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This study investigates how accessibility information for sports facilities can be
effectively designed and presented to serve diverse user needs. Through document
analysis of 16 German-language publications and 18 expert interviews with stake-
holders, including people with disabilities and facility planners, the research exam-
ined different approaches to organizing accessibility information. The study revealed
three central systems for conceptualizing accessibility: by facility areas, by groups of
people, and by spatial characteristics. Findings indicate a “wheelchair bias” in
existing documentation, with wheelchair users receiving disproportionate attention
compared with other disability groups. While binary accessibility ratings prove
insufficient for individual users’ needs, detailed spatial characteristic information
enables more precise facility assessment. The research suggests that accessibility
information systems should be flexible enough to serve different stakeholder needs,
from detailed criteria for potential users to aggregated data for decision makers. The
study contributes to developing more inclusive and user-friendly accessibility
information systems for sports facilities.
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The accessibility of sports facilities is a key factor influencing participation in
physical activities and physical education (Carlsson et al., 2022; Jaarsma et al., 2014;
Kars et al., 2009; Scelza et al., 2005; Shrestha et al., 2019; Xiao & Wang, 2022). Data
consistently shows that people with disabilities engage in sports less often than those
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without disabilities. For example, a recent report on participation (3. Teilhabebericht)
by the German Ministry of Labor and Social Affairs reveals that 55% of people with
disabilities never do sports compared with 32% of those without disabilities (Maetzel
et al., 2021). Similarly, the Healthy People Report 2010, commissioned by the U.S.
Department of Health and Human Services (2010), found that 54% of people with
disabilities abstain from sports, compared with 32% of those without disabilities.
These disparities contradict the standards of the United Nations Convention on the
Rights of Persons with Disabilities, which calls for equal access to education,
including physical education (§24), and participation in cultural life, recreation, and
sports (§30; United Nations, 2006). Furthermore, the availability of accessible sports
facilities (or at least information about their current state) continues to be a crucial
factor for enabling Adapted Physical Activity throughout the lifespan. It is also
particularly relevant to Adapted Physical Education research and practice, where
autonomy is a key focus in various discourses (Haegele et al., 2020).

Theoretically, accessibility as an environmental factor influencing participation can
be located in the World Health Organization’s (WHO, 2001) International Classifica-
tion of Functioning, Disability, and Health. A key insight of the model is that the ability
to engage in activities depends on the interaction between personal factors, such as
physical and psychosocial aspects, and environmental factors, including spatial, social,
and economic conditions. In other words, individuals with different circumstances
(e.g., impairments, financial resources, or social support) have varying opportunities to
participate even with the same spatial conditions. Thus, a spatial characteristic is not
inherently a barrier—but has the potential to become one depending on the relation
between the user and the spatial environment (Biikers & Wibowo, 2020). This must be
considered when providing information on the accessibility of facilities.

Studies on spatial characteristics as potential barriers to physical activity
among people with disabilities have taken diverse approaches. Some research
focuses on the regional distribution of sports facilities, measuring the distance from
any point to the nearest facility. For instance, Shrestha et al. (2019) and Xiao and
Wang (2022) examined how proximity to sports facilities influences access. Rivera
et al. (2024) studied how priority populations experience the accessibility of
recreation centers. Other studies focus on population groups with specific dis-
abilities, such as people with spinal cord injuries, and try to identify the distinct
barriers faced by them (e.g., Kars et al., 2009; Scelza et al., 2005).

In a systematic review by Shields et al. (2012), “inadequate facilities” were
identified as a significant exclusion criterion for children with disabilities. Simi-
larly, Jaarsma et al. (2014), in their systematic review on barriers to and facilitators
of sports participation for people with physical disabilities, reported that “envi-
ronmental barriers, such as transportation, accessibility to sports facilities, and
costs” were commonly cited. However, they noted that most studies focused on
people with amputations or spinal cord injuries, leaving it unclear whether these
barriers also apply to other disability groups.

An online survey conducted by Declerck et al. (2021) of 330 sports clubs and
centers in Belgium revealed that 44% of the facilities accommodated individuals
with physical disabilities, while 17% offered Adapted Physical Activity Services
programs. The study found a moderate correlation between the accessibility of
infrastructure, the availability of adapted equipment, and the presence of Adapted
Physical Activity Services programs. Expanding on the perceptions of barriers,

(Ahead of Print)
Unauthenticated | Downloaded 07/31/25 09:35 AM UTC



ACCESSIBILITY OF SPORT FACILITIES 3

Ascondo et al. (2023) analyzed the motivations for engaging in physical activity
among individuals with different disabilities. For those with physical and intellec-
tual disabilities, the most common barriers were intrinsic (e.g., stating “I don’t feel
happy with my body” or “I don’t feel like it”), while individuals with visual
disabilities primarily reported environmental barriers.

In terms of fitness centers, Calder et al. (2018) conducted a systematic review
to evaluate the accessibility of these facilities. The authors found that two
standardized measurement tools (checklists) were commonly used to assess
accessibility. They concluded that physical and systemic (e.g., policies, programs,
and professional behavior) access barriers continue to limit participation for people
with impairments (see also Richardson et al., 2016). Moreover, they suggested that
the accessibility of fitness centers is unlikely to improve until building compliance
legislation is strengthened beyond minimal standards.

A recent overview of reviews by Mitchell et al. (2022) identified numerous
socioenvironmental factors, such as policies, services, assistance, attitudes, and the
accessibility of physical spaces which influence health outcomes, including
physical activity for people with disabilities. Similarly, Eisenberg et al. (2017)
explored how the built environment affects physical activity among people with
disabilities, though they noted that this area remains underresearched.

While broader perspectives on the built environment exist, empirical evidence
directly linking sports facilities to increased physical activity among people with
disabilities is limited. Nevertheless, studies like that of Wicker et al. (2013) show
that the availability of facilities, such as swimming pools, and sports fields
positively influences physical activity within local communities.

