. World Tourism Organization 

(2016) discusses the relevance of universal design for buildings, stating that 

hotels with a single entrance and staircase may create barriers for people 
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who carry luggage and could also act as a threat for wheelchair users while 

accessing the hotel space. 

Tourism in India 

India is a land with a rich cultural heritage and traditions, which attract 

domestic and international tourists, given the country’s diversity pertaining 

to historical and ancient monuments, palaces, forts, museums, wildlife 

sanctuaries, and various scenic destinations. Over the past few years, the 

tourism industry in India has flourished and is becoming an important sector 

of the Indian economy (Malik & Nusrath, 2014; Vijayaragavan, 2014), 

although many challenges for the tourism industry are still prevalent, 

including building and providing sufficient infrastructure, accessibility, and 

amenities (Dayananda & Leelavathi, 2016). As the number of travellers with 

differential abilities increases, the potential market of the tourism industry 

keeps increasing, and the Indian Government has been implementing several 

measures to provide accessible tourism (Shanimon & Hameedu, 2013). 

In their survey on accessible tourism in India, the Ministry of Tourism, 

Government of India, (2015) studied the scope of accessible tourism among 

domestic and international tourists. It concluded that there is a lack of 

necessary facilities in hotel rooms for tourists, with reduced mobility, higher 

tariffs for adaptable rooms, and a lack of understanding of special needs 

among hotel staff. Many initiatives have been taken by the Government of 

India to encourage the notion regarding barrier-free cities. As specified in 

the guidelines of the Government of India, drafted by the Ministry of Urban 

Development (2016), the concept of a barrier-free city that follows universal 

design principles has been put forth. These principles include retrofitting 

existing old buildings to comply with accessibility standards and creating 

modes of ingress and egress to emphasise the dignity and independence of 

PwD. 

ITC hotel division has adopted the concept of universal design based on 

international best practices. A Guide to Universal Design in Built 

Environments (ITC Hotels, 2014) discusses inclusive environments in hotels, 
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which incorporate design for structural needs that include circulation areas 

such as parking, building entrances, corridors, lifts, stairs, ramps, handrails, 

and all common facilities such as restaurants, business and conference 

centres, spas, health clubs, guest rooms, and shower rooms. Furthermore, 

the guidelines address finishes and materials to be used for hotels, signage, 

and lighting that incorporate the principles of universal design in their 

planning. 

When it comes to inclusiveness, it seems to be a one-sided argument in 

India, wherein very few stakeholders are interested in adopting, investing, 

and implementing an accessible design to build infrastructure. The majority 

of the available literature does not address the perspective of PwD. 

Research conducted in this area is very scarce, which acts as a deterrent for 

policymakers to encourage further growth of inclusiveness in the country. 

Hence, this study aims to provide an overview of users’ perspective on 

inclusiveness in various categories of hotels in India. The said perception is 

defined as the way people receive, select, organise, and attribute meanings 

to objects, individuals, and events through their five senses. Moreover, this 

research aims to provide guidelines for policymakers and hotel promotors to 

ensure inclusiveness and barrier-free access to hotels, which will enhance 

the performance of hotels and tourism in India. The findings of this research 

further the knowledge on inclusive design requirements of PwD, which 

directly influences accessible tourism in India. 

Research Questions 

• What are the perceptions of travellers with disabilities regarding the 

level of inclusiveness among existing hotels of various categories in 

India? 

• Is inclusiveness independent of the hotel type? 

Methodology 

The key research objective was to evaluate the perceptions of PwD during 

their stay at a hotel who are local tourists. The study adopted a descriptive 
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research design. The target population comprised domestic travellers with 

mobility disability, who stayed in hotels when they travelled to a destination 

for work or recreation.,  In our study, a survey was conducted among PwD to 

analyse their perspectives on the inclusive nature of the existing hotels in 

the country. The respondents of the survey were identified through a 

registered non-government organisation located in Mumbai, India, which 

works for the welfare of PwD. The sampling was carried out with the 

intention to cover all respondents with mobility disabilities. A non-

probability sampling technique, Snowball sampling, was employed to collect 

the relevant data. 

A survey instrument in the form of a questionnaire was developed, adopting 

the seven principles of universal design. Data was collected using a 

structured questionnaire with 25 statements in the form of five-point Likert 

scale. Moreover, the questionnaire has two sections, wherein the first 

focuses on the demographic profile of the respondents and the second 

contains various statements related to the respondents’ perceptions on 

measuring inclusiveness in hotel design. The perception of the respondents 

was collected using a questionnaire that contains statements related to 

accessibility, circulation, guest room experience, and the common facilities 

available. In addition, inclusiveness of the hotel design was measured as per 

the design standards based on anthropometric application. 

‘Anthropometrics’ is the study of human body measurements and is an 

interface between the human body and the components of interior space 

(Panero & Zelnik, 1979). Anthropometrics vary for PwD. Hence, considering 

the application of anthropometrics to the hotel design can make it inclusive. 

The questionnaire, which was developed as a Google form, was sent to 83 

respondents, and 45 filled-in questionnaires were received. The data was 

coded in SPSS v25, following which it was captured and analysed. 

Appropriate statistical techniques were applied, and at each turn, both the 

statistical significance and practical significance were considered. To 

describe the data, the measure of the central tendency and variation has 

been used. Furthermore, one-way ANOVA has been used to identify and infer 
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the significant difference in the respondents’ perceptions on the level of 

inclusiveness in business and various star category hotels in India. The 

reliability of the variables in this construct is measured using Cronbach’s 

alpha. The overall value of the questionnaire is α = 0.884, and the value of 

Cronbach alpha denotes the high reliability of the measurement scale. 

Results 

The respondents are aged between 19 to 71 years, with a mean age of 39 

years, among which 24 were male and 21 were female. All the respondents 

(55) in the survey were wheelchair bound. To elaborate further, 35% of the 

respondents stayed in budget hotels, 20% stayed in 4-star hotels, while only 

12.5% stayed in 5-star hotels during their last travel to a destination. 

However, five respondents did not reveal their choice of hotel category 

during their last stay. Moreover, 29.3% travelled independently once in three 

months, whereas 36.6% never travelled independently. On the other hand, 

the percentages of those who travelled independently biannually and 

annually were 14.6% each, for a cumulative total of 29.2%. 

Table 1: Demographic Profile of the Respondents 

Category Range Frequency Percentage 

Gender Male 
Female 

24 
21 

53.3 
46.7 

Age Average 
Minimum 
Maximum 

39 
19 
71 

NA 

Categories of Hotel for 
stay while travelling by 
PwD 

Budget Hotel 
3 Star 
4 Star 
5 Star 

14 
13 
08 
05 

35.0 
32.5 
20.0 
12.5 

Frequency of 
independent travel by 
PwD 

Never 
Once a month 
Once every 3 months 
Once every 6 months 
Once every year 

15 
02 
12 
06 
06 

36.6 
4.9 
29.3 
14.6 
14.6 

The first research question sought to evaluate the level of inclusiveness 

across different hotel types. To answer this research question, the 
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respondents were asked to rate their perception on the inclusive design of 

various facilities, space for circulation, accessibility from the entrance to 

exits, design of furniture in a hotel room, design and layout of a guest room, 

design and layout of guest bathroom, fittings in the bathroom, and the 

design of common spaces such as restaurants, public toilets, and landscape 

area of a hotel. 

Their responses were measured on a five-point Likert scale, with 1 

representing poor and 5 representing excellent. The cut-off point between 

poor and excellent was 3.0, and the results have been summarised in Table 

2. 

Table 2. Descriptive Statistics on the Level of Inclusiveness among Hotels of 
Various Categories in India 

 Budget 

Hotel 

3-Star 4-Star 5-Star 

Support is given to for PwD by 

all the hotel facilities 

2.08 2.69 2.13 4.00 

Entry and exit access points are 

designed for PwD 

1.86 2.69 2.25 4.20 

Specific parking spaces are 

available for PwD 

1.64 2.25 1.25 3.20 

Entry from parking to the 

entrance is at the same level or 

is accessible with the help of a 

ramp 

2.07 2.50 1.75 3.60 

Various signage are present in 

the hotel to guide all the guests 

2.29 2.62 1.43 3.60 
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 Budget 

Hotel 

3-Star 4-Star 5-Star 

Sufficient natural and artificial 

lighting is available in all areas 

2.73 3.17 3.38 4.75 

Tactile strip identification is 

applicable 

2.33 2.00 1.86 3.00 

Hotel guest rooms have designs 

that support PwD  

1.71 2.09 2.00 2.80 

Beds are designed to support 

PwD 

1.93 2.23 1.88 3.20 

All furniture in hotel rooms are 

designed keeping in PwD in 

mind 

1.57 2.17 1.88 2.80 

There is a provision of a shower 

chair or bench in toilets 

1.36 1.58 1.50 3.00 

The flooring of the guest room 

and toilet is at the same level 

1.86 2.42 2.63 4.20 

Sanitary fittings in the toilet are 

accessible to PwD 

1.57 2.17 2.50 4.00 

Hotel guest room toilets have 

supportive handrails 

1.64 1.67 1.50 3.80 

Mirrors of wash basins are at a 1.93 2.17 2.00 4.00 
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 Budget 

Hotel 

3-Star 4-Star 5-Star 

height comfortable to use 

Mobility options inside the 

hotel are designed keeping 

PwD in mind 

2.14 2.45 2.25 3.40 

Facilities are designed to keep 

the body in a neutral position 

1.92 2.17 2.13 3.75 

Facilities are designed to 

tolerate accidental and 

unintended actions by users 

2.14 1.92 2.25 3.75 

Corridor sizes in the hotel 

premises are comfortable for 

movement 

2.79 3.25 3.25 4.40 

Lift size is comfortable for 

movement and circulation 

2.71 2.92 3.00 4.60 

The emergency exit is 

accessible to PwD in case of 

emergency 

1.43 2.25 1.63 3.50 

The outdoor landscaped areas 

are easily accessible to PwD 

1.93 1.83 2.00 3.40 

Dining tables are suitable for 

PwD 

2.15 2.50 2.50 4.00 
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 Budget 

Hotel 

3-Star 4-Star 5-Star 

Buffet and service counters are 

suitable for PwD 

2.64 2.62 2.38 3.75 

Hotel staff are experienced in 

assisting PwD 

2.50 2.85 2.13 4.40 

This table shows that for budget hotels, most of the items were rated 

negatively, wherein all the statements on inclusiveness are rated with the 

mean value being less than 3.0. The mean value denotes extremely poor 

accessibility in the design and layout of budget hotels. For 3-star hotels, only 

two items had mean ratings greater than 3.0, whereas the rest had ratings 

less than 3.0, which suggests a relatively poor level of inclusiveness. For 4-

star hotels, just as in 3-star hotels, the majority of the items were rated 

poorly. The size of corridors in the hotel premises and the availability of 

natural and artificial light were rated average, similar to that of 3-star 

hotels. Unlike the other star category and budget hotels, many items of 5-

star hotels were rated positively for their inclusive design. Moreover, 5-star 

hotels are ahead of all the other categories in terms of the design of guest 

rooms, bathrooms, and sanity fittings provided. No remarkable difference 

was observed regarding guest room design, beds, furniture, and fittings 

provided between the different categories of hotels. 

