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Abstract  The built environment must be universally accessible to help create inclusive, equitable, and sustainable 
cities so that persons with disabilities, older adults, and those with mobility impairments can fully participate. Even 
with existing standards and universal design principles aimed at removing barriers, empirical research indicates that 
implementation gaps persist across diverse urban settings. This paper provides a systematic review of 30 peer-
reviewed empirical studies published between 2007 and 2026. By using universal accessibility audits, systematic 
checklists that are consistent with national and international guidelines, field observations, user interviews, 
participatory assessments, and spatial analysis methods, the studies in this paper analyzed public buildings, walking 
paths, transport, and parks, and other urban areas in places across Asia, Europe, North America, and others. Results 
indicate that compliance is consistently low to medium, with universal accessibility scores often ranging from 14% 
to 45% in shopping malls, old buildings, sidewalks, and open spaces. The prevailing physical barriers include poor 
ramps, uneven or blocked routes, a lack of curb cuts, insufficient signage, and discontinuous pedestrian networks. 
Systemic factors such as lack of awareness among professionals, variability in regulatory application, financial 
constraints, policy-practice linkages, and the disposition to reduce universal accessibility to a retrofit instead of a 
design factor are underlying factors. The review concludes that effective improvements require active, combined 
efforts: integrating universal design as a key part of early planning; strengthening enforcement and observation; 
enhancing stakeholder training and education; prioritizing participative user-centered approaches; and utilizing 
standardized yet flexible measurement tools and data-based analyses. Addressing these gaps is essential to promote 
social equity, community inclusion, and sustainable urban development. 
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1. Introduction 

The built environment has become a significant concern 
in the planning and design of cities, as well as in 
government policies, as more and more cities strive to 
open up their spaces and environments so that everyone 
can enjoy access. Universal accessibility refers to the 
ability of people to use environments, infrastructure, and 
services regardless of their physical, sensory, or cognitive 
capabilities. In this regard, the concept of universal design 
has been identified as a major model for creating inclusive 
environments that accommodate diverse users without 
requiring specialized adaptation. Universal design also 
focuses on creating spaces that are naturally open to the 
widest possible range of users, including people with 
disabilities, older adults, and individuals temporarily 

restricted in mobility [1]. Its use in the built environment 
aims to reduce physical barriers and maximize usability in 
buildings, the city, and transportation networks [2]. 
Universal accessibility is a significant issue closely related 
to the broader developments in disability rights and 
inclusive urban development. Modern approaches to 
disability focus on the fact that social exclusion is often 
caused by physical environmental factors and not personal 
defects. Environmental universal accessibility may also 
severely limit people with disabilities' social, economic, 
and civic engagement [3]. Consequently, the concept of 
universal accessibility is becoming a necessary feature of 
equitable urban design, in which universal design 
principles are incorporated into the mainstream of 
architectural and planning practices [4,5]. The concept of 
universal accessibility is closely related to city mobility 
and transportation systems. The availability of transport 
networks helps people access jobs, education, health 
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services, and other important services. Research on 
transport disadvantage also identifies that the majority of 
people in vulnerable groups (the elderly and those with 
disabilities) are disproportionately impacted by poorly 
designed infrastructure and restricted mobility choices [6]. 
As a result, the universal accessibility analysis has gained 
relevance in urban and transport planning, as it is one of 
the tools used to assess the impacts of spatial organization 
and infrastructure on individuals' universal accessibility to 
important destinations [7]. Mobility systems are typically 
evaluated using universal accessibility indicators to assess 
transit-oriented development and inform infrastructure 
investments that enhance urban connectivity [8,9]. Over 
the last few years, the scope of universal accessibility 
research has been broadened to encompass a wider set of 
built environments, including not only transportation 
systems but also public buildings, parks, streets, and 
community facilities. Universal accessibility audits and 
compliance assessments are often used in empirical 
studies to assess the level of conformance of current 
environments with universal accessibility design standards 
and guidelines. Such techniques help detect common 
obstacles, such as the lack of ramps, poorly constructed 
pedestrian routes, insufficient signage, and the absence of 
universal accessibility at building entrances [10]. These 
obstacles may greatly impair the use of common areas and 
deny the freedom of movement. Policies and regulatory 
processes also play a great role in enhancing universal 
accessibility within cities. Universal accessibility 
requirements have also been included in building codes 
and planning policies by many governments. Nonetheless, 
studies show that implementation issues persist due to a 
lack of awareness among professionals, ineffective 
enforcement policies, and inadequate resources for 
development initiatives [11]. Consequently, there is often 
a disconnect between universal accessibility standards and 
their application. Recent studies stress evidence-based 
assessments as a means of gauging universal accessibility 
conditions in the built environment. Empirical analyses 
may give useful rates of compliance, possible obstacles, 
and the efficiency of universal accessibility regulations 
[12,13]. Although the available literature in this domain is 
extensive, research is usually conducted in a single setting, 
making it hard to determine broader trends in universal 
accessibility measurement and the challenges of 
implementation. Thus, a systematic synthesis of existing 
empirical studies on universal accessibility in the built 
environment is required. This study contributes to 
defining the general strategy for universal accessibility 
assessment by comparing investigations that evaluate 
universal accessibility through audits, field surveys, and 
compliance assessments. 