However, the current state of sports facilities in Germany poses significant
challenges. Repenning et al. (2023) found that many facilities are in poor
condition, with half of the municipalities owning most of these facilities reporting
the need for either new infrastructure or major renovations. This deterioration
likely contributes to reduced participation in physical activity. According to Siegel
and Weitzmann (2024), stakeholders widely agree that substantial investment—at
least €31 billion—is required to renovate these facilities, with improving accessi-
bility for people with disabilities identified as a key priority.

Information about the accessibility of a sports facility serves two key purposes.
First, it provides essential data for planning renovations or new constructions.
Second, when publicly available, it helps individuals or groups find suitable,
accessible facilities. The ability to independently assess a facility’s usability is crucial
for promoting equal participation and personal autonomy, as outlined in the United
Nations Convention on the Rights of Persons with Disabilities. Therefore, ensuring
that accessibility information is clear and useful is central to achieving this goal.

This paper aims to deepen the understanding of what makes accessibility
information for sports facilities truly usable. It seeks to establish conceptual founda-
tions for designing information that enables a broad range of users, particularly people
with disabilities, to assess a facility’s usability for participation in physical activities
and education. The importance of accessibility information is also reflected at the
political level, as the Accessibility Strengthening Act (BFSG) will mandate such
information for certain products and services in Germany starting in 2025. However,
this requirement does not yet extend to the spatial characteristics of sports facilities,
and there remains a lack of clear conceptual guidelines for designing this type of
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4  WIBOWO, HAUT, AND MULLER

information. Wallrodt and Thieme (2021) highlight this in their expertise on the
Digital Sports Facility Atlas Germany. Alongside the current state of research, it
is also important to consider the technical state of the art to explore existing
concepts for designing accessibility information for sports facilities. There are
generally three main approaches to conceptualizing how such information can
be designed, though this list may not be exhaustive:

» Systems that compile information by facility areas often make statements like
“The parking area [or entrance, restroom, etc.] is accessible/barrier-free.” One
example is the Sports Atlas' of Hesse, Germany, which provides information
on accessibility and available sports, facilities, and other features. Accessi-
bility information is typically presented in binary codes, such as “yes,” or “no”
for aspects like the sports floor, spectator area, and restrooms.

e Systems that assemble information according to groups of people make
statements like “The facility is accessible/barrier-free for wheelchair-users
[or people with visual impairments, hearing impairments, etc.].” An everyday
example is the Google Maps service, which provides information about public
locations using a wheelchair-user pictogram.

» Systems that assemble information according to spatial characteristics make
statements like “The acoustic [or signage, lighting, etc.] of the facility is
accessible/barrier-free.” These systems are likely the least common type,
having been identified solely in academic publications in education (Biikers &
Wibowo, 2020; Naish et al., 2003) and engineering (Korsavi et al., 2020)
rather than in practical information systems like the other approaches.

In summary, the spatial characteristics of sports facilities impact the participation
of various groups in physical activities and education. It is important to note that these
characteristics only become barriers when interacting with specific personal char-
acteristics. Information about the accessibility or barrier potential of a sports facility
could guide planning efforts and help users find suitable facilities for themselves or
specific groups. While different systems provide such information, it remains unclear
which systems offer particular advantages and disadvantages for users.

The research questions we address in this paper are:

1. How can different types of criteria concerning the physical accessibility of a
facility be systematically weighted?

To create usable information on sports facility accessibility, it is essential to
identify strategies for grouping and prioritizing criteria based on factors, such as
facility areas, groups of people, and spatial characteristics. This aspect seems to be
important since it must be assumed that the total amount of single criteria to be
considered in a system to assess spatial accessibility will exceed human cognitive
capacity. Therefore, one approach to reducing a high amount of information is to
prioritize a single criterion to reduce the total amount of criteria.

2. How do qualitative and quantitative aspects of the information design impact
the usability of accessibility data for sports facilities?

The goal is to assess how the design of information within the three described
systems or other approaches impacts its usability for different stakeholders, such as
sports facility users and regional planners.
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3. In what way does the amount of information impact the usability of accessi-
bility information?

The main goal is to identify the minimum amount of information needed to
comprehensively evaluate accessibility for different stakeholders.

Materials and Methods

Project Context

Our research was conducted as part of a larger project to estimate the supply level of
sports facilities in Germany and their need for refurbishment.” In the project advisory
board, which includes sports policymakers and other stakeholders involved in
planning and developing facilities, there was a broad consensus that reducing spatial
barriers and improving accessibility for all should be a crucial aspect. However, in
such a general perspective confronted with manifold demands, accessibility infor-
mation cannot be considered as detailed as in more specific concepts for accessibil-
ity, which have been presented by various German institutions in recent years
(e.g., WLSB, 2021; TOLLERORT, 2024). Thus, our research group was tasked with
identifying key indicators of the accessibility of sports facilities, including halls,
pitches, and pools and suggesting how these indicators might be prioritized based on
the interests of people with (various) disabilities and other stakeholders.

A two-step research design was implemented to address these requirements
and answer the research questions posed earlier. First, a comprehensive list was
compiled that included all possible criteria for an accessible sports facility, which
was then categorized according to typical accessibility systems. This foundational
step determines the available information and highlights the significance of
individual subcategories. Second, expert interviews were conducted to explore
the arguments for and against prioritizing or excluding specific subcategories. This
approach would enable the exclusion or emphasis of entire criteria areas within the
overall list. Additionally, the usability of the various systems and their subcate-
gories was assessed during the interviews.

Document Analysis

The document analysis aimed to identify specific indicators of spatial accessibility
for sports facilities from academic and practical literature. We created a compre-
hensive list coded by typical accessibility systems to evaluate the information’s
quantity and significance. This step was seen as a basis because it determines the
possible amount of information and might indicate the significance of the single
subcategories.