Inclusiveness Based on Hotel Types 

The second research question evaluates if the level of inclusiveness was 

dependent on the hotel type. A hypothesis has been proposed to test the 

relationship between  hotel type and inclusive design. The hypotheses for 

this research question are as follows: 

• H0: Inclusiveness is independent of hotel type. 

• H1: Inclusiveness is dependent on hotel type. 
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Since the dependent variable, inclusiveness, was a scale variable, and the 

independent variable, hotel type, was an ordinal variable one-way ANOVA 

analysis was optimal to consider the same. In this regard, the test was 

conducted at 95% confidence level, and the key assumption for the use of 

ANOVA as well as the homogeneity of variances between different groups of 

hotels have been presented in Table 3. 

Table 3: Test of Homogeneity of Variances 

Inclusive Tourism Levene’s 

Statistic on 

Homogeneity 

df1 df2 Sig. 

Based on Mean 1.434 3 36 0.127 

Based on Median 1.204 3 36 0.322 

Based on Median, with Adjusted df 1.204 3 24.339 0.329 

Based on Trimmed Mean 1.228 3 36 0.134 

From the results, the computed p-values were noted to be greater than 0.05. 

It follows the observation that the variances were homogeneous, thus 

validating the use of ANOVA. The result of one-way ANOVA has been 

presented in Table 4. 

Table 4: ANOVA Test: Inclusive Tourism and Hotel Type 

 Sum of 

Squares 

Df Mean 

Square 

F Significance 

Between 

Groups 

11.443 3 3.814 8.199 0.000 

Within Groups 16.748 36 0.465   

Total 28.191 39    

From the aforementioned table, it can be note that F (3.36) = 8.199; p = 

0.00 < 0.05. To this effect, with the p-value being less than 0.05, we reject 
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the null hypothesis and conclude that enough statistical evidence was 

present at the 99.9% confidence level such that the ratings of inclusive 

tourism differed from one hotel type to another. Furthermore, this was also 

confirmed using the Welch and Brown-Forsythe robust tests of equality with 

regard to the means presented in Table 5. 

Table 5: Robust Tests of the Equality of Means: Inclusive Tourism and Hotel 

Type 

 Statistics df1 df2 Significance 

Welch 4.257 3 13.462 0.026 

Brown-Forsythe 6.785 3 12.393 0.006 

a. Asymptotically F distributed 

Again, from the preceding analysis, it can be ascertained that both statistics 

had p-values of 0.026 < 0.05 and 0.006 < 0.01, respectively. This affirms that 

the mean ratings of the aggregate inclusive tourism score differed 

significantly with the hotel type. To further establish the key hotel types 

that were significantly different from one another in terms of the ratings, 

the Bonferroni post-hoc test was conducted, as proposed by Field (2016). 

The related output has been presented in Table 6. 

Table 6: Post-Hoc Test - Inclusive Tourism and Hotel Type 

(I) Hotel Type (J) Hotel Type Mean Difference 
(I-J) 

Significance 

Budget Hotel 3-Star -0.41363 0.745 
4-Star -0.12301 1.000 
5-Star -1.71269* 0.000 

3-Star Budget Hotel 0.41363 0.745 
4-Star 0.29063 1.000 
5-Star -1.29906* 0.005 

4-Star Budget Hotel 0.12301 1.000 
3-Star -0.29063 1.000 
5-Star -1.58968* 0.001 

5-Star Budget Hotel 1.71269* 0.000 
3-Star 1.29906* 0.005 
4-Star 1.58968* 0.001 
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In the preceding analysis, the highest mean difference (MD) was observed 

between budget hotels and 5-star hotels (MD = -1.71269; p < 0.05), followed 

by the mean difference between 4-star hotels and 5-star hotels (MD = -

1.58968; p < 0.05), and the least significant difference was found between 3-

star hotels and 5-star hotels (MD = -1.29906; p < 0.05). It should be noted 

that no statistically significant difference was observed between the level of 

inclusive tourism between budget hotels and 3-/4-star hotels (p > 0.05). The 

same applies between 3-star hotels and budget/4-star hotels (p > 0.05). 

Again, no difference in the ratings of inclusive tourism was noted between 4-

star hotels and budget/3-star hotels (p > 0.05). 

Discussion 

The primary aim of this study is to identify the perceptions of travellers with 

disabilities regarding inclusiveness in the design of various hotels in India. 

Understanding such perceptions will serve as a great source of knowledge for 

service providers to decide on the design and planning of hotels. 

Furthermore, it will help policymakers take the necessary action that 

supports inclusiveness and promotes accessible tourism in India. The results 

of this study disclose that in budget hotels, there is an inadequate provision 

for necessary shower chairs, and the design of sanitary fitting and furniture 

in the hotel guest room was considered inappropriate. Moreover, PwD 

perceive that accessibility is poor due to lack of accessible emergency exits 

and parking spaces. In other words, it can be argued that the overall level of 

inclusiveness was poor in budget hotels. In addition, the availability of 

artificial and natural lighting and the size of corridors in these hotels were 

rated in average by the PwD. In 3-star hotels, lack of provisions for shower 

chairs, handrails, and accessibility to outdoor landscape areas were rated 

poor for inclusiveness. In 4-star hotels, parking areas for disabled individuals 

and inadequate signage were rated poor. The mobility options available for 

hotel guests are comparatively better in 5-star hotels, which include the size 

and space of lifts, mobility options within the hotels, and access to the 

landscape. The assistance provided by the hotel staff was satisfactory only 

for the users of the 5-star hotel category. The guests who opted for 5-star 
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hotels reported better mobility as compared to those of other hotels. In 

these hotels, the dining infrastructure is also more accessible and 

comfortable. 

In answer to the question concerning independence between inclusiveness 

and the hotel type, the results show that the former is independent of the 

latter. In terms of the inclusiveness of hotels, only the 5-star hotels were 

considered to be inclusive. Budget hotels, 3-star, and 4-star hotels were not 

fully inclusive for all respondents. The level of inclusiveness in budget 

hotels, 3-star, 4-star hotels was reported to be very poor and invariably the 

same. However, 5-star hotels received positive ratings for inclusiveness, and 

this was invariably different from that of the other hotels. This study’s 

results strongly conclude that 5-star hotels offer more inclusive facilities to 

travellers with disabilities in comparison to other hotels. 

All hotels, irrespective of their star category, should be inclusive, barrier-

free and accessible. The concept of universal design, if followed by hotel 

managements for their design and planning, can help to reduce barriers for 

domestic and international tourists with disabilities who are motivated to 

travel in order to experience the rich cultural heritage of India. 

Most travellers with disabilities want to travel independently (Shi et al., 

2012). Thus, reducing barriers in hotels would encourage and motivate their 

travel. Furthermore, the employment of trained staff can address the 

barriers pertaining to communication with users to ensure that they 

experience comfort. From the perspective of hotel managements, guest 

satisfaction can be enhanced if the hotel design, as well as services 

correspond to users’ requirements. The fact that the majority of tourists did 

not travel independently indicates that such barriers are the causes that 

impeded their travel. 

Moreover, this research asserts that the notion of ‘grey tourism’ associated 

with elderly people is becoming popular in India. As stated by Persson, 

Henrik, Yngling, and Gulliksen (2014), designing accessible interfaces for 

older people, with increased requirements for accessibility, is similar to and 
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as important as addressing the cognitive, physical, and sensory functions of 

travellers with disabilities. Encouraging accommodation service providers to 

adopt an inclusive design and plan their hotels will offer great opportunities 

for a new tourism market in India. Sibi (2017) observes that efforts to make 

travel destinations accessible to all will encourage local economies and 

impact the travel market. 

Policy Implication for Inclusive Hotel Design 

The Ministry of Tourism, Government of India, (2015) has taken various 

initiatives to promote tourist facilities, which are barrier-free, thereby 

encouraging the concept of new accessible tourism. As specified by the said 

ministry, the conditions for making hotels accessible to differently abled 

individuals have been included in the guidelines for approval and 

classification of only 4- and 5-star category hotels. One of the aims of this 

study is to propose a set of guidelines for policymakers and service 

providers. The guidelines suggested below are based on the literature review 

as well as the results of the quantitative analysis conducted by this study. 

The researchers of this study propose seven strategies to make all the 

categories of hotels in India inclusive and barrier-free, which are as follows: 

• The concept of universal design should be made mandatory for all 

new hotels, so that they are accessible for all persons with or without 

any disability, old age travellers, and those with special needs. 

• Remodelling of existing hotels that lack inclusiveness should be 

encouraged to make them barrier-free. For example, installation of 

foldable ramps at entrances or replacement of the existing furniture 

of a reserved hotel room for PwD. 

• Policymakers may introduce an incentive scheme for existing hotels in 

the form of a reduction on taxes and subsidised credits to renovate 

existing infrastructure. 

• Policymakers should come up with an incentive program to train 

employees to give support to PwD. Hotels themselves may formulate 

a reward system to motivate and recognize the staff who support 

PwD. 
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• The Ministry of Social Justice and Empowerment must provide a set of 

guidelines for hotel designs of all hotel types. 

• A design audit of hotels for inclusive design should be performed on a 

regular basis for all hotel types. 

• Collection of feedback from tourists with disabilities, both local and 

international, during check out will help service providers ensure 

continuous improvement in terms of inclusive design. 

Design Implications for Inclusive Hotel Design 

This research recommends that designs of not only rooms, but entrances, 

parking, lobbies, lifts, corridors, restaurants etc., should adhere to the 

principles of ‘ergonomics’ in addition to anthropometric data to fit human 

dimensions. 

Ergonomics is a scientific discipline related to the understanding of 

interactions between humans and other elements or systems, and to the 

application of theories, principles, data and methods to design in order to 

optimise human well-being and overall system performance. (Dos Santos & 

De Carvalhob, 2012) 

The overall space planning shall provide an opportunity for barrier-free 

movement in the hotel premises to all users and encourage them with 

respect to independent accessibility. The entry and exits should have 

comfortable slopes with ramps and handrails. Moreover, the existing budget 

hotels can develop cost-effective solutions with temporary ramps to ensure 

accessibility and can remodel existing spaces through spatial design 

intervention. The width of corridors, size of lifts, detail design of furniture in 

hotel rooms, design of toilets, design of various amenities such as 

restaurant, swimming pool, and other recreational facilities should follow 

accessibility standards. Hotels should also allocate funds in their budget 

progressively to manage  the substantial cost for renovation.  