1.1. Gaps in the Literature 
Although research on universal accessibility and 

universal design is growing, there are still gaps in the 
literature. A large part of the research literature concerns 
conceptual and theoretical aspects of inclusive design, 
whereas less literature offers systematic empirical 
assessments of universal accessibility in the actual built 
environments [1,14]. Also, numerous research projects 
investigate specific parts of urban infrastructure, e.g., 

transport systems or community buildings, without 
synthesizing results at the wider urban scale [6,4,10]. The 
discrepancy between the policies on universal accessibility 
and their implementation is another significant concern, 
likely due to poor enforcement, lack of awareness, and 
insufficient monitoring systems [11]. Moreover, 
approaches to universal accessibility assessment employ 
various methodologies, such as spatial analyses, audits, 
and surveys, and it is challenging to compare study results 
[7,9]. These shortcomings indicate the need for a 
systematic review of empirical research to provide a 
clearer picture of universal accessibility assessment 
approaches and the obstacles that hinder inclusive urban 
living. 

1.2. Rationale and Significance 
The built environment must be made accessible to 

promote inclusive and sustainable urban development. 
Accessible environments help people with disabilities, 
older adults, and other vulnerable populations fully engage 
in social, economic, and community life [3,5]. 
Nevertheless, even today, despite the development of 
universal accessibility standards and universal design 
guidelines, many urban settings still present serious 
obstacles, such as a lack of pedestrian facilities, 
inaccessible building entrances, and limited adherence to 
universal accessibility policies [11,12]. Empirical, 
systematically reviewed universal accessibility 
assessments can help consolidate current evidence, 
identify widespread obstacles, develop methodological 
strategies, and offer suggestions for advancing universal 
accessibility planning and implementation in urban 
contexts. 

1.3. Objective 
This study aims to conduct a systematic review of 

empirical studies evaluating universal accessibility in the 
built environment through audits, compliance testing, and 
other field tests. The research aims to generalize findings 
on universal accessibility conditions across various urban 
infrastructures, assess widely applied assessment 
approaches, investigate the level of compliance with 
universal accessibility requirements, and outline barriers 
to the application of the universal design concept. 

The research questions to be used to attain the 
objectives of this study include: 

1. What are the most common built environments that 
are assessed in empirical universal accessibility 
research? 

2. How does universal accessibility in the built 
environment get assessed, and what methodological 
and assessment tools are employed? 

3. What are the rates of universal accessibility 
compliance that are reported in various built 
environments? 

4. What are the main obstacles and difficulties in 
implementing universal accessibility analysis of 
urban infrastructure? 

5. What suggestions in the literature can be made to 
enhance universal accessibility to the built 
environment? 
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2. Methodology 

2.1. Search Strategy 
A literature review is conducted to identify empirical 

studies on universal accessibility in the built environment. 
Several international scientific databases are searched to 
cover the relevant peer-reviewed literature. The databases 
used are Google Scholar, Scopus, Web of Science, and 
ScienceDirect, which index publications across 
architecture, urban planning, environmental design, and 
universal accessibility research (Table 1). 

The search is conducted across publications from 2000 
to 2026, as this period enables the review to capture 
changes in universal accessibility standards, universal 
design practices, and built-environment evaluation over 
the last 20 years. Articles written only in English are used 
to ensure consistency in interpretation and analysis. 