A scoping review-oriented approach was chosen as the methodological
framework because the current state of research did not support the use of
systematic reviews or meta-studies (Arksey & O’Malley, 2005). In the absence
of empirical studies, the framework by Arksey and O’Malley (2005) was followed
up to Stage 4 and documented under the PRISMA-ScR (Preferred Reporting Items
for Systematic reviews and Meta-Analyses extension for Scoping Reviews)
checklist (Tricco et al., 2018). The search for relevant documents was conducted

(Ahead of Print)
Unauthenticated | Downloaded 07/31/25 09:35 AM UTC



6  WIBOWO, HAUT, AND MULLER

in the electronic database SPOLIT, the largest European database for sports science
literature, which also includes guidelines, reports, and documents from sports
organizations. Due to the project context, only German-language publications from
the past 10 years, aligned with relevant accessibility standards in the reference
region and listing single accessibility criteria, were included (Figure 1).

The original German search terms were: Barrierefreiheit (accessibility),
Behindertensport (disability sport), Behindertengerechte Sportanlagen (adapted
sports facilities), Checkliste Barrierefreiheit (accessibility checklist), Inklusionss-
port (inclusive sport), Leitfaden barrierefreie Sportstitten (guideline for accessible
sports facilities), Leitlinien Barrierefreiheit Sport (accessibility guidelines for
sport), Paralympische Sportstitten (Paralympic sports facilities), Qualititskriterien
Sportstitten (quality criteria for sports facilities), and Zugéinglichkeit Sportstétten
(accessibility of sports facilities).

Eligibility criteria includes, listing concrete spatial criteria, providing check-
lists, and German language.

Further documents were selected in correspondence with the German Asso-
ciation for Disability Sport (Deutscher Behindertensportverband e.V.), especially a

N=59 documents identified through keyword
search (SPOLIT database)

N=16 documents identified through other
sources

N=2 non-sport-specific construction
standards considered

N=8 Duplicates removed

N=77 assessed for eligibility —> N=59 Documents removed

(without specific indicators)

h 4

] [ Screening ] [ Identification ]

N=11 guidelines containing
checklists

N=2 (scientific) publications

E containing specific indicators
=
= N=1 sport-specific construction
= standard (swimming facilities)
N=2 non-sport-specific
construction standards
—

Figure 1 — PRISMA (Preferred Reporting Items for Systematic reviews and Meta-
Analyses) flow diagram of the publication-selection process.
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guideline for swimming facilities and two general building accessibility standards
(DIN 18040-1 and VDI Guideline 6008), which, while not sport-specific, are
highly relevant for sports facilities. A further document was added from contacts in
the authors’ personal network.

Two researchers independently screened the retrieved records by reviewing
titles and abstracts against the predefined eligibility criteria, ensuring a focus on
documents that included concrete indicators of physical accessibility. Next, the full
texts of potentially relevant documents were obtained and reviewed, focusing on
spatial accessibility indicators in sports facilities. Final inclusion decisions were
made individually, with disagreements resolved through discussion until a con-
sensus was reached. The analysis included a total of 16 documents:

* Eleven manuals/guidelines from German and Austrian sports organizations
containing concrete checklists with accessibility criteria,

* Two nonsport-specific construction standards for public buildings,
* One building guideline for swimming facilities, and

e Two publications that provided specific accessibility criteria, including
documents from the Federal Institute for Sport Science (Bundesinstitut fiir
Sportwissenschaft) and a publication by an architect actively working in
this field.

The process resulted in a sample of N=16 documents for the review.
Although it is not feasible to consider all possible reference standards, especially
those not specific to sports facilities (e.g., acoustics, wayfinding systems, or doors),
this approach provides a comprehensive overview of all pertinent (German
language) documents from the past decade (reference date: January 2023) on the
accessibility of sports facilities, thus capturing the current state of the discussion.’
A noted limitation of scoping reviews is their vulnerability to accuracy issues and
researcher biases, as the existence of studies may be prioritized over their intrinsic
quality, undermining their applicability for policy and practice (Grant & Booth,
2009, p. 101). In our project, we primarily analyzed nonacademic sources, which
share similar limitations. However, the goal was to generate a comprehensive list of
individual criteria, with their quality and relevance being evaluated later through
expert interviews and future testing of measurement tools.

Indicators were defined as specific requirements for spatial accessibility. Only
those formulations in the documents that addressed concrete aspects, such as
particular components, were considered. Extracted criteria include, for example,
“Elevator minimum floor size: 1.10 m (width) and 1.40 m (length)” or “Braille on
door signs.” General statements with terms like “accessible” or “disability-
friendly” (e.g., “The access to the hall should be barrier-free”) were excluded
unless accompanied by more precise details. Furthermore, the primary goal of the
project was to establish a general framework for accessibility, with a focus on halls,
pitches, and pools. As a result, criteria of specific sports facilities (e.g., for rowing)
were not included.

After extracting the relevant criteria, a systematic coding process was applied
to transform the initially qualitative data into a structured, quantitatively analyzable
format, enabling a descriptive statistical analysis of the occurrence of criteria across
different categories.

(Ahead of Print)

Unauthenticated | Downloaded 07/31/25 09:35 AM UTC



8  WIBOWO, HAUT, AND MULLER

To ensure consistency and facilitate further analysis, the extracted criteria
were categorized according to established accessibility frameworks. The analysis
identified four key approaches in the literature and documents for structuring
accessibility into subcategories: (a) type of sports facility, (b) facility areas,
(c) groups of people, and (d) spatial characteristics.

Following this categorization, four researchers independently coded the
criteria according to these systems. To improve reliability, all coding decisions
were reviewed collaboratively, with consensus-based adjustments made where
necessary—particularly in assigning criteria to the “spatial characteristics”
category. Consensus-based recategorizations were made, especially regarding
the assignment of criteria to the “spatial characteristics” category. The nine
subcategories of the facility-area system were inductively derived from the
documents. These included specific areas like “Changing rooms & sanitary
facilities,” “Sports area,” “Outdoor area,” “Corridors,” ‘“Spectator area,”
“Equipment room,” and “Special rooms” (e.g., control room and catering).
Additionally, some criteria were not assigned to specific areas. Criteria related to
the facility’s overall structure (e.g., “All rooms should be on one level”) were
coded under the “Floor plan” subcategory, while criteria applicable to all areas
(e.g., “The floor should not have thresholds greater than 2 cm”) were coded in
the “General” subcategory.