The choice of materials for hotels contributes to users’ comfort, and non-

slippery flooring solutions will be the best fit for all in this regard. Hotel 

rooms should be designed in such a way that they are spacious for all guests 
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and can be used with ease and comfort for any movement, including turning 

radii of wheelchairs and any other specialised requirements. An inclusive 

hotel design is flexible as well as adaptable and permits ease and comfort to 

all users regarding every detail concerning furniture and accessories for 

usage. Consideration of human factors such as arm strength and maximum 

reach of hand in the hotel design creates an inclusive environment for hotels 

to have more agility in satisfying the requirements of all guests (Wazzan, 

2015). Therefore, the research recommends that an inclusive hotel design 

should be adopted, irrespective of the category of hotels, in order to 

accommodate and satisfy the needs of all users. 

Conclusion 

Current research supports fostering an understanding among all categories of 

hotels about the needs of travellers with disabilities. This study contributes 

towards building an understanding regarding the level of inclusiveness of the 

existing hotels in India as perceived by PwD. Furthermore, its findings are 

important for policymakers and service providers with regard to the 

designing and planning of inclusive hotels, which can be made available to 

PwD irrespective of the category of hotels. Affordability is an essential 

factor for tourists. Hence, the hotel industry should provide an inclusive 

hotel design for budget hotels in order to encourage the tourism sector of 

India. 

However, this study is not free from certain limitations, similar to any cross-

sectional study. Its comparatively small sample size coupled with non-

disclosure of income and occupation by several respondents are a few 

limitations, which restrict the development of better understanding about 

the role of income and occupation on their choice of hotels. Non-control of 

the confounding impact of the economic reasons that are likely to influence 

the travel choices of PwD is another limitation of this study. However, this 

study is the first of its kind, which measures the perceptions of travellers 

with disabilities specific to various types of hotels in India. Though the paper 

focuses on hotel design and planning, the concept of accessible tourism is 

http://dx.doi.org/10.17411/jacces.v9i1.185


Journal of Accessibility and Design for All 

Volume 9, Issue 1. (CC) JACCES, 2019. ISSN: 2013-7087 

Piramanayagam, S., Pratim, P., & More, B. (2019). Inclusive hotel design in India : A User 

Perspective. Journal of Accessibility and Design for All, 9(1), 41-65. doi: 

http://dx.doi.org/10.17411/jacces.v9i1.185 

 62  

important for catering to the overall mobility and independence of disabled 

individuals in every aspect of the built environment, which includes travel to 

tourist destinations and infrastructure that is accessible to all. 

This study opens many new avenues for further research through its findings. 

Existing hotels in India, which include budget, three and four star hotels are 

lacking in implementing mandatory requirements of PwD, which was 

introduced in the year 2010 itself by Hotel and Restaurant Approval and 

Classification Committee (HRACC). It reveals the existence of some barriers 

in implementing inclusive hotel design by the service providers, execution 

and auditing by the HRACC.  It is imperative to undertake a study on various 

issues and the barriers met by both the service provider and the government 

to augment the barrier-free hotels in India. 
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Abstract:  Managing risk of injury in daily life is a task common to all 

humans. However, people with impairments face significantly greater 

challenges in both assessing and managing risk of injury. To find out more 

about how individuals with impairments understand risk, we developed a 

qualitative study design based on semi-structured interviews. Seven people 

with a broad range of impairments were recruited for the study. The 

interviews were analyzed and organized into a codification tree subdivided 

into four main sections: safety and risk management, risk situation portrayal, 

perceptions of safety measures and finally loss of control and strong 

sensations. The study revealed that the difficulties related to managing risk 

in day-to-day situations are much higher than for people without 

impairments and, indeed, are possibly under reported in the literature. The 

realization that risk is ever present in the daily lives of people with 

impairments has led us to reconsider how we move forward on the remainder 

of our study. 

Keywords: people with impairments, risk perceptions, decision-making 

process, risk management and assessment. 
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Introduction 

As part of a broader project seeking to determine a process for designing 

immersive and interactive installations that address issues of disability, we 

sought to understand how people with impairments perceive risk of injury. 

Part of our logic was both to accommodate the needs of people with 

impairments in terms of risk management when designing safe installations, 

but also with the additional perspective of designing installations that focus 

on the experiences of people with impairments. The problem of 

understanding risk and personal safety is itself a complex issue. Although 

other studies have suggested ways of ensuring safety from a functional 

perspective, few have focused on the perceptions of risk experienced by 

people with impairments themselves. Such studies may also potentially have 

benefits for designing services that better serve people with disability, as 

well supporting the process of rehabilitation and the training requirements 

following a sudden change in life situation. 

Managing risk of injury in daily life is a task common to all humans. Children 

are taught to be aware of such risks and to develop management strategies. 

Because the task involves executive function (planning, judgement, decision-

making), mastery of safety management strategies often occurs later than 

other functions - sometimes significant learning in this area is still going on 

in mid to late adolescence (Fänge et al., 2002). The process requires a form 

of environmental scanning, knowledge of the self and our own limitations, 

memories of past experiences (Cree & Kelloway, 1997; Greening, 1997), and 

often involves lifestyle choices (Edwards, 1961). Personal perception of risk 

plays a key role in the development of an effective strategy, which will 

likewise vary significantly from one individual to the next (Slovic, 2016). 

Thus, it is largely subjective (Landry, 2006). Furthermore, Flin et al noted 

that cultural, social, physical, political, and psychological factors each 

contribute to how an individual perceives risk and behaves in response to it. 

In other words, risk perception is multidimensional (Flin et al., 1996; Landry, 
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2006). Researchers from different fields have focused on understanding 

human behavior in the face of hazards and how it can influence the day to 

day decision-making process (Edwards, 1961). Decisions are contingent on 

many factors (Edwards, 1954), indeed, they occur normally in sequences in 

response to changing circumstances and situations. 

However, people with impairments face significantly greater challenges in 

both assessing and managing risk of injury. An everyday task such as crossing 

the street may seems easy for many people but it can become a complex and 

dangerous task for people living with impairments. Indeed, studies indicate 

that visually impaired (Cheong et al., 2008) or fully blind (Ashmead et al., 

2005) pedestrians are more likely to make unsafe decisions compared to 

sighted pedestrians (Hassan, 2012). The ability to carry out this task is 

dependent on both impairments of the individual as well as the risk situation 

itself (Landry, 2006).  People with disability are more often confronted with 

high risk situations and their reactions to risk are mediated by many factors. 

However, the literature on how people with disability handle risk 

management is inadequate - much of the work described above addresses 

the processes carried out by people without significant impairments. We 

hope this paper will encourage others to pursue this area of inquiry. 

In this paper, we present a study which sought to better characterize the 

perception of safety risks across a broad range of impairments. We adopted 

a qualitative research methodology. Seven individuals were recruited to 

provide information about their daily struggles with risk and risk 

management strategies. The outcomes of this exploratory study will feed 

into the design of a series of immersive and interactive installations (Genest, 

2014). Furthermore, we draw on the Disability Creation Process (DCP) model 

as a way of framing our study. The Disability Creation Process (DCP) 

(Fougeyrollas et al., 1998; 2019) offers a robust model for understanding 

disability and its relationship to personal aptitudes and environmental 

factors. It does so in a way that is formulated differently than the 

International Classification on Functionality, Health and Disability (ICF) 
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(WHO, 2001; Levasseur et al., 2007; Whiteneck & Dijkers, 2009; 

Fougeyrollas, 2010). In particular, the DCP formulates the relationship 

between the person and the environment as a function of their Life Habits. 

Within the DCP model, the notion of Life Habits refers to the social activities 

that a person engages on a daily basis, along with the social roles that he or 

she adapts in a particular sociocultural context and according to his or her 

characteristics (age, gender, identity, etc.) (Fougeyrollas et al., 1998 ; 

2019). The concept of Life Habits is one of the significant features of the 

DCP model, in fact it is the bridging concept that brings together its 

different elements (see Figure 1). 

Figure 1. Human Development Model and Disability Creation Process (HDM-
DCP 2) (Fougeyrollas, 2010) 
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It appears directly evident, based on the interviews we undertook, that risk 

management is articulated in terms of a person’s Life Habits, and therefore 

the DCP model appears to provide a particularly suitable framework for this 

work. Furthermore, the mismatch frequently observed between personal 

capabilities and environments highlights the situation whereby poorly 

designed environments may exacerbate risk of injury for people with 

impairments (Fougeyrollas, 2010). The aims of the present paper are 

therefore to examine the perception of risk and the decision-making process 

involved in accommodating such risk among people with impairments, using 

the DCP model to provide a structuring theoretical framework. 

Methodology 

We began by recruiting and interviewing a broad range of people with 

impairments, using a set of structured questions to elicit relevant 

information. We then analyzed the interviews in order to identify risk factors 

(Short 1984) affecting people with impairments and then situate these within 

the DCP model. Against this background, we explored in more detail how 

people with impairments experience risk (Taylor & McKeown, 2013). Rather 

than focus on a particular disability profile, we explored this question across 

a broad range of disabilities, using a qualitative study design based on semi-

structured interviews (Denzin & Lincoln, 1994). The study size was limited 

because of the exploratory nature of the work. We originally aimed to select 

nine participants – three people each with motor, sensory and cognitive 

disabilities. However, due to difficulties with recruitment, seven people 

were ultimately interviewed. 

Participants were recruited using a variety of means: the different clinical 

programs of the Institut de réadaptation en déficience physique de Québec 

(IRDPQ) -– that is, the motor, visual and hearing impairment clinics - and via 

the Regroupement des organismes de promotion 03 (ROP 03) which is the 

official association for the promotion and defense of the rights and the 
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interests of people with impairments in the Quebec City region. Additional 

inclusion criteria were that the participants be able to engage in verbal 

exchanges. Of the seven persons who took part in the study, five had 

reduced mobility (walker, manual wheelchair or motorized wheelchair), one 

was visually impaired and one was hearing-impaired. All were aged between 

30 and 59 years. Tables 1 and 2 present in summary form, the pathologies of 

the participants and their demographic characteristics. 

Table 1. The pathologies of the participants 

Impairments # 

Visual impairment 1 

Hearing impairment 1 

Ehlers-Danlos 1 

Osteogenesis imperfecta 1 

Congenital limb deformation 1 

Spinal cord injury 2 

Total 7 

Table 2. The demographic characteristics 

Sex Men 4 (57%) 

Sex Women 3 (43%) 

Age 30-39 years 2 (29%) 

Age 40-49 years 2 (29%) 

Age 50-59 years 3 (43%) 

Civil status Single 6 (86%) 

Civil status Cohabitation 1 (14%) 

Civil status Married 0 (0%) 

Civil status Divorced 0 (0%) 
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Civil status Widowed 0 (0%) 

Children Yes 4 (57%) 

Children No 3 (43%) 

Education Primary school 0 (0%) 

Education High school 1 (14%) 

Education College 2 (29%) 

Education University 4 (57%) 

Annual family income 0 - 19 999$ 3 (43%) 

Annual family income 20 000 - 39 999$ 3 (43%) 

Annual family income 40 000 - 59 000$ 0 (0%) 

Annual family income 60 000$ - + 1 (14%) 

Interviews, as indicated earlier, followed a semi-structured format. This 

allowed us to present a series of targeted questions designed to explore 

issues of personal safety, risk-taking and risk perception. The interviews 

varied in duration between 90 and 120 minutes. Socio-demographic 

information (see Tables 1 and 2) was first collected via a separate form. The 

rest of the interview was subdivided into three sections: (a) Safety and risk 

management; (b) Loss of control; and (c) Experiences of vertigo. The 

questions regarding vertigo were related to a particular feature in the 

proposed design of the interactive installations. To assist participants to 

understand the context of the study, two videos were presented, one at the 

beginning of the first section and one at the beginning of the last section. 