Table 1. Search Strings for Database Searches 

Databases Search String 

Scopus 

TITLE-ABS-KEY (“universal universal accessibility” 
OR “universal design” OR “accessible design”) AND 
TITLE-ABS-KEY (“universal accessibility audit” OR 
“universal accessibility assessment” OR “compliance 
assessment” OR “universal accessibility evaluation”) 

AND TITLE-ABS-KEY (“built environment” OR 
“urban environment” OR “urban infrastructure” OR 

“public spaces”) 

Web of 
Science 

TS = (“universal universal accessibility” OR “universal 
design” OR “accessible design”) AND TS = 

(“universal accessibility audit” OR “universal 
accessibility assessment” OR “compliance assessment” 

OR “universal accessibility evaluation”) AND TS = 
(“built environment” OR “urban environment” OR 

“urban infrastructure” OR “public spaces”) 

ScienceDirect 

(“universal universal accessibility” OR “universal 
design” OR “accessible design”) AND (“universal 

accessibility audit” OR “universal accessibility 
assessment” OR “compliance assessment” OR 

“universal accessibility evaluation”) AND (“built 
environment” OR “urban environment” OR “urban 

infrastructure” OR “public spaces”) 

Google 
Scholar 

(“universal universal accessibility” OR “universal 
design” OR “accessible design”) AND (“universal 

accessibility audit” OR “universal accessibility 
assessment” OR “compliance assessment” OR 

“universal accessibility evaluation”) AND (“built 
environment” OR “urban environment” OR “urban 

infrastructure” OR “public spaces”) 

2.2. Eligibility Criteria 
Clear inclusion and exclusion criteria are outlined to 

ensure that only relevant, high-quality studies are included 
in the review. The studies incorporated are empirical 
investigations that evaluate universal accessibility in the 
built environment and use methods such as universal 
accessibility audits, compliance tests, field tests, 
questionnaires, and structured evaluation instruments. 
Eligible studies examined access in urban built 
environments, such as public buildings, transport facilities, 
pedestrian walkways, parks, and other public spaces. In 
addition, only articles published in peer-reviewed 
academic journals and those written in English are 
included. 

Research is ruled out when it is based solely on 
conceptual or theoretical discourse, without empirical data 

or field-based measurement. Studies based solely on 
digital universal accessibility, such as website or software 
accessibility, are also excluded because this review targets 
physical environments. Also, studies focusing primarily 
on residential settings were not included in the review 
because this study is about the universal accessibility of 
the built environment in public and semi-public settings, 
such as transportation, public buildings, pedestrian 
infrastructure, and urban public spaces. The non-peer-
reviewed publications, such as conference abstracts, 
editorials, commentaries, etc., are also avoided to ensure 
academic relevance. Lastly, research articles that fail to 
provide quantifiable results of universal accessibility or 
evaluation are not included in the analysis. 

2.3. Data Extraction 
A standardized data extraction process systematically 

collects and synthesizes data from the selected studies. 
Within each study, data are recorded on the author and the 
year of publication, the geographical area or nation in which 
the study took place, and the type of built environment or 
urban setting investigated, i.e., public buildings, streets, 
transportation infrastructure, or public spaces. 

Further information was obtained on the study design 
and methods for assessing universal accessibility, 
including audit tools, questionnaires, and observational 
techniques. The studies documented universal 
accessibility standards, guidelines, and assessment tools. 
In addition, the extraction process identified key findings 
related to compliance with universal accessibility, barriers 
or restrictions encountered in introducing universal 
accessibility measures, and the authors' recommendations 
as key to enhancing universal accessibility in the built 
environment. The retrieved data are synthesized into an 
organized summary table that enables comparison 
between studies and assists in synthesizing findings, as 
reported in the further sections of the review. 

2.4. Quality Appraisal  
The quality of the methodology in the 30 included 

studies was assessed using the Mixed Methods Appraisal 
Tool (MMAT) 2018 version. This rigorous assessment 
instrument permitted the evaluation of Qualitative, 
Quantitative Descriptive, and Quantitative Non-
Randomized research designs with a high-quality standard 
of 4-5 stars (29 studies out of 30) (Supplementary Table 
S1). In qualitative research studies, there was high internal 
coherence in user-centric design, including guided walks 
and in-depth interviews (n=16). Quantitative descriptive 
research studies (n=9) were effective in using standardized 
audit checklists relying on set standards of national or 
international universal accessibility. Lastly, the technical 
rigor of the quantitative non-randomized studies (n=5) 
was high, as they used advanced GIS-based network 
analysis and fuzzy-logic modeling. Only a few studies 
were classified as moderate quality due to their reliance on 
mostly descriptive measurement methods and limited 
analytical validation. This uniform quality across varying 
settings ensures that the findings the review identifies 
regarding implementation gaps are based on robust, 
reliable data. 
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3. Results 

3.1. Study Selection 
The selection of the study was based on PRISMA 

requirements to achieve transparency and rigor. 
Predefined keywords in Scopus, Web of Science, and 
Google Scholar were systematically searched using 
keywords linked to universal accessibility, universal 
design, and the built environment. 