The groups of people system consisted of six categories. The four impairment-
related groups were derived deductively from the German participation report
(Maetzel et al., 2021): people with visual impairments, bodily motor impairments,
hearing impairments, and cognitive impairments affecting learning, thinking,
remembering, and orientation. “Wheelchair users” were extracted inductively
from the “People with movement impairments” group, as they represented the
majority of that category. Additionally, one category was inductively added as
“Persons with no direct impairment,” which included children, seniors, and
individuals in rehabilitation who do not have a specific impairment per se.

To code the spatial characteristics system, we used the category system from
Biikers and Wibowo (2020), which includes eight subcategories:

The subcategory “Acoustics” encompasses spatial features that affect room
acoustics (e.g., reverberation), permanent acoustic noise (e.g., from devices or
nearby streets), and components designed for generating (e.g., audio systems or
warning signals) or transmitting (e.g., inductive hearing systems) sound.

The subcategory “Order and Clutter” includes criteria that influence the level
of (dis)order and the ability to maintain it. Relevant components, include devices
for organization (e.g., cupboards and shelves) as well as criteria affecting disorder
from mobile objects (e.g., wheelchairs, large sports equipment, chairs, and
trolleys). This category also encompasses criteria that impact the clarity of room
design.

The subcategory “Climate” affects the perception of thermal and air quality in
a room. Relevant components include the heating and ventilation systems, their
control options, and physical parameters like temperature.

The subcategory “Contrast” pertains to the visibility of critical surfaces
(e.g., walls, doors, floors, operating elements, and signage) that may affect
accessibility. In this category, color and the difference in light intensity between
these surfaces and their surroundings are key factors.
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The subcategory “Lighting” refers to structural properties that affect visual
perception in a room, including light incidence, glare, and shadow formation. Key
components include lighting technology, shading systems, and surface properties
related to glare and reflection.

The spatial characteristic “Operability” pertains to the usability of components
and objects. It refers to how effectively items such as light switches can be operated
based on factors like installation height and the force required for use. This
characteristic includes components that fulfill their functions depending on the
user, such as switches, hooks for hanging clothes, and presence sensors for light
control.

The spatial characteristic “Information and Signage” involves the cognitive
understanding of a facility, such as through room area signage and instructions for
components (e.g., cabinet labels). This category also includes guidance systems, like
floor guidance systems, that enhance cognitive access and wayfinding within a facility.

Criteria within the “Reachability” spatial characteristic affect the ability to
navigate a facility (including with aids like wheelchairs). Key factors include the
floor component (e.g., movement area or rolling resistance), as well as the clear
width and height of doors. Additionally, options for changing levels, when
available, are important.

Expert Interviews

To supplement the indicators compiled in the document analysis and, above all,
to assess their significance, the perspectives of various experts (N =22) were
collected in 18 guided individual and group interviews. The sampling strategy
aimed to include experts’ perspectives on sports facility development and
planning, as well as those of different groups of people (particularly) affected
by barriers. Accordingly, the interviewees were selected based on their profes-
sional expertise or recruited via interest groups (especially disability sports
organizations; see Table A1—Appendix). The selection of expert organizations
was designed to capture a wide range of perspectives relevant to the accessi-
bility of sports facilities. In Germany, disability sports associations play an
important role in advocating for policy changes and raising awareness about
accessibility issues at the political level. Meanwhile, municipal planners and
sports facility operators bring valuable expertise on the practical feasibility and
current state of accessibility in sports facilities, identifying both existing
barriers and potential solutions. By including these diverse voices, the study
ensures that both theoretical and practical aspects of accessibility are addressed.

The sample recruitment was planned and executed in cooperation with the
project partners from the German disability sports association. The final sample
included N =22 interviewees, including 16 representatives of special needs groups
and their sports organizations (eight of them with visual, hearing, intellectual, or
physical impairments) and six representatives of municipalities and planning
agencies concerned with sports facilities. All participants were informed about
the study design and their rights in accordance with the requirements of the EU
Regulation 2016/679 (General Data Protection Regulation) and gave their
informed consent to the processing of their data.
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Altogether, our approach is best described as semistructured expert interviews
(Flick 2014, p. 207-231). Participants are experts in two slightly different respects:
on the one hand, with expertise for planning, developing, and operating sports
facilities and, on the other hand, with expertise (due to their professional position
and/or from their own experience) for the needs of people with disabilities in
sports. The interviews were conducted in February/March 2023 in person or an
online video meeting, depending on the interviewees’ wishes. Also, upon their
request, three of the interviews were conducted in a group (of two to three persons).
A communication assistant supported individual interviewees.

After participants introduced themselves and their official function, the
interviews began with a narrative section where they discussed their general
involvement and recent experiences regarding barriers and accessibility in sports
facilities. Subsequently, respondents were asked to evaluate the relevance of
various indicators and category systems (see above) for accessibility. Finally,
interviewees outlined strategies for prioritizing indicators in decision-making
situations, particularly under budget constraints.

The duration was between 30 and 85 min and all interviews were recorded
(audio only) and fully transcribed. The transcribed interviews were analyzed using
content-structuring qualitative content analysis (Kuckartz & Rédiker 2023, p. 99—
122) with the support of MAXQDA (version 22) software. In an initial analysis,
inductive categories were added to the category system developed deductively
based on the guiding questions. The finalized category system was subjected to an
evaluator triangulation, meaning that different project team members indepen-
dently reviewed and compared the analysis to ensure the validity and reliability of
the results (Flick, 2014).

Results

Document Analysis

A total of 1,549 criteria were identified in the document analysis, although these
were formulated very differently in terms of their clarity (“light switch should be
85 cm above ground” vs. “the room should be structured clearly”). Sixty percent of
the criteria were not assigned to a special type of sports facility; 20% were directly
assigned to sports halls, 11% to swimming facilities, 6% to sports fields, and 2% to
other sports facilities, such as ice arenas and shooting facilities.