The principal questions addressed in the first section of the questionnaire, 

were: What does risk mean to you? Do you consider yourself to be someone 

who takes risks? How do you expose yourself to risk? How do you react in a 

situation where you are exposed to danger? What are some of the challenges 

in daily life as a person with impairments that can expose you to risk? Do you 

consider being attached (e.g. via the arms or legs), a measure of safety or a 
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removal of your freedom of movement? For the second section, dealing with 

loss of control, typical questions included: What does loss of control 

represent for you? How interested are you in thrill-seeking and strong 

sensations (such as a roller coaster, skydiving, bungee jumping, even 

descending a steep slope in a wheelchair)? And for the final section, 

concerned with vertigo: Do you encounter vertigo in your day to day life? 

Have you ever experienced situations that involved adrenaline reactions and 

feelings of vertigo? Note that the interviews were carried out in French. 

All sessions were audio recorded and then transcribed verbatim. To facilitate 

analysis, the transcripts were systematically coded (Denzin & Lincoln, 1994) 

and then analyzed with the NVivo software (Gibbs, 2002; Chowdhury, 2015). 

The collected data were sorted qualitatively and categorized within a range 

of analytical strategies (Tracy, 2010; Maxwell, 2012). This categorization 

produced a rich description of the study themes and was used to generate a 

set of codes related to the different sections of the questionnaire, as 

mentioned earlier. To refine the coding process, several meetings of the 

study team were held to discuss the code, sub-codes and the coding tree. 

The diversity and the richness of the answers during the interviews 

generated more data than originally expected, which fed the coding process. 

In fact, defining the main codes was the hardest step of the analysis process. 

We introduced assessment criteria based on efficiency and relevance to 

determine whether or not the codes contributed to the understanding of the 

issues addressed. In addition to the selection criteria that we predefined - 

such as the singularity of the experience (Edwards et al., 2014), its diversity 

and the body-environment relationship (Kennedy, 2012) we added more 

specific criteria such as past experiences and how this can affect the 

decision-making process, to avoid duplication and improve clarity. 

For the final coding tree, we identified four main codes; each of these was 

later further divided into sub-codes. In the initial stage, more than ten sub-

codes were identified for each main code, so we had to eliminate less 
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important data and focus on the most meaningful categories to ensure the 

study results were robust and contributed to the understanding of the 

decision-making process of people with impairments. Table 3 presents the 

resulting codification tree which summarizes the different themes of the 

study, each of which will be presented in more detail in the following 

section. 

Table 3. The coding tree 

Codes Sub-codes 

Safety and risk management Assessment phase 

Adapting the lifestyle 

Avoiding the errors of the past 

Risk situation portrayal Inaccessible environment 

Exceeding physical limits 

Living with an impairment 

Perception of safety measures Increasing the risk of injury 

Essential elements to ensure safety 

Loss of control and strong sensations Adrenalin 

Stress and anxiety 

Vertigo 

Results of the coding exercise 

The final four main codes were: (a) Safety and risk management, illustrating 

how people with impairments manage risk - especially on a daily basis; (b) 

Risk situation portrayal, which describes specific situations confronted by 

people with impairments that could lead to serious injuries or unsafe 

decisions; (c) Perception of safety measures, which seeks to determine 

whether or not people with impairments accept to be overprotected and 

how they interpret safety measures; and (d) Loss of control and the 
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development of strong sensations, including a range of reactions occurring 

when people with impairments lose control or face an unusual situation. 

Code #1: Safety and risk management 

The issue of personal safety is a matter of urgent necessity in the daily 

encounter with challenging situations for people with impairments. In fact, 

all of the female participants said that it is difficult to manage, in addition 

to the risk of injury itself, also the stress caused by it. This problem of dual 

management appears to be the primary reason why all the participants 

developed a structured decision-making process to ensure their own safety. 

Furthermore, the process thus determined varies from one person to 

another. For some people, this process had become concrete through simple 

daily actions. All participants agreed that the first step must be an 

assessment phase. This consists of measuring the risk and determining 

appropriate responses in the most efficient manner. During the assessment 

phase, a variety of factors needs to be taken into account, including physical 

boundaries, the nature of the environment, the available time, the person’s 

pathology and their past experience. These factors vary from one person to 

another and lead to different decisions and prioritizations of issues. 

• […] you just go with your instincts on finding the way. Crossing the 

street may look like an easy thing to do, but not for me. I have to 

think about everything, my steps, the people and the cars around me. 

I have to trust my intuition. (Man: Visually impaired; free translation) 

• […] To grab something from the fridge, I have to think through all my 

actions otherwise I can find myself (my wheelchair) caught between 

the kitchen table and the dishwasher. (Woman: Congenital limb 

deformation; free translation) 

People with impairments adapt their lifestyle and their body to their level of 

functioning to avoid being in risk situations. In fact, according to the five 

individuals with motor impairments, it is important to have their wheelchair 



Journal of Accessibility and Design for All 

Volume 9, Issue 1. (CC) JACCES, 2019. ISSN: 2013-7087 

Arfaoui, A., Edwards, G., Morales, E., & Fougeyrollas, P. (2019). Understanding Risk in Daily Life 

of Diverse Persons with Physical and Sensory Impairments. Journal of Accessibility and Design for 

All, 9(1), 66-89. doi:http://dx.doi.org/10.17411/jacces.v9i1.183 

 76  

customized to better suit their mobility needs and their lifestyle, whether 

they live in the city or in the country, and regardless of the type of 

wheelchair used. Indeed, the choice of the wheelchair (e.g. powered or not) 

is also usually a result of this decision-making process. These decision-

making processes accompany what we call the risk assessment phase. People 

with reduced mobility think through, logically, possible risks and ways of 

tackling them as well as potential consequences, then make their decisions 

based on this assessment in order to choose the right wheelchair and even 

particular lifestyle choices: 

• […] This year is going to be my 20th in a wheelchair. I used to live in 

the suburbs of Quebec where I chose to use a manual instead of a 

motorized wheelchair. I only needed to move around my area, to run 

errands. Once I moved to Quebec City, I had to change my wheelchair 

and get a motorized one to get around safely. (Man: Spinal cord 

injury; free translation) 

People with impairments manage to ensure control over high-risk situations 

generally as a result of being conscious of their functional limitations as well 

as relying on their ingenuity and survival instincts. Indeed, the female 

participants of the study reported that a lack of self-confidence could lead 

to a lack of independence in certain situations and hence increase 

dependency on others. They, therefore, learned to “listen to their bodies” 

and to adjust to their functional limitations. 

• [...] I used to go to the park for a walk every Sunday for an hour. It 

may seem that an hour is not that much time, but believe me time 

passes slowly and it feels like forever. Don’t get me wrong I enjoy 

spending that time, but sometime I regret even going out.  Managing 

my walker and walking in the same time drains my energy. I found 

myself exhausted, incapable of thinking about my own safety [...]. I 

know now that I can’t go alone, and that my body has its limits that I 

have to respect. (Woman: Ehlers-Danlos syndrome; free translation) 
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Also, people typically learned from past experience to avoid repeatedly 

being in a similar risk situation. Ensuring that problematic situations did not 

re-occur was a high priority. Both men and women declared that they 

succeeded in preventing dangerous situations by avoiding repeating the same 

mistakes they made in the past. This memory scanning process appears to be 

part of the assessment phase: 

• […] When I was young, I used to go often to the swimming pool with 

my brother to play with him. I used to get into the pool via stairs until 

I learned that my little brother jumps into the pool, so I had todo it 

too. What I forgot is that jumping without seeing where to land can 

be dangerous, which it was. I did it, I jumped without knowing where 

I was going to fall and I got injured in my legs. Since that day, I 

learned that what I had done wasn’t safe and I never did it again. 

(Man: Visually impaired; free translation) 

Code #2: Risk situation portrayal 

The interviewees identified their impairments as one of the main causes for 

being in risk situations. Based on their experiences, they associated risk in 

everyday life with their impairments combined with their interaction with 

the environment. Indeed, the majority of participants mentioned how every 

time they went beyond their physical limits, they found themselves in a 

vulnerable situation. These were usually situations in which they had to 

overcome obstacles in relation to their impairments. 

• […] Every time I go to the park with my two disabled kids is a 

challenge. Both of my kids use manual wheelchairs, so I have to assist 

them throughout the day which is no simple task, since I use a walker 

myself. It is difficult for me to manage my own safety as well as that 

of my kids. Pushing my children's wheelchairs and moving at the same 

time exceeds my limits and exhausts me physically. (Woman: 

Congenital limb deformation; free translation) 
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• [...] When I was younger, I used to go to the swimming pool from time 

to time for relaxation, a few lengths or maybe an aqua gym class, the 

pool was the perfect place to spend my free time. Today, I’m aware 

that spending that much time in the swimming pool can be dangerous.  

[...]. Going beyond my physical limits is a risk that can cost me my 

life. (Woman: Ehlers-Danlos syndrome; free translation) 

Based on these observations, we may posit that the second phase of risk 

management is the development of a structured decision-making strategy. 

Some people do this consciously, and others rely on spur of the moment 

contexts to develop appropriate decision-making practices. 

Regardless of whether people with impairments manage their lives by 

adopting a decision-making strategy or constantly assessing every movement 

and situation, they still find themselves frequently in high-risk situations - 

situations that are beyond their control or limits, often causing severe 

injuries and emotional disturbance. All the interviewees considered that 

living with an impairment cannot be completely controlled and because of 

this, it is impossible to predict what the future holds and what can happen 

when encountering obstacles or even waking up every morning to go to work. 

Simple activities such as eating or getting dressed are normally taken for 

granted, but for a person living with an impairment, having to adjust her 

movements constantly involves some risk of getting injured or harmed. 

• I don’t think that living is a risk […], however, I am aware that even if 

the environment is adapted to my needs and let’s just say that there 

is no way that I can get hurt, I will still get myself into a highly risky 

situation. (Man: Osteogenesis imperfecta; free translation). 

A third stage of risk management is, therefore, the process of adapting 

responses to challenges thrown up by the environment, and a fourth appears 

to be the management of strong feelings aroused by the challenges faced. 

Environmental challenges constitute an essential part of our overall 

understanding of risk and its perception (Sparf, 2016). In fact, inaccessible 
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environments exacerbate the impact of disability and make it difficult for 

individuals with impairments to make decisions to ensure their safety. 