A total of 210 records were identified, of which 35 
were duplicates; thus, 175 were screened. Following title 
and abstract screening, 95 records were removed, and 80 
articles were subject to eligibility screening by reading the 
full text. Inclusion criteria were peer-reviewed English-
language studies that addressed universal accessibility and 
universal design of the built environment, including 
buildings, sidewalks, transportation, and public spaces. 
There were quantitative and qualitative empirical studies 
and case studies with clear methodologies and quantifiable 
results. Rejected studies failed to meet the following 
criteria: they addressed non-physical universal 
accessibility, were non-empirical, and were 
methodologically ambiguous. After full-text evaluation, 
50 studies were excluded, leaving 30 studies in the final 
sample [15-44]. The PRISMA flow diagram (Figure 1) 
shows the selection process. 

 
Figure 1. PRISMA Flow Diagram 

3.2. Characteristics of Included Studies 
This systematic review included 30 articles in total, all 

published between 2007 and 2026, indicating increased 
interest in research on universal accessibility and universal 

design in the built environment (Supplementary Table S2). 
The studies show a wide geographical distribution, with 
substantial contributions in Asia (Malaysia, China, Saudi 
Arabia, India, Pakistan, and Iran), as well as in Europe, 
North America, and Australia, indicating that the problem 
of universal accessibility is global. 

The included studies represent a wide variety of built 
environment settings, most of which fall into the 
following categories: public buildings, pedestrian 
infrastructure (sidewalks and streets), public spaces (parks 
and urban areas), and transportation facilities (e.g., metro 
stations). The most common areas of assessment were 
public buildings and pedestrian areas because they are the 
most crucial elements that can allow inclusive access to 
the city. 

Regarding methodological interventions, most studies 
used universal accessibility audits, field observations, and 
case study analysis, which were often supported by 
structured checklists and national or international 
universal accessibility standards (e.g., MS1184, UD 
guidelines). The qualitative approach, including 
interviews and surveys of user perception (mainly of 
persons with disabilities), was also used in several studies. 
Further sophisticated methods included GIS-based spatial 
analysis, multi-criteria decision-making models, and fuzzy 
logic, reflecting the growing sophistication in 
methodologies in recent studies. 

In the literature, compliance with universal accessibility 
was generally deemed low, with the vast majority of 
environments unable to meet the established requirements. 
Poorly designed/missing ramps, uneven/blocked paths, a 
lack of signage, poor building entry points, and 
disruptions to pedestrian networks were commonly 
reported barriers. Also, non-physical obstacles, including 
ignorance, inadequate enforcement of regulations, 
financial limitations, and gaps between policies and their 
implementation, were often mentioned. 

In general, the analyzed literature highlights the lack of 
continuity in implementing universal design, despite the 
availability of standards and guidelines. The results are a 
consistent reminder of the necessity of enhancing 
regulatory compliance, stakeholder awareness, and 
incorporating universal accessibility issues during the 
initial planning and design phases. 

3.3. Synthesis of Findings 
The synthesis of the included studies shows that full 

universal accessibility is not achieved in the various types 
of built environments, with the majority of cases showing 
partial adherence to the universal accessibility standards. 
Empirical evidence shows that levels of universal 
accessibility may be extremely low, with reported values 
ranging from 14.4% to 44.8% in places such as shopping 
malls and historic buildings [15]. In more controlled 
spaces like public buildings and parks, universal 
accessibility is not complete, and common gaps in basic 
design features, e.g., ramps, entrances, and circulation 
spaces, exist [16,17]. This implies that the existence of 
guidelines does not necessarily imply good 
implementation. 