Concerning the groups of people system, 51% (790) of the criteria were not
assigned to a specific group of people. The next largest group is the “Persons with
no direct impairment” with 15% (232). The highest amount of single criteria is
attributed to the group of wheelchair users (14%; 216). Originally this group was
part of the bodily motoric-impairment group, but was excluded from this because
of the high number of individual criteria that were assigned to this group. Of the
1,549 criteria, 10% (156) were assigned to the group of people with visual
impairments. The groups with physical and motor impairments (64) and hearing
impairments (60) each account for 4%. The lowest number of individual criteria, at
2% (31) is attributable to the group with impairments concerning learning,
thinking, remembering, and orienting.
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ACCESSIBILITY OF SPORT FACILITIES 11

Within the facility-area system, 32% (487) of the criteria were coded as
“general,” 19% (288) concerned “Changing rooms & sanitary facilities,” 15%
(238) pertained to the “Sports area,” 13% (201) to the “Outdoor area,” 7% (116) to
the “Corridors,” 5% (84) to the “Spectator area,” 5% to “Special Rooms,” 2% (35)
to the “Equipment room,” and 1% (16) to the “Floorplan.”

Within the spatial characteristics system, 34% (527) of the identified criteria
concern “Reachability,” 26% (402) “Operability,” and 17% (264) “Information
and signage”; 7% (108) are not assigned to one of the other categories; 5% (77)
were coded as “Contrast”; 4% (62) were identified as “Lighting”; 3% (46) relate to
“Order and clutter”; and 2% (32) were coded as “Climate” and 2% (30) as
“Acoustics.”

Expert Interviews

Prioritization

After a narrative part, in which the interviewees were asked to describe their
organizational role and their professional experiences concerning barriers in sports
facilities, the interviewers briefly presented the above-mentioned concept to grasp
the spatial characteristics of sports facilities. Successively, the interviewees were
asked to (a) comment on the concept in general, (b) state which spatial character-
istics they would consider most important, and (c) explain how, according to which
rationale, they would prioritize spatial characteristics.

In most of the interviews (N =14), “Reachability” is considered the most
important characteristic of sports facilities mostly because “it affects many
different groups and therefore a larger number of people overall.” Also, “Infor-
mation and Signage” was mentioned in nine interviews because different groups
(e.g., cognitively impaired people, older people, and illiterates) would benefit: “the
easier it is to understand, the better it is for humanity.” However, what we consider
as much more important than how often spatial characteristics were mentioned is
how the prioritizations were framed and rationalized. First of all, it is crucial to note
that only a few interviewees responded by stating their priorities directly. Instead,
some prioritizations (e.g., of Reachability) were framed only with reservations,
e.g., “of course, it always depends on the impairment, but [ . .. ]” or “so of course,
all points should be taken into account, but [ ...].” And even more interviewees
initially rejected to prioritize at all:

So, I don’t think you can really take out a point, because in the end it’s the sum
of the points that counts.

I don’t really want to engage completely in the question, because the question
is somewhat intentional, i.e., where can savings be made? And I simply
believe that this is such an elementary area. And if you want to create access,
then I think these characteristics that are listed here, once again, are actually a
standard that must be given.

Those who somehow have one of these impairments will of course find it the
biggest hurdle [ ... ] but in the end, every point somewhere will probably be
important.”
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Several interviewees criticize that former discussions of accessibility mainly
took the demands of wheelchair users into account, and emphasize that more and
other perspectives should be considered, too: “And that is, I think, what is always
being reduced to accessibility equalling wheelchair accessibility, at least I have the
impression in many cities and municipalities that that is all that really matters. And
that is too short-sighted and I believe that the decision-makers are not yet properly
sensitized to this.” “Many sports facilities are considered to be ‘barrier-free,” as the
phrase suggests. Unfortunately, it’s just that wheelchair users and blind people are
particularly active in them. This means that their points are taken into account. And
deaf people are often forgotten.”

Consequently, several interviewees argue that not only people with impair-
ments but all—or at least many different—groups of users would benefit if barriers
are removed: “that old people can move around without fear. That even someone
with a twisted foot and a plaster cast can get through somewhere, that a pregnant
woman can do something.” “if a door opens more easily, if there is order in a hall, if
there are enough toilets, if there is enough space, it is easier for everyone.”

However, some interviewees also point to the limits of “accessibility for all,”
as the needs of specific groups might differ and would sometimes result in
contradicting requirements for facilities: “The image that is primarily in the
foreground in society is the wheelchair user [...]. And we have realized that
this is sometimes already considered and therefore beautiful, smooth, and even
access routes are planned. But then no attention is paid to the fact that blind people
with canes, for example, have a problem finding certain tactile features to mark out
their route. One barrier is removed, but another is created in its place.” “You always
have to be a bit careful whether it’s actually good for everyone or whether you just
think it is. [...] That’s why it is a bit difficult to think about what accessibility
means for everyone. I don’t think there is such a thing as 100 percent accessibility.
There are always percentages that can’t be achieved. It doesn’t always work for
everyone.”

Adding to this, some interviewees point to general restrictions in terms of
budget and feasibility for measures to improve accessibility: “Of course, it always
depends on how big your wallet is.” “As I said, I would personally never say less
relevant. It’s more about what is perhaps a little less realizable.” Thus, although
there is a general tendency to consider a wide range of perspectives and to accept
many specific needs, there is also the notion that it cannot be entirely avoided to
prioritize between different aspects of accessibility.

A strategy of prioritization mentioned several times is to focus on local
demands by taking into account the number of people affected by different barriers
and by enabling the participation of affected groups in planning processes: “For
example, if there are a huge number of people who have poor eyesight and
signposting, guidance systems and light and shade are the most important things,
then I would prioritize them. And if there are very, very few people of any kind, or
with any kind of disability then I would probably say that, unfortunately, that
probably comes a bit later.” But it is also acknowledged that prioritizing specific
groups or spatial characteristics encounters various problems. It is sometimes
difficult to estimate which group of people is particularly affected by which spatial
characteristics, and it is not always known how large in number different groups of
people are. Furthermore, even the participation of different stakeholders in local
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planning processes might only reflect the needs of those who are currently able to
articulate their interests, while the needs of those not yet involved in sports might
not be included: “You should think in advance about which sports clubs we have,
which para-sports or other disabled sports are played in our area and then talk to
these stakeholders first and get their expertise. Which of course means that you
have a problem if there is not yet a group for sport for the blind, but two years later
blind people come forward and say that they now want to do sport for the blind.”