Despite the fact that each of the participants was characterized differently, 

either woman or man, young or old, motor, visual or hearing impaired, they 

all highlighted the importance of the environment and how it plays a major 

role in determining whether they feel safe and secure. It was noted that 

environmental factors are closely linked to the encounter with accidents and 

the problems of social inclusion. 

• […] The environment has to be an adapted safe living space. For more 

than 10 years, we kept noticing the state of road and sidewalks in 

Quebec, there is no doubt that getting around town with a wheelchair 

has become more difficult and dangerous. […] Leaving my apartment 

to do my grocery shopping at the local supermarket can cause me 

injuries. (Woman: Ehlers-Danlos syndrome; free translation) 

For people with limited mobility, choosing to live in a city and learning to 

adjust their life habits to feel safer poses a challenge. Every day, these 

people must adopt a decision-making strategy, trust their instincts and 

decide which route to take to get to the grocery store without getting hurt. 

Every decision needs to be carefully considered in order to avoid the risk of 

injury and harm. 

• […] Do you know how much time it takes me to get from my place to 

the corner coffee shop? It is around 20 minutes; I have to take the 

same path every time I want to have a coffee. It may seem easy to 

make the right decision and choose the fastest path to the coffee, but 

not in my case. I have to go with the most secure path, the one on 

which I have never been hurt. My lucky path. The only path I feel able 

to take without fearing being run down by a car, or slipping and 

falling. (Woman: Congenital limb deformation; free translation) 

Some participants commented that although the lack of planning increases 

the risk of getting injured, it is still hard to anticipate every possible 
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situation.  Indeed, living with impairments forces you to be attentive to 

everything and to take time processing all situations. The slightest detail 

counts and can make a huge difference in the decision-making process for 

ensuring their own safety. 

Code #3: Perception of safety measures 

People with impairments are often protected by family members or 

physiotherapists who are involved in their everyday life. Finding the right 

balance between appropriate protection and overprotection can, however, 

be difficult. Safety measures have always been present in their lives, 

whether through the use of assistive devices or via access to adapted means 

of transportation. Security measures are taken as precautions to avoid the 

risk of injuries. Social and health care services try to increase the quality of 

care and patient safety, whether by running public awareness campaigns or 

articulating risk within professional organizations (Taylor & McKeown, 2013). 

Although such measures are usually appropriate, they carry their own risks 

and not just benefits. For example, many of these measures are sometimes 

also responsible for causing injuries. Some wheelchair users prefer not being 

attached to their device rather than being “Unsafely attached”, because 

they may have already been injured in the past in such situations.   

• I hate being attached to my wheelchair. On my way home, I once took 

the wrong path and I found myself caught in a large hole in the road. I 

tumbled off my wheelchair but since I was attached, I got stuck. This 

accident caused me multiple fractures (arms, ribs). (Man: 

Osteogenesis imperfecta; free translation). 

Other participants feel that safety measures are essential to assist them in 

their activities and to increase their sense of personal security. Without such 

measures, these individuals feel threatened and they tend to isolate 

themselves, hence limiting their possibilities for social inclusion. 



Journal of Accessibility and Design for All 

Volume 9, Issue 1. (CC) JACCES, 2019. ISSN: 2013-7087 

Arfaoui, A., Edwards, G., Morales, E., & Fougeyrollas, P. (2019). Understanding Risk in Daily Life 

of Diverse Persons with Physical and Sensory Impairments. Journal of Accessibility and Design for 

All, 9(1), 66-89. doi:http://dx.doi.org/10.17411/jacces.v9i1.183 

 81  

• […] For the last couple of years, I stopped taking the public transport 

for one reason: I don’t feel safe travelling without being attached. My 

wheelchair kept moving every time the bus driver turned. Now with 

paratransit (special transportation services for people with 

impairments) I feel more comfortable travelling around the city. 

(Man: Spinal cord injury; free translation). 

Code #4: Loss of control and the experience of strong sensations 

The absence of a sense of wellbeing and safety both reduces mobility and 

increases the occurrence of accidents and injuries, so we explored issues of 

loss of control and the strong sensations this might elicit. Indeed, five 

individuals pointed out that on a daily basis, they face a range of stressful 

and potentially dangerous situations: Crossing the street, cooking, getting 

out of the wheelchair, travelling to new cities, meeting new people, tackling 

a steep slope in a wheelchair, etc. In addition, we asked about extreme 

sports such as skydiving and bungee jumping in an attempt to illustrate the 

kinds of experiences that might involve the loss of control. We were looking 

for situations in which people with disability might go voluntarily beyond 

their limits and lose control over their bodily functions. 

Despite the fact that most risk situations are a part of their daily existence 

and their ongoing routines, they still find it difficult to successfully carry out 

these tasks while managing feelings of fear, anxiety, and stress. For 

example, two of the female participants indicated that they suffer from 

vertigo or dizziness. 

• […] I normally don’t feel dizzy but to be honest with you, lately I 

noticed that every time I leave my place to go out, I start sweating 

with my heart racing and I even experience sometimes panic attacks 

which can end with losing consciousness. But this won’t stop me from 

living my life normally. (Woman: Ehlers-Danlos syndrome; free 

translation) 
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Discussion and conclusion 

These interviews suggest that people with widely different impairments 

experience similar levels of risk in their everyday lives, and that these risk 

levels are significantly higher than those experienced by people who don’t 

have to deal with an important functional limitation. We believe the issues 

of risk assessment, risk management and both the perception and experience 

of risk need to be studied more systematically than they have been dealt 

with in the past. Indeed, the fact that several of those interviewed report 

difficulties managing the intense emotional reactions that result from 

encountering high-risk situations suggests that the impact of dealing with 

higher levels of risk has been underestimated. This may have import for the 

ways people who have acquired impairments are trained to adapt their lives 

to accommodate the challenges this imposes, and for those experiencing a 

decline in mobility, for example, with age. 

 At the same time, despite the high levels of risk, both as perceived and as 

actually experienced, the people interviewed had all, regardless of their 

particular functional limitation, found creative ways to manage the risk of 

physical injury in order to carry out their lives. Much of this was, however, 

based on previous experiences where functional limitations had been tested 

- many reported having had “close calls” or even situations in which serious 

injury resulted from misjudging the risk involved in a particular context. For 

example, one woman spoke about her “lucky path”, the one and only route 

along which she had never been at risk. Hence this person chose a strategy 

of avoiding making changes, for fear of increasing the probability of being 

hurt. 

However, managing risk under these circumstances is revealed to tax a 

person’s resources over the long term. Several among our study group felt 

confined by the constraints around risk avoidance and risk management that 

they had had to deal with over many years. For example, for a person born 

with osteogenesis imperfecta, falling out of the wheelchair could cause 
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painful fractures and hence the person must be alert for risk situations 

constantly - any relaxation of this awareness may result in further injury. 

The woman with the “lucky path” noted that an excessive focus on lessons 

from the past prevented her from living her life fully in the present. Hence 

dealing with these high levels of risk over long periods of time often leads to 

conflicting constraints. This complexity in risk management is also not widely 

acknowledged as being a part of the experience of disability - obviously, 

however, risk management will be more complex for some forms of 

impairments than for others. 

The results of our study also show that all the participants, regardless of the 

nature of their impairments, managed risk in approximately four stages: (1) 

an assessment phase; (2) the adoption of a structured decision-making 

strategy; (3) adapting decisions actually taken due to unexpected events; 

and (4) managing the sometimes intense feelings elicited by these 

challenges. As indicated above, the latter raises important issues for clinical 

programs and occupational therapy, which should ensure individuals are 

prepared emotionally to manage such feelings or have recourse to 

counselling or support. 

As mentioned earlier, people living with impairments learn to respect their 

physical limits in a defined process, to avoid high-risk situations. Life habits 

are adjusted according to specific characteristics such as past experiences 

and body limitations. Disability is fundamentally singular (Fougeyrollas, 

2010). People experience disability differently, and develop ways of living 

and life habits that best represent their own character and survival skills. 

Disability, like race, ethnicity, gender and sexual orientation contribute to 

defining the person and their identity (Thomson, 1997). Such personal 

factors necessarily influence the decision-making process, especially when 

interacting with environmental factors that act as obstacles and which 

therefore generate disabling situations (Fougeyrollas et al., 1998). 
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In addition to dealing with the risk of injuries and the complications of 

finding the right decision-making process, people with impairments are 

confronted with other challenges such as managing their own feelings every 

time they face a risk situation. The feelings of insecurity and anxiety that 

arise when risky situations are perceived may lead to a feeling of 

vulnerability, e.g. whenever a person loses control over their situation. In an 

attempt to explore these feelings, we asked participants about extreme 

sports and situations involving loss of control that may require an efficient 

assessment of feelings. Participants had different ideas about what 

constitutes a situation involving loss of control: some noted they experience 

loss of control when they feel stressed, anxious or even lost faced with an 

unknown situation. Others considered extreme sports such as bungee 

jumping or skydiving to be inaccessible for almost all people with 

impairments, not least because they already deal with “extreme” situations 

in their daily lives. 

All participants highlighted the vital role played by their occupational 

therapists. Their occupational therapists helped them develop their daily 

routines and their creative and technical skills, guiding them toward a 

healthy lifestyle. Learning to acknowledge their past while looking towards 

their future, allowed participants to embrace their current fears and to face 

up to the fact that their lives will always be risky but that with an 

appropriate decision-making process they can manage risk effectively. The 

conscious assessment and planning process carried out by people with 

impairments contrasts markedly with the automated, unthinking scanning 

process undertaken by most people without impairments. 

This study has been extremely pertinent for our broader effort to develop a 

series of immersive and interactive installations for people with 

impairments. The identification of the four phases of the risk management 

process provides the basis for how we plan to organize the installations. The 

purpose of the qualitative study was both to narrow our understanding of the 

kinds of experiences that people with impairments may be looking for in an 
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immersive environment, and also to ensure that we understand how to 

manage safety issues within the installation design process. However, given 

the limited size of the study, we are aware that the results may be 

representative but not conclusive. Also, the fact that our youngest 

participant was 32 years old meant that the experience of younger people 

was not studied. Typically, the group with ages 20 to 30 takes more risk than 

older people due to their lack of experience and the nature of their 

personality. At this range of ages, we expand our life choices. Indeed, a 

willingness to take risks and develop a sense of adventure, are essential to 

the creation of a healthy adult lifestyle.  On the other hand, young people 

with impairments often experience higher levels of social isolation than do 

their able-bodied peers (Strax, 1991). Hence there is a need to study risk-

taking and its perception in the context of personal isolation as well. Our 

study improved our understanding of how the risk of injury in daily life is 

managed by people with disabilities, but the small size of the population 

studied limits our ability to generalize from our conclusions. Measures are 

being taken to ensure that more participants between 20 and 30 years old 

will be included in the other stages of the project.  