The apparent regularity that has emerged from the 
research is the pivotal role of pedestrian infrastructure in 
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determining universal accessibility. The lack of curb 
ramps, uneven surfaces, obstructions, discontinuities, and 
poor curb ramps are some of the reasons why sidewalks 
and walking routes are consistently reported as 
problematic [18,19]. These are not only physical but also 
functional problems, as they directly affect mobility, 
safety, and independence. Further analysis shows that 
universal accessibility depends on route length, gradient, 
and user fatigue, indicating that it largely depends on 
users' capabilities and environmental conditions [20]. 
Moreover, perception-based studies identify concerns 
about inadequate pedestrian connectivity and inconsistent 
sidewalk conditions, suggesting that environments that 
meet technical universal accessibility requirements may 
also face usability challenges in practice. [21]. 

The issue of universal accessibility is also apparent in 
the transport systems, where continuity of movement has 
been a significant problem. Narrow pathways, steep ramps, 
and poor transitions between spaces in the metro disrupt 
chains of movement and universal accessibility, and lower 
the total universal accessibility of the space [22]. Spatial 
analyses also indicate that universal accessibility is not 
evenly distributed, and some stations or areas are doing 
much worse because they lack integration with 
surrounding land-use and access systems [23]. This means 
that universal accessibility must not be viewed in isolation 
at the facility level, but rather in the wider network and 
spatial environment. 

Contextual constraints, such as urban density, land-use 
patterns, and historical constraints, tend to complicate the 
universal accessibility limits in public spaces and the 
urban environment. Research demonstrates that concerns 
about safety, comfort, and inclusiveness influence 
universal accessibility in parks and open spaces, especially 
among vulnerable groups [17,24]. The unequal spatial 
provision of services and inadequate access to last-mile 
connectivity in fast-growing cities also contribute to the 
universal accessibility issue [25,26]. Furthermore, recent 
studies indicate the need to pay attention to sensory and 
cognitive universal accessibility, as noisy, crowded, and 
visually cluttered environments can be exclusionary for 
neurodivergent users [27]. These discoveries broaden the 
concept of universal accessibility beyond just physical 
design to include experiential and perceptual concepts. 

Regarding assessment methods, the results show that 
the majority of studies use audit- and checklist-based 
methods, often grounded in national standards and 
universal design models. Although these methods offer a 
structured approach to investigation, they tend to focus on 
physical compliance and can ignore the end-user 
experience. Various studies have used user-centered 
techniques, including interviews and participatory tests, to 
overcome this limitation and identify differences in 
satisfaction and universal accessibility across user groups 
[28,29]. Simultaneously, there are increasingly powerful 
methods of analysis, such as spatial analysis (GIS) and 
multi-criteria decision models, allowing for more 
comprehensive and context-dependent analysis [23,25]. 
Nonetheless, inconsistencies across these approaches 
make them less comparable and underscore the need for 
more comprehensive assessment systems [30]. 

In all research work, physical obstacles are the most 
reported challenges, especially those connected to 

movement and orientation. The main problems are 
ineffective entrance design, lack of ramps, narrow routes, 
weak signs, and discontinuity in the pedestrian network 
[17,31]. Environmental factors, including poor 
maintenance, traffic conditions, and weather-related 
limitations, are often added to these, resulting in decreased 
usability and safety [29]. Besides these material obstacles, 
institutional and socio-economic ones are also important. 
Poor knowledge among stakeholders, insufficient financial 
resources, and inadequate or inefficient enforcement of 
regulations are repeatedly cited as the root causes of 
differences in universal accessibility [32,33]. 

One particularly notable theme arising from the 
synthesis is the gap between universal accessibility 
standards and their implementation. Despite numerous 
studies citing the existing guidelines, compliance remains 
inconsistent due to inadequate enforcement, awareness, 
and coordination among stakeholders [16,32]. Moreover, 
differences in the views of designers, managers, and users 
lead to discrepancies in priorities and ineffective solutions 
[30]. Mostly, universal accessibility is designed as a 
retrofit rather than as part of the design process, which 
limits its efficacy and sustainability [33]. 

Lastly, the studies’ recommendations underscore the 
need for systematic, active improvements. These involve 
intensifying enforcement controls, reinforcing 
professional training, and integrating accessibility 
considerations into initial planning and design. The 
creation of standardized, comprehensive assessment tools 
to enhance assessment consistency is also strongly 
emphasized. Notably, numerous research works 
emphasize the utility of user-centric and participatory 
methods, ensuring that solutions to the problem of 
universal accessibility are grounded in the experiences of 
people with disabilities. Moreover, the adoption of data-
driven and spatial analysis approaches is now seen as the 
key to reducing inequalities and enhancing universal 
accessibility outcomes at the urban level [25,26]. 