Usability of Different Accessibility Conceptions

Concerning the second research question, we present findings that give indications
of the usability of different conceptions of accessibility (in terms of different
groups of people, different spatial characteristics, and different facility areas).

According to the interviewees, information in terms of accessibility for
different groups of people is considered understandable but unclear. The low
level of content validity is presumable since the groups themselves are very
heterogeneous. For example, the typically used group of people with hearing
impairments includes deaf people and people with residual hearing loss. “So, I
think that’s a very important experience for me, that not everything helps everyone
straight away. And of course, what I say to someone with a hearing impairment or
deaf or whatever, so if I can’t hear anything at all, the acoustics are of no interest
anyway, but if [ have someone with a hearing impairment, then poor acoustics can
add a bit more of a handicap. So, as I said, the important thing is what should
happen in the hall and with whom.” The heterogeneity of the typically defined
groups, as used in this study, means that individuals can identify with the group,
but their individual needs are not necessarily directly addressed by the information
that a certain space is suitable for this group. There is a desire among the
interviewees for space-related information to be able to specifically assess whether
individual needs can be met in a facility. “It’s about providing information. Not to
say that it is not possible there. If there are no ramps there, then it must be clearly
stated. And if necessary, the wheelchair user has to decide for themselves, I can’t
get in there under any circumstances. Then that’s it. But not in terms of it not being
possible, it must be left to the user’s own decision.” This quote also points out that
the persons studied claim to make their judgment about the usability of a system
and that the system of accessibility by groups of people does not allow this
judgment in the desired way. “As a blind person, I would then look for tactile
features or acoustic ones. As a visually impaired person, I would consider the
lighting and so on. [ . ..] And if you’re in a wheelchair, you pay attention to other
things and that’s why you go there. You don’t necessarily have to stand there, we
recommend it, especially for visually impaired, deaf, and wheelchair users or
something like that.”

Another aspect is the question of whether groups of people other than
athletes should be considered. These could be spectators, for example, but also
coaches, or employees of a facility. In one case, this question also represented
intergenerational interest. A participant, reflecting on an inclusive sports event
organized by their organization, explained: “We then said that it is very
important that the people, the spectators, and the athletes, e.g., the participants
and the generations can also move to the locations themselves”; “Or if there are
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tactile signs for blind and visually impaired people to the sports facilities, but
not, for example, to the spectator stands or to escape routes and so on. That’s
why this is always an issue where I think you have to focus primarily on the
athletes, of course, because that’s what sports facilities are all about. But you
mustn’t forget the spectators either.”

Concerning the conception of information about accessibility via spatial
characteristics, the interviews indicate that the used list of spatial characteristics
seems to be appropriate to address all needs of the interviewed persons: “Yes, |
think the categories make total sense and the examples really do, too. So I think it
actually covers our topics really well.”

The system could be supplemented by the transverse category of safety, which
is seen as very important: “I don’t see any safety precautions for people with
disabilities here either. They are perhaps hidden in various places. When I look at
guidance systems, for example. But you can have a system and a staircase can be
marked if it, but that’s a stupid example now, but because that won’t happen, it’s
not allowed. But if it’s a staircase without a handrail, then it’s stupid. And in fact,
there is.” It would be less an additional spatial category but rather a property of a
single criterion.

The aforementioned desire to judge a space by its spatial characteristics allows
specific judgments about the suitability of the space regarding individual needs:
“For people with mental impairments, for example, acoustics are a key, essential
point that is not at all central for people who want to play wheelchair basketball.
When it comes to lighting, I can also imagine that there are completely contradic-
tory requirements. People who tend to, shall I say, panic in the presence of light or
too much light, while others are in urgent need of lighting because they have visual
impairments.”

Information by facility area is rated as having a high quality of use, as very
specific interests are often expressed in information about certain areas of a facility.
For example, from the perspective of some interviewees, it is important to be able
to judge whether the car park or changing rooms are considered barrier-free. “It’s
not just about the sports facility itself, you also have to look at the surroundings of
the sports facility, because for many people with disabilities, it’s crucial to know
how to get to the sports facility. [ . ..] that is the first prerequisite for people with
disabilities to be able to get to the sports facility at all.”

Usability of Different Information Quantities

The most global variant of information about accessibility and the one with the
fewest information is binary: barrier-free versus not barrier-free. This information
judges a facility as a whole. From an athlete’s point of view, this poses a problem
because it is not possible to judge if the facility fits the individual needs: “because
not everything that is labeled barrier-free is barrier-free, that’s the problem.” A
little bit more fine-grained is percentage-oriented information about how many
criteria are considered as accessible. “That’s why the very first thing I think,
especially when assessing a hall like this, there has to be some kind of indicator for
people with disabilities, I don’t know, this hall is so-and-so percent barrier-free or
something, or so-and-so percent for blind people or wheelchair users.” But this
concept is only considered as a first orientation, as it has its limitations: “I don’t
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think it’s a good idea to work with percentages here. Because it doesn’t help me. If I
say that the hall is fifty percent barrier-free, that doesn’t actually tell me anything. I
need to know exactly what I need based on criteria, keywords perhaps, which are
then perhaps explained in the second step so that I can scrutinize them. And to be
able to answer the question with a yes or no. Then there has to be an answer from
the system. The facility is specifically equipped in this way. And the facility is not.”
On the other hand, such narrow information is considered usable for other user
groups such as the athletes, the planers, or political decision makers: “This simple
measure is particularly good for local political discussions. And if we had a website
where someone entered it, let’s say the head of the sports department, and said:
Well, our pool has an average of 2.8 and all German pools have 3.5 or 2.5. So we’ll
do something else. That would be the best thing for them if they had something like
that.” It has already become clear that because of the very different needs of the
different user athlete groups, there is a wish for often detailed information. But it is
stated as a (technical) problem, to find the single criteria needed in a comprehensive
list: “I mean, 400 criteria don’t necessarily have to be too many if I have a good
web presentation with a pulldown. So, you could offer it roughly at first and if I go
there and say: ‘As a visually impaired person, I want it to be more differentiated,’
then I could choose a few more specific stories from the pull-down menu.”
Different conceptions in hindsight of the amount of information may be useful for
different user groups.