A focus group including a range of people with incapacities, including several 

of the original participants, was organized to report on our preliminary 

findings and to validate an initial installation proposal. As a result of the 

reassessment that followed the study reported here, we are now developing 

an immersive experience that offers unusual experiences of comfort rather 

than high degrees of risk as we had initially planned. Our installations hence 

integrate the four phases of risk management in order to provide a rich, safe 

and liberating experience for people with a wide range of impairments. 

Ethical approval 

The ethical approval for the study was sought and obtained in June, 2016, 

from the Research Ethics Board of the IRDPQ. All study subjects were given 
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an anonymous code and these were used during discussions about the 

participants. The collected data were locked away to protect participant 

identities. A detailed interview guide was prepared and distributed by email 

before the interview. Before starting the interview, participants were 

invited to sign a consent form and a declaration they had been informed 

about the study. They were informed that they could drop out of the study 

at any time without penalty. Whether or not they continued with the 

interview, they received a small monetary compensation (50$ if they came 

to the Institute, 30$ if they were visited at home). 
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Abstract: Context and objective. Although there are more than 600 driving 

schools in Quebec (Canada), only one offers fully adapted services to young 

people with disabilities. To ensure that these services correspond to best 

practices in the field, they must be aligned with scientific knowledge and 

the opinions of experts and users regarding driver’s education. This 

literature review fills a gap concerning the opinions and expectations of 

young people with and without disabilities and their parents.  

Methodology. A search of publications in CINAHL, PubMED, ERIC, Social 

Sciences Full Text, Ergonomics Abstracts, Academic Search Premier, Web of 

Science, PsychInfo and Current Contents Connect was done on November 2, 

2017, with 118 keywords, and another search was conducted on November 8, 

2017, in Sociological Abstracts with 68 keywords. After selection, 25 articles 

were analyzed.  
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Results. Most youths report that the process of obtaining a driver’s license is 

stressful, anxiety-provoking and sometimes too expensive to initiate at the 

minimum legal age (16 years in Quebec). Youths with disabilities say that 

they do not have adequate information on how the process works. They 

appear to feel less self-efficacy than their peers without disabilities and to 

have more difficulties with theoretical and practical learning. Nevertheless, 

obtaining a license conforms with most young people’s values, whether or 

not they have a disability. 

Conclusions. Adapted driving schools, and particularly their instructors, need 

more knowledge of users’ expectations. The results justify the importance of 

improving and developing more adapted driver’s education for young people 

with disabilities, ultimately promoting equitable access to the process of 

obtaining a license.  

Keyword: Opinions, expectations, young adults, parents, typically 

developing, disability, driver’s education 

Introduction 

Statement of the problem 

The concept of mobility refers to an individual’s ability to move from one 

place to another, including by using methods of transportation (Office 

québécois de la langue française, 2011). The automobile is widely used in 

industrialized societies to travel quickly and effortlessly. It is known to 

improve occupational engagement in the areas of productivity, recreation 

and social and community participation (Bell, Young, Salzberg, & West, 

1991; Ekelman, Stav, Baker, O’Dell-Rossi, & Mitchell, 2009; Masclet, 2002).  

According to a survey by the Institut de la statistique du Québec (2014), 70% 

of Quebecers aged 15 to 24 years held a driver’s license. Thus, many young 
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people in that age bracket undertake the necessary steps to obtain a first 

driver’s license. Driving a car is a complex task that requires psychomotor, 

perceptual and cognitive abilities (Mazer, Gélinas, & Benoit, 2004). Thus, 

learning to drive can be more difficult for some people, particularly youths 

with disabilities (Durkin, Toseeb, Pickles, Botting, & Conti-Ramsden, 2016; 

Falkmer & Gregersen, 2000; Gagnon-Roy, Jasmin, & Camden, 2016). These 

young people may have certain characteristics that do not meet the health-

related requirements (e.g., vision problems or a degenerative condition) or 

difficulties specific to learning to drive. For example, young people with 

cerebral palsy may have problems that affect information processing, visual 

memory and attention, all of which are important prerequisites for safe 

driving (Lafrance, Benoit, Dahan-Oliel, & Gélinas, 2016).  

According to the Institut de la statistique du Québec (2014), the proportion 

of individuals aged 15 and older who had a driver’s license in Quebec in 2010 

was 86%, whereas it was just 76% in individuals with disabilities. In Quebec, 

article 15 of the Charter of Human Rights and Freedoms has stipulated since 

1975 that mobility and access to public spaces are vested rights (Légis 

Québec, 2017). Given that driving promotes autonomy and mobility in the 

community, services are needed to support youths who have disabilities and 

who want to obtain a driver’s license.  

In Quebec (Canada), one adapted driving school exists within the automobile 

driver training and evaluation program (known by its French acronym of 

PEECA) given by the Centre intégré universitaire de santé et de services 

sociaux de la Capitale Nationale at the Institut de réadaptation en déficience 

physique de Québec. This school, which opened in 2013, makes it easier for 

individuals with a variety of disabilities to acquire a first driver’s license 

thanks to a course that is adapted to users’ specific needs and to the 

integration of rehabilitation professionals in the various phases of driver’s 

education. Although there are more than 600 licensed driving schools in 
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Quebec (AQTr, 2015), the PEECA school seems to be the only one in the 

province that offers fully adapted services to youths with disabilities.  

From the perspective of setting up adapted driver’s education programs 

elsewhere and thus supporting more young people with disabilities in their 

attempts to obtain a first driver’s license, it is essential to ensure that the 

quality of the services offered corresponds to best practices in the field. 

Service quality is reflected in all the attributes contributing to the process of 

learning to drive and must correspond to the knowledge generated by the 

scientific literature, experts, and users themselves (Conseil de la santé et du 

bien-être, 2005). At the PEECA driving school in Quebec City, scientific 

evidence and expert opinion regarding driving skills and prerequisites are 

now known, thanks to the work of Lafrance et al. (2016). However, little is 

known regarding the opinions and expectations that users with disabilities 

bring to driver’s education, as no synthesis exist of the current literature 

about this subject. This knowledge is essential to improve the quality of 

adapted driver’s education services, and the current work aims to address 

this gap by consolidating published evidence of opinions and expectations of 

users with disabilities about drivers’ education.  

The purpose of this literature review is to identify the opinions and 

expectations of young people with disabilities and their parents regarding 

the acquisition of a first driver’s license by comparing typically developing 

youths with youths with disabilities. 

Methodology 

Theoretical foundations 

The Theoretical Framework of Acceptability (TFA) was used to structure this 

review (Figure 1) (Sekhon, Cartwright, & Francis, 2017). The TFA is the first 

and, up to now, the only model to provide a definition of acceptability.
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Ilustración 1. Theoretical Framework of Acceptability (TFA) with its. seven component concepts. 
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According to Sekhon et al. (2017), acceptability is composed of seven 

concepts: affective attitude, burden, ethicality, intervention coherence, 

opportunity costs, perceived effectiveness and self-efficacy. These concepts 

are defined more precisely in Appendix A. 

Method 

The study population included young people with and without disabilities 

who wanted to obtain, were in the process of obtaining, or had obtained a 

driver’s license. The parents of these young people were also included in the 

population. The variables of interest in the systematic review were the 

target population’s opinions and expectations. An opinion refers to “a 

judgment, view, or feeling that an individual or a group expresses about a 

topic or facts, what they think about it” (Larousse, n.d., our translation), 

whereas an expectation is defined as “what one hopes for, expects, or 

wishes or hopes to obtain” (Office québécois de la langue française, 2006, 

our translation).  

A search of publications in the CINAHL, PubMED, ERIC, Social Sciences Full 

Text, Ergonomics Abstracts, Academic Search Premier, Web of Science, 

PsychInfo, Current Contents Connect and Sociological Abstracts databases 

was done in November 2017. The keywords used to search these databases 

are presented in Appendix B. The process of selecting the publications is 

illustrated in Figure 2. The articles were selected based on reading their 

titles and abstracts and on the inclusion and exclusion criteria presented in 

Appendix C. Rayyan software (Ouzzani, Hammady, Fedorowicz, & 

Elmagarmid, 2016), which allows for blind selection, was used in this step. 

Then all of the articles were read in their entirety by two evaluators. This 

made it possible to eliminate other articles, by consensus, based on the 

exclusion criteria shown in Figure 2 and to obtain the final number of 

articles included in this literature review.  
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A quadruple evaluation of two articles was done as an interrater agreement 

exercise (Almberg et al., 2017; McGill & Vogtle, 2001) in order to 

standardize the rating method. 

Assessment of scientific quality 

Three scoring systems were used to assess the articles’ scientific quality 

based on their research design. The qualitative articles’ quality was assessed 

with the system devised by Cesario, Morin, and Santa-Donato (2002). Mixed-

design articles were assessed with the Mixed Methods Appraisal Tool (MMAT) 

(Pluye et al., 2011). And the scientific quality of quantitative articles was 

assessed using the Quality Assessment Tool for Observational Cohort and 

Cross-Sectional Studies of the National Institutes of Health (NIH, n.d.).  

A quadruple-blind assessment was done for the first two articles analyzed 

(see Table D1, Appendix D). Double-blind assessments were then done by 

pairs of evaluators for the other articles (see Table D1, Appendix D). 

Assessments of the scientific quality of all articles are presented in Table D1 

(see Appendix D). 
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Results 

Figure 2 illustrates the article selection process. 

 

Overall, 19,477 articles were screened in 10 databases. After removing 

duplicates, 10,968 articles were assessed for eligibility, according to their 

title and abstract. The result was that 112 scientific papers were read and 

assessed in light of the inclusion and exclusion criteria (Appendix C). After a 

rigorous examination, 25 articles were selected. Table B2 (see Appendix D) 

describes the study population, the research design, the results (classified 

according to the TFA model), the scientific quality and the strength of the 

design of the 25 selected articles. 

Main characteristics and scientific quality of articles 

This literature review analyzed qualitative (n = 12), quantitative (n = 10) and 

mixed-design (n = 3) articles. The characteristics of the articles are 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Full-text articles assessed for 
eligibility 
(n = 112) 

Records excluded 
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• Not about obtaining the first driving license 
• Evaluation parameters do not answer the 

research question  
• Scoping review (study design) 
• Different target population 
• Foreign language (other than English and 

French) 
• Article unavailable 

 

Studies included in this literature 
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(n = 25) 

Qualitatives (n = 12) 
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(n = 87) 
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research question  (n = 44) 

• Not about obtaining the first driving license 
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• Article unavailable (n = 9) 
• Scoping review (study design) (n = 4) 

Records after duplicates removed  
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Records identified through 
database searching 

 (n = 19 477) 
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presented in Table B2 (see Appendix D). Almost half of the studies retained 

concerned typically developing youths (n = 13) and their parents (n = 5), 

while the rest investigated young people with disabilities (n = 10) and their 

parents (n = 2). The 25 studies were conducted in different countries, mainly 

the United States (n = 11) and Australia (n = 5). Different methods were used 

to obtain results, but most involved interviews in person or by phone (n = 

11), and/or surveys or questionnaires (n = 13). The results of the various 

articles in the sample highlighted the seven categories in the TFA: ethicality 

(n = 20), self-efficacy (n = 13), affective attitude (n =13), opportunity costs 

(n = 12), perceived effectiveness (n = 9), burden (n = 8) and intervention 

coherence (n = 5). Regarding the quality of the qualitative and quantitative 

articles examined, the majority (n = 14) were of good quality. As for the 

three mixed-design articles, two of them were of moderate quality and the 

other was of very low quality. More information on the quality of the articles 

is presented in Table B1 (see Appendix D). 