4. Discussion 

This systematic review synthesizes the broad range of 
universal accessibility conditions across various built 
settings to demonstrate a long-standing disparity between 
theoretical commitments to universal design and its real-
world implementation. Although universal accessibility is 
considered a major aspect of inclusive urban development, 
the experimental results indicate that this concept is still 
fragmented and inconsistent in practice [32,33]. Instead of 
being a principle embedded in the design process, 
universal accessibility is still treated as a compliance 
requirement, hindering the creation of genuinely inclusive 
environments. 

One key lesson that emerged from the review is that 
challenges related to universal accessibility are systemic, 
not context-dependent. The same type of obstacles can be 
seen across buildings, sidewalks, transport systems, and 
other areas, especially barriers to movement, navigation, 
and continuity of movement [18,22]. This uniformity 
implies that the problem is not just a matter of design 
flaws but rather more general flaws in planning and in the 
enforcement of regulations. Specifically, pedestrian 
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infrastructure is a notable area of weakness, with 
inadequate sidewalks and walking paths disrupting the 
entire chain of universal accessibility, although individual 
facilities may be of satisfactory standard [19,21]. This 
emphasizes the need to consider universal accessibility as 
a networked, moving experience rather than individual 
design components. 

Universal accessibility is another crucial discovery, as it 
now becomes clear that it extends beyond physical design. 
Although conventional methods cannot ignore building 
characteristics such as ramps and routes, the studies 
reviewed show that environmental, sensory, and 
perceptual aspects are also important [27,29]. Noise, 
crowding, lighting, and perceived safety are other factors 
that can significantly affect the universal accessibility of a 
space for different user groups. This is especially 
applicable to populations such as neurodivergent 
individuals and older adults, whose needs are often poorly 
represented in traditional universal accessibility models. 
Consequently, universal accessibility is a 
multidimensional construct encompassing physical, 
sensory, and experiential levels. 

Methodologically, the review points out a shift from 
traditional audit-based evaluation to a more integrated, 
analytical evaluation. Although checklists and compliance 
audits are the most commonly used tools because of their 
simplicity and alignment with regulatory standards [16,31], 
they are often insufficient to capture the intricacy of real-
world universal accessibility. Conversely, new approaches, 
such as multi-criteria evaluation models and GIS-based 
analysis, provide more in-depth information on spatial 
inequalities and user-oriented requirements [23,25]. 
Nevertheless, the presence of heterogeneous, non-
standardized approaches is reducing the comparability of 
results and impeding the creation of a coherent body of 
evidence [30]. This highlights the need for standardized 
yet flexible assessment frameworks. 

The policy-practice implementation gap is one of the 
most vital problems identified during this review. Even 
though the standards and guidelines for universal 
accessibility are widely adopted, their use remains limited 
in many cases due to the interplay of institutional, 
economic, and knowledge-related factors [32,34]. Lack of 
awareness among the professionals, lack of technical 
competence, financial limitations, and poor enforcement 
systems are factors that lead to suboptimal results. 
Moreover, ineffective communication between the 
stakeholders leads to the fragmentation of decision-
making processes [30]. The tendency to consider universal 
accessibility only at later stages of development also 
contributes to this gap, leading to retrofitted solutions that 
are less efficient and more expensive [33]. 

Another important implication of the findings, both in 
research and practice, is the disconnection between 
technical compliance and user experience. Even 
environments that meet the required standard might not be 
meaningfully accessible when they are not adjusted to 
users' real needs and preferences [28,29]. This supports 
the need for integrating user-centered and participatory 
strategies into both assessment and design processes. 

In policy and planning terms, the findings indicate that 
to enhance universal accessibility, reactive, fragmented 
strategies need to be replaced with proactive, integrated 

ones. The concept of universal accessibility needs to be 
incorporated into more comprehensive urban development 
plans, alongside sustainability and equity objectives 
[25,26]. Stronger enforcement of the regulations is needed, 
though it should be complemented by efforts to enhance 
professional education and encourage interdisciplinary 
collaboration [32]. Also, the use of data-driven tools and 
spatial analysis could facilitate more informed decision-
making and address inequalities in access. 

In general, this review has shown that increasing access 
to the built environment is more than a technical issue; it 
is also an institutional and cultural one. However, despite 
improvements in creating standards and assessment 
methods, meaningful change depends on how much 
universal accessibility is prioritized, understood, and 