Discussion

Methodological Complementarity of Data Sources

The document analysis provided a foundational understanding of the key accessi-
bility criteria in the field of sports facilities. By identifying and compiling specific
regulations and recommendations, it offered a broad overview of the existing
standards and practices, which was then complemented by the expert interviews.
While the document analysis allowed for the identification of tangible, formalized
criteria, the interviews enriched this by offering insight into the real-world
application and prioritization of these criteria from the perspectives of stakeholders
involved in planning and managing sports facilities. Together, both data sources
allowed us to reflect on how these criteria could be effectively integrated into a
comprehensive system for evaluating accessibility, with the interviews revealing
aspects of user-specific needs and practical challenges that formal documents may
not address.

Visibility of Different Groups

From both data sources, we find results that indicate that not all groups of people
are considered similarly in the perception of the interviewees and in the
analyzed documents. The data from the expert interviews indicate that wheel-
chair users and visually impaired people are at the center of the debate, while
people from other groups (people with bodily motor impairments other than
wheelchair users; hearing impairments; and cognitive impairments affecting
learning, thinking, remembering, and orientation) seem to be of less concern. In
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the data from the document analysis, there is a corresponding finding: The
wheelchair users are the group with the highest number of individual criteria.
From our perspective, it is not plausible that the needs of wheelchair users
should be that much more complex—compared with the needs of, for example,
people with impairments concerning learning, thinking, remembering, and
orienting—that they have to be addressed with such a high number of single
criteria. Therefore, the criteria list derived from the document analysis must be
seen as biased, as well as the public debate for the benefit of wheelchair users
and the disadvantage of all other groups. Although there is evidence that
wheelchair users feel “invisible” in the public (Saia et al., 2024), from our data,
it must be assumed that this applies even more to other groups who are less
represented in the public debate. This “wheelchair bias” should be investigated
more closely, focusing on the mechanisms that produce this imbalance in
research and the public discourse.

General Accessibility Versus Special Interests

A more general finding is that the aim to design a comprehensive information
system for the accessibility of sports facilities encounters the challenge of very
heterogeneous interests among the different groups who might use this informa-
tion. This applies to the quality of the information (in terms of the different systems
to represent accessibility) but also to the quantity of individual information units
(from binary to all single criteria). No individual person or group needs to have all
the information in the system. Therefore, it makes sense that such a comprehensive
information system should have a high degree of flexibility to be able to fulfill the
different usage requirements. However, it must be stated that there is a lack of
research concerning which criteria are of relevance for the individual groups, since
the existing investigations focus rather on single special groups (Ascondo et al.,
2023; Xiao & Wang, 2022). This seems to be crucial to develop an effective
general system that allows a focused retrieval of information for different user
interests. A concept of general accessibility needs to face the challenge of
integrating general, contradicting and special claims.

Prioritization

The expert interviews have implications for prioritizing different single criteria or
groups of criteria (grouped in spatial characteristics). As shown, there is strong
skepticism about prioritizing some aspects of accessibility over others. Rather,
interviewees call for paying attention to as many different perspectives and needs
as possible. However, it is also acknowledged that accessibility for all might not
always be realizable, and prioritization could be necessary due to contradicting
demands or budget constraints. If so, there is strong support for letting people with
different perspectives participate in local planning processes and consider their
specific needs—but without ignoring aspects that can improve accessibility in
general. As one interviewee describes an ideal procedure: “So I would actually
proceed in such a way that I look at the needs: What needs, i.e., for which sports is it
primarily intended? In addition, I would then make sure that I consider as many
aspects as possible that are not contradictory. In other words, all the aspects
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necessary for this particular group plus those that can be realized without incurring
enormous costs or conflicting with those needs to make it as accessible as possible
for everyone.” Altogether, respecting as many different needs and perspectives as
possible may lead to some contradictions that cannot be overcome entirely and
make prioritizations necessary. But in this sense, the need for prioritization is not a
premise given right from the start, but only as an unavoidable conclusion of a
process of participation, reflection, and discussion in which all possibilities to
maximize accessibility have been thoroughly considered. Concerning an informa-
tion system about general accessibility, an extensive system design with as many
criteria as possible avoids system-immanent discrimination. Prioritization deci-
sions and possible discrimination might nevertheless occur afterwards in the usage
process.

Qualities and Quantities in the Design of General
Accessibility Information

The expert interviews also reveal implications concerning the usability of different
qualities and quantities in the design of accessibility information. Comparing
different qualities or systems of assembling single criteria for assessing the
accessibility of a sports facility, the intuitive understandability does not necessarily
align with the usability of the information. While accessibility in terms of groups of
people and in terms of facility areas is highly intuitive and understandable, the
groups of people system has the disadvantage of low content validity due to the
assembly of very different subgroups. This might be different if the system
incorporated more specific subgroups than the currently used systems. Despite
the interest in information about special facility areas, the data indicate a strong
desire to judge a facility by its spatial characteristics. The assembly of information
by spatial characteristics has the advantage that it is adaptable to a wide range of
specific prerequisites, and the decision about the usability of a sports facility is
shifted to the consumer of the information. Additionally, it can be assumed that the
categorization through spatial characteristics reduces discriminatory phenomena
because potential later decisions in planning processes are not addressed specifi-
cally to a certain group of people, as it would be in the information assembled
according to groups of persons. A disadvantage could be that information in the
spatial features system is complex and requires human judgment. This could be
overwhelming for some user groups.