Summary of results 

The results are structured according to the seven categories in the TFA 

model and divided according to opinions and expectations before the person 

had a driver’s license, during the process of obtaining a driver’s license, and 

after the person had obtained a license. Results not tied to a specific point 

in the process are described generally. 

Ethicality 

Regardless of the point in the process of obtaining a driver’s license, most 

young people with and without disabilities considered that driving is an 

important activity that fosters independence and facilitates engagement in 

productive occupations and social participation (Audrey & Langford, 2014; 

Begg et al., 2009; Carrabine & Longhurst, 2002; Chee et al., 2014; Delbosc & 

Currie, 2014; McGill & Vogtle, 2001; Mullholand Behm, 2014; Sacks & 
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Rosenblum, 2006; Scott-Parker, King, & Watson, 2015; Simms, 1991). Most of 

the typically developing youths reported that they preferred driving over 

using public transit (Chee et al., 2014; Falkmer et al., 2015). However, this 

opinion was not shared by all the youths with disabilities. Although some of 

them also said they preferred to drive (Falkmer et al., 2015), others said 

they preferred to drive only when it was necessary, to walk or to take public 

transit (Chee et al., 2014; Mullholand Behm, 2014). Among the young people 

with disabilities, no preference emerged regarding the type of instructor. In 

fact, whether their instructor was a person with a disability, a professional 

(e.g., occupational therapist), a parent or a teacher (McGill & Vogtle, 2001), 

they only wanted someone who would understand their individual issues. 

Regarding the legal age for obtaining a learner’s permit, most typically 

developing youths preferred age 16 (Williams, 2011). For their parents, age 

was not considered as the sole sufficient factor to guarantee obtaining a 

driver’s license, since in their view this is a privilege rather than a right 

(Mirman & Kay, 2012). Nevertheless, the main reason for obtaining a driver’s 

license mentioned by parents of typically developing youths was quite simply 

that their child wanted one (McCartt, Hellinga, & Haire, 2007). As for 

restrictions on driving, most parents of typically developing young people 

agreed that the rules in effect in their region should be made stricter 

(McCartt et al., 2007; Williams & Chaudhary, 2008). Mothers were generally 

more likely to hold this view than fathers (McCartt et al., 2007; McKay, 

Coben, Larkin, & Shaffer, 2008; Williams & Chaudhary, 2008). A ban on 

distractions, such as cell phone use at the wheel, was one of the restrictions 

parents of typically developing youths felt was most critical (McCartt et al., 

2007; Mirman & Kay, 2012).  

Before the process of obtaining a driver’s license, young people with or 

without disabilities who did not want to start lessons did not do so because 

they were not interested or because they felt no need (Cox, Reeve, Cox, & 

Cox, 2012; Delbosc & Currie, 2014; Kirby, Sugden, & Edwards, 2011). 
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Typically developing youths who wanted to start the process often chose to 

do so to facilitate the organization of family life and promote their 

independence (Audrey & Langford, 2014; Carrabine & Longhurst, 2002).  

During the process of learning to drive, one of the most important reasons 

for obtaining a license for typically developing young men and women alike 

was the feeling of freedom it provided (Begg et al., 2009; Scott-Parker et 

al., 2015). Almost all of these young people wanted to practice driving with 

their parents (Sherman, Lapidus, Gelven, & Banco, 2004), which 

corresponded to the wishes of their parents, who likewise wanted to be 

involved in their children’s driving lessons and practice (Guttman, 2013; 

Hartos & Huff, 2008; Sherman et al., 2004).  

After obtaining a license, some young people with disabilities considered 

that it had helped them to find a job and/or go to school (Begg et al., 2009; 

Simms, 1991). 

Self-efficacy. 

Overall, the young people did not have the same level of confidence in their 

driving skills. About half of the young people with disabilities who felt 

confidence in their ability to drive did not find it complicated (Chee et al., 

2014; Sacks & Rosenblum, 2006). Among typically developing young people 

who did consider driving complicated, most still did not avoid driving (Chee 

et al., 2014). As for parents, some of them had doubts about their children’s 

ability to drive, whether or not they had a disability (Cox et al., 2012). Some 

of the parents of typically developing youths believed that adolescents were 

not sufficiently aware of the dangers related to driving (Guttman, 2013; 

Mirman & Kay, 2012; Sherman et al., 2004). Thus, believing that their 

children needed more guidance, some of these parents helped to teach their 

children to drive (Guttman, 2013). Parents who got involved in that way felt 

competent, committed and available in supervising their children’s driving 

(Sherman et al., 2004). However, half of these parents said they believed 
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that most parents did not feel able to influence their children to drive safely 

(Guttman, 2013).  

Before obtaining their driver’s license, all the young people with and without 

disabilities reported that they lacked self-confidence (Audrey & Langford, 

2014; Cox et al. 2012; Kirby et al., 2011). However, the young people with 

disabilities also had some fears about their ability to drive (Cox et al. 2012; 

Kirby et al., 2011).  

After passing the driving test, all the youths with and without disabilities 

reported an increase in their self-confidence and in their satisfaction and 

pride (Kirby et al., 2011; Mullholand Behm, 2014; Törnqvist, Thulin, 

Segnestam, & Horowitz, 2009). In addition, typically developing youths who 

had felt a feeling of security and an atmosphere of trust during their lessons 

self-assessed their driving skills more positively (Tronsmoen, 2011). Young 

people with and without disabilities and their parents all reported a rise in 

self-confidence with increased experience following the first year of 

possessing a driver’s license (Guttman, 2013; Simms, 1991). 

Affective attitude. 

In general, youths with disabilities considered the experience of driving to be 

negative, anxiety-provoking and associated with various kinds of frustration 

(failure of other drivers to respect the Highway Safety Code or inability to 

get a license) (Almberg et al., 2017; Chee et al., 2014; McGill & Vogtle, 

2001; Mullholand Behm, 2014; Sacks & Rosenblum, 2006). However, passing 

the driving test and obtaining a driver’s license made the young people with 

disabilities feel triumphant, proud, accomplished and independent (Kirby et 

al., 2011; Törnqvist et al., 2009). Several reactions were reported on the 

part of parents of youths with disabilities. Some of the ones who had worried 

about their children’s skills felt nervous while others had tried to be 

encouraging and supportive (Cox et al., 2012; McGill & Vogtle, 2001). 

According to the same authors, parents felt frustrated about the waiting 
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periods for driver’s education classes and the lack of adapted driving 

equipment. The parents of typically developing youths, on the other hand, 

tended to worry about their child’s safety, lack of maturity, and ability to 

anticipate dangers and distractions, as well as the way other people drive 

(Audrey & Langford, 2014, Guttman, 2013; Mirman & Kay, 2012).  

Before the process of obtaining a license, some youths with disabilities felt 

afraid of driving and anxious about the classes and their disabilities, which 

was not the case in typically developing youths (Chee et al., 2014; Cox et 

al., 2012; Kirby et al., 2011). The latter were more frustrated by the social 

exclusion caused by not yet having a car (Carrabine & Longhurst, 2002).  

During the driver’s education, typically developing young people reported 

feeling anxious during on-road practice, frustrated while driving under their 

parents’ supervision and triumphant after they passed their driving test 

(Kirby et al., 2011; Scott-Parker, 2015). For the parents of these youths, 

being involved in supervising their driving made them feel enthusiastic, 

nervous and impatient (Sherman et al., 2004). 

Opportunity costs 

Overall, one of the most frequently mentioned advantages of not having a 

driver’s license, in the view of youths with disabilities, was not having to pay 

for gasoline, insurance and a car (Chee et al., 2014; Sacks & Rosenblum, 

2006). Most of the typically developing youths reported that they had found 

it difficult to pay for their driver’s education classes, which may have 

delayed their acquisition of a license (Carrabine & Longhurst, 2002; Simms, 

1991).  

Before beginning the process of obtaining a license, young people with and 

without disabilities were restricted by a lack of money (Audrey & Langford, 

2014; Delbosc & Currie, 2014; Kirby et al., 2011; Scott-Parker, 2015; 

Williams, 2011). In addition, the greater importance of the role of student 
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versus the role of driver was mentioned by youths with disabilities and their 

parents as limiting their ability to get a license (Kirby et al., 2011; McGill & 

Vogtle, 2001). For typically developing young people, the effort to fit driving 

lessons into their schedule was the main cause of problems (Audrey & 

Langford, 2014; Williams, 2011). Other typically developing youths 

mentioned that the possibility of using other satisfactory, accessible modes 

of transportation reduced their need to get a driver’s license (Delbosc & 

Currie, 2014; Scott-Parker, 2015). 

Perceived effectiveness. 

In general, according to the parents of youths with disabilities, being 

emotional and providing too much information or too many instructions at 

once were ineffective strategies for teaching driving (Cox et al., 2012). 

Again according to these authors, remaining calm and patient during the 

class, talking about the route before heading onto the road, teaching in 

steps, practising, repeating, providing varied driving experiences, and 

starting the lessons in safer contexts were effective strategies for driver’s 

education. For the parents of typically developing youths, the strategies 

favouring learning to drive included experience, practice, and driving in 

varied conditions; listening to their children’s needs; providing a model of 

safe, calm driving; and the possibility of getting information from a variety 

of sources (Mirman & Kay, 2012).  

During the process of obtaining a driver’s license, driving instructors were 

perceived as insufficiently well trained, skilful and understanding, according 

to youths with disabilities (Kirby et al., 2011; McGill & Vogtle, 2001). 

Typically developing youths found that the feedback given by instructors was 

not always clear (Scott-Parker, 2015). 

After getting their license, both youths with disabilities and typically 

developing youths mentioned that their driving instructors had been helpful 

during the process of learning to drive (Simms, 1991).  
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Burden. Regardless of the point in the process of obtaining a license, the 

young people with disabilities had difficulties with the theoretical and 

practical driving lessons, meaning that it took them longer than average to 

master driving (Almberg et al., 2017; Kirby et al., 2011; Mullholand Behm, 

2014; Simms, 1991). Most of the typically developing youths did not report 

any difficulty learning to drive (Simms, 1991) except during the very first 

practical classes, when the cognitive burden was higher and harder to 

manage (Scott-Parker, 2015). The parents of typically developing youths felt 

a heavy burden related to their role as mentor and their responsibility for 

imposing restrictions on their children’s driving (Guttman, 2013; Mirman & 

Kay, 2012). 

After learning to drive, some young people with disabilities were still not 

driving even though they had obtained their license, according to Mullholand 

Behm (2014). 

Intervention coherence 

In general, the young people with disabilities did not get enough information 

regarding the process of obtaining a driver’s license and the options for 

driving with their disability (McGill & Vogtle, 2001; Sacks & Rosenblum, 

2006). On the other hand, the parents of typically developing youths mostly 

felt they were well informed about the minimum age to obtain a license, the 

duration of the process, and the restrictions on night driving (McCartt et al., 

2007; Williams & Chaudhary, 2008). 

Discussion 

This review of the literature highlights the similarities and differences 

between the opinions and expectations of young people (with or without 

disabilities) and their parents regarding the acquisition of a first driver’s 

license. These comparisons now make it possible to better understand the 
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acceptability of the process for the two populations, based on the seven 

components of the TFA.  

On the subject of ethicality, most young people with and without disabilities 

considered that driving fostered independence, engagement in productive 

occupations and social participation, which is supported by a substantial 

body of literature on the subject (Bell et al., 1991; Ekelman et al., 2009; 

Masclet, 2002). The fact that young people agree so strongly on this view of 

driving regardless of their disability status seems to indicate that the belief 

is well anchored in popular culture. However, following the acquisition of a 

license, a tendency was noted among young people with disabilities to 

continue to use transportation methods other than cars (e.g., walking, public 

transit), which was not the case among typically developing youths. The 

significant opportunity costs associated with driving may explain why youths 

with disabilities who have obtained a driver’s license do not always use cars 

to travel about. People with disabilities represent 41% of people with low 

income in Canada, which suggests that their income level constitutes a 

major obstacle to purchasing a vehicle and paying the associated costs; this 

applies less often to typically developing young people (Wall, 2017). More 

specifically, people with disabilities may be more likely to have a low 

income if their disability prevents them from continuing their education or 

entering the job market (Wall, 2017). These problems can be aggravated 

when the young person does not have a driver’s license, since his/her low 

income makes it more difficult to embark on the costly process of getting a 

driver’s license, which in turn can limit access to services and resources. The 

possibility of providing government financial support programs for people 

with disabilities, such as Quebec’s vehicle adaptation program for people 

with disabilities (Office des personnes handicapées du Québec, 2011), 

represents an interesting possibility for solving this dilemma.  

By definition, opportunity costs are always a limitation on the acceptability 

of the process of obtaining a driver’s license. Indeed, before starting the 
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process, young people with and without disabilities were restricted by a lack 

of money. Because adapted driver’s education courses are more expensive 

than regular courses, government measures could be put in place to promote 

access to adapted courses and offer them for the same cost as a regular one, 

or approximately $1,000 for the classes and obtaining the license (Radio 

Canada, 2018; SAAQ, 2018b). In addition, integrating the driver’s education 

classes into the schedules of youths in both populations proved to be another 

factor limiting access to a driver’s license (Audrey & Langford, 2014; Delbosc 

& Currie, 2014; Kirby et al., 2011; McGill & Vogtle, 2001; Scott-Parker, 2015; 

Williams, 2011). To enhance the acceptability of this process, driving schools 

might find it advantageous to take this variable into consideration, 

regardless of the customer base they serve. This could be done with more of 

a focus on young people, namely by taking their schedules, preferences, and 

busiest seasons (e.g., school exam periods) into account. In addition, to 

make classes more accessible, it would be a good idea to teach them at 

strategic times and places, for example, in classrooms after school. This 

would be a familiar environment that teens would appreciate as a place for 

learning (McGill & Vogtle, 2001).  

Regarding the concept of self-efficacy, it first appears that driver’s 

education classes had a positive impact on the confidence in their own 

abilities felt by youths with and without disabilities. Although the young 

respondents said that they had lacked self-confidence at the outset of the 

process, this feeling generally changed for the better, including in the year 

following the acquisition of a license. Reassuring youths and their parents 

about their abilities is essential to promoting their success since, among 

typically developing youths, the ones who had experienced a feeling of 

security and confidence during their classes rated their driving skills as 

better. To make a concrete suggestion, a mentorship program involving 

peers with disabilities who have obtained their driver’s license would be an 

interesting possibility. The literature shows that mentorship programs in 
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schools, using similar-aged peers, give young people who are experiencing 

problems psychological and emotional support in a more natural context, 

and also facilitate the creation of a close, supportive social network (Heaney 

& Israel, 2008). This kind of mentoring provides psychological security for 

the young person and thereby favours learning, self-efficacy and the desired 

change in behaviour (Smith, 2011).  

Affective attitude seems to be closely related to self-efficacy. For example, 

the young people reported negative emotions at the beginning of the process 

when their level of confidence in their driving skills was low. The more 

experience they had, the more positive emotions they expressed, until the 

point when they got their driver’s license and felt very proud. The same was 

true of the parents: those who expressed doubts about their ability to 

influence their child’s driving behaviour often reported negative emotions. 

In response to these tendencies, it would be interesting to set up strategies 

designed to improve self-efficacy and thus promote a more positive affective 

attitude, in youths and parents in both groups. More specifically with regard 

to adapted driving schools, professionals such as occupational therapists 

could capitalize on their role as experts in occupational enablement to help 

driving instructors by creating strategies customized for individual users 

(CAOT, 2012) Affective attitude was also affected by other aspects that 

could be addressed in driver’s education, particularly organizational ones. To 

remedy this, governments could promote the establishment of additional 

adapted driving schools that are more accessible and better equipped. 

As for perceived effectiveness, it is clear that driving instructors play a 

crucial role in driver education. For young people with disabilities, the most 

important issue was for the instructor to understand their individual 

difficulties. On the other hand, once they had obtained a license, most of 

the young respondents, with or without disabilities, reported that their 

driving instructors had been helpful. Despite that, they all considered that 

the instructors (whether they were professionals or parents) provided 
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imprecise feedback and were not sufficiently understanding during the 

process of obtaining a driver’s license. In light of this generalized 

dissatisfaction, it would be valuable for occupational therapists, who have 

expertise in the analysis of the components (physical, cognitive, affective, 

social) of activities (Ordre des ergothérapeutes du Québec, 2008), to become 

involved in training instructors and parents about the impact of young 

people’s disabilities on the activity of driving a car, and thereby improve the 

quality of services provided in all driving schools. Such involvement would 

also improve the experience of practical learning between parents and 

children, whether or not the latter had a disability. Getting an occupational 

therapist involved to help parents and instructors better understand 

students’ individual difficulties could promote positive ethicality among 

youths and their parents, most of whom want to practice driving together 

(Guttman, 2013; Hartos & Huff, 2008; Sherman et al., 2004).  

On the topic of burden, typically developing youths reported few learning 

problems, unlike young people with disabilities, who said they had had 

difficulties during both the theoretical and practical driving lessons. This is 

consistent with the existing literature on this subject (Durkin et al., 2016; 

Falkmer & Gregersen, 2000; Gagnon-Roy et al., 2016) and may be explained 

by the fact that young people with disabilities have physical and/or cognitive 

issues that interfere with the skills needed to drive a car. Our work clearly 

shows the importance of offering driving courses for people with disabilities 

that are adapted at various levels. Indeed, contrary to what one might 

believe, on-road practice is not the only aspect that has to be adapted, even 

though it often accounts for the majority of time spent in driver’s education 

classes. The theoretical classes provided for this population also need to 

take account of the strengths and weaknesses related to each individual’s 

disabilities, and this is where occupational therapists could contribute, as 

discussed above. In addition, it might be a good idea for a specialized 

educator to be present at all times during the theoretical classes to support 
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the youths’ learning process; this is currently being done at the PEECA 

driving school.  

Finally, intervention coherence differs significantly between the 

populations with and without disabilities. Unlike typically developing youths, 

youths with disabilities appear to know very little about the options 

available to them for adapted driver’s education classes, even assuming any 

exist in their region. To mitigate this disparity, information on the process 

and on adapted schools could be provided by health care professionals 

working with youths with disabilities, particularly occupational therapists, as 

they approach the typical age for learning to drive. 

Limitations of this literature review 

All of the results presented here are rich in opinions and expectations but 

their interpretation is limited by the weak designs of most of the articles 

selected. Most of them involved cohort studies or case-control studies and 

thus reflect a local problem set with a group of individuals who were chosen 

non-randomly. Such designs do not allow one to make connections between 

the samples and the target population, which impairs the external validity of 

their results. Moreover, most studies used small samples to represent 

individuals with disabilities, whereas the samples of typically developing 

individuals were much significant. This means that the opinions and 

expectations of typically developing youths were better represented and 

more generalizable than those of youths with disabilities, even though the 

former corresponded to a smaller proportion of the general population they 

represented.  

In addition, the articles selected cover a 17-year period (2001 to 2017). The 

process of obtaining a driver’s license may have changed during this time, 

which would mean that the expressed opinions and expectations were not all 

based on the same process. Furthermore, the articles were produced in 
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different countries where the legal systems and processes for obtaining a 

driver’s license may vary in relation to Quebec. There is also a cultural bias 

because the TFA documents the subjective experience of an intervention, 

whether past or anticipated.  

The articles selected for this review covered the opinions and expectations 

of young people with a wide variety of disabilities of different kinds. These 

different types of disabilities may be confounding variables that could have 

an impact on results. For example, a person with autism spectrum disorder 

might be more likely to feel anxious than someone who has had an 

amputation. It would therefore be relevant to classify the studies based on 

the type of disability for more precise and accurate results. Along the same 

lines, this literature review includes several variables, all of which could 

affect outcomes, such as whether young people, with or without disabilities, 

or their parents were considered, the point when the data were collected, 

and the category in the TFA model. All of these factors mean that it is 

impossible to cover the issue exhaustively, even though the most relevant 

connections were explored. 

Conclusions 

This literature review studies expectations and opinions regarding driver’s 

education classes in populations with and without disabilities. It shows that, 

although obtaining a driver’s license can appear stressful, anxiety-provoking 

and sometimes too expensive to begin at the minimum legal age (16 years in 

Quebec), getting a license is undeniably crucial to most young people, 

whether or not they have disabilities. Nonetheless, youths with disabilities 

seem to have a lower sense of self-efficacy than their peers without 

disabilities, and also more difficulties with theoretical and practical 

learning. These results open up some avenues for solutions to improve the 

services provided by schools like the PEECA driving school and expand the 
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role of occupational therapists in such schools. It would now be interesting 

to measure the gap between current knowledge of the accessibility of 

adapted driver’s education and the PEECA school’s acceptability to users. 

That would make it possible to identify the limitations of the current 

program and establish strategies to align the services with real-world 

evidence. Ultimately, this will make it easier to implement adapted driver’s 

education programs elsewhere, reducing the chasm separating youths with 

disabilities from access to quality services that foster their occupational 

engagement and social participation. 
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