Based on the data from the expert interviews, we can expect that the exclusion
of a subcategory from one of the different approaches to conceptualize accessibility
(e.g., exclusion of contrasts in the spatial characteristics system) will lead to
phenomena of discrimination against individual groups (e.g., people with visual
impairments but not blind). At least, this seems valid for the conceptualization
according to groups of people and spatial characteristics. Concerning the concep-
tualization according to spatial areas, the legitimacy of excluding individual spatial
areas, or entire groups of individual categories, depends on the understanding of
the scope of accessibility to groups of people other than athletes. There are different
views as to whether, for example, areas relevant for spectators or carers must be
accessible or not.
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From the athletes’ perspective, the usability of information is high when a
room can be judged by specific, individually relevant criteria. The aggregation
of single criteria in groups, for example, spatial characteristics or even a binary
superinformation about a facility, will lead to a loss of usability. This is different
for the group of decision makers, who can set priorities, for example, on the
distribution of refurbishment budgets, based on highly aggregated information,
for example, in a percentage statement on standard compliance across all
criteria.

Limitations

One methodological limitation of our study is that both samples are selective. On
the one hand, the sample of the document analysis can be described as a
comprehensive survey for the German-speaking region, as all relevant documents
in respective countries were considered. However, there was no examination of the
quality of the documents analyzed, nor was there an examination of the individual
criteria in terms of content. The validity and objectivity of the list can, therefore, be
questioned. Although different stakeholder groups were considered in the sample
of the expert interview study, the individual persons can only represent the entire
subgroups to a limited extent. On the one hand, individuals can certainly also speak
for people with other subgroup characteristics; on the other hand, it appears to be a
clear challenge to leave one’s perspective and speak for other groups. In our study,
the perspectives of the people concerned proved to be suitable for representing the
individual perspective, but statements on general accessibility that clearly go
beyond the individual’s perspective should be reflected carefully in the data
analysis. Therefore, we cannot claim all possible interests are considered in our
approach to general accessibility.

Future Research

As Eisenberg et al. (2017) suggest, “future research should utilize valid and reliable
built environment measures that are more specific to disability and should include
people with and without disabilities to allow for testing of moderation of the built
environment.” We think future research should explore alternative methods for
identifying key criteria, such as conducting site visits with affected individuals.
This would not only help create information that users can interpret independently
but also strengthen the empowering role of physical activity. It aligns with Mitchell
et al. (2022, p. 1272): “There is an obvious need to reduce health and social
inequalities in access to healthcare and participation for disabled people. Greater
involvement of disabled people in service design and awareness raising is
essential.”

While a deeper analysis of the interaction between disability sports specialists
and facility designers could offer valuable insights, the focus of this paper was
primarily on gathering expert perspectives regarding accessibility indicators and
their relevance within the context of sports facility planning and development.

To further ground these efforts in practice, establishing a standardized
certification for the accessibility of sports facilities seems essential to ensure
consistent implementation.
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Notes

1. See https://www.sportatlas-hessen.de/
2. See https://www.sportstaettenatlas.de/

3. After the completion of the survey, two more German-language guidelines were published
(Kriiger et. al, 2024; TOLLERORT, 2024). Additionally, it should be noted that the analyzed
construction standard DIN-18040 (see Appendix) is currently being aligned with the European
accessibility standard DIN EN 17210.
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Appendix

Table A1 Organizational Affiliations in the Sample of the Expert
Interviews

ADS (association of German municipal sports authorities)
BRSYV Berlin (the regional association of disabled and rehabilitation sports clubs)

BRSYV Rhineland-Palatinate (the regional association of disabled and rehabilitation sports
clubs)

BKMF (the federal association of people of short stature and their families)
DBSV (German association of the blind and visually impaired)

DFB Stiftung Sepp Herberger (football association’s foundation supporting social pro-
jects, including football for the disabled)

DGSV (German deaf sports association)

DRSV (German wheelchair sports association)

DGfdB (association of German swimming pool operators)

DOSB (umbrella organisation of German sports associations)

IKPS (consultants for planning and developing sports facilities)
Kompetent Barrierefrei (competence center for a barrier-free Hamburg)

Special Olympics Germany (the national organization promoting sports for people with
intellectual disabilities)

Universalraum (institute for evidence-based architecture for healthcare)

Other disabled people, including para-athletes
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Table A2 Analyzed Guidelines for Accessibility (Sample

of the Document Analysis)

Publication
Title Editor year
VDI Guideline 6008 Barrier-free living spaces. Association of German 2012
General requirements and planning principles  Engineers
Barrier-free sports facilities. Planning principles Austrian Institute for School 2013
and Sports Facility
Construction
Orientation guide of the German Federal Insti- Federal Institute for Sports 2010
tute for Sport Science. Structural requirements  Science
for Paralympic sport
DIN 18040-1 Barrier-free building—Planning ~ German Institute for 2010
principles—Part 1: Publicly accessible buildings Standardisation
Foundations for a digital sports facility atlas. Federal Institute for Sports 2021
Development of a system based on parameters Science
for the digital nationwide recording of sports
facilities
Handbook for disabled sports. Participation German Disabled Sports 2020
SIMPLIFIED. Making sport a success for Association
everyone!
Handbook for inclusive sporting events. Assis- Hamburg Sports Association 2020
tance for the organisation and implementation of
inclusive sporting events in Hamburg
Handbook for inclusive events. Assistance for ~ Sports Association of Hesse 2019
the organisation and implementation of inclusive e.V.
events in Hesse
Catalogue of criteria for future inclusive sports Network Sport & Inclusion 2019
areas—sports halls | sports fields—uncovered  Berlin
sports facilities—swimming pools
Guide to sustainable sports facility construction. Federal Institute for Sports 2017
Criteria for the construction of sustainable sports Science
halls
Guidelines for inclusion-orientated school sports ~ City of Munich Department of 2021
facility construction Education and Sport
Planning barrier-free sports facilities. Focus: Hartmuth Meyer-Buck 2008
school, club and leisure sports
R 25.10—Barrier-free construction in swimming German Society for the Bath- 2019
pools ing Industry e. V.
Sports club for everyone. Discovering and Wiirttembergischer Landes- 2021
breaking down barriers—A practical guide sportbund e.V.
Standard requirements for accessible sports halls Hamburg Sports Association 2016
Complete accessibility of sports facilities. A Cologne Sports Association & 2018
concept from the “Sport for All—Disabled or ~ Sports Youth Cologne
Not” steering group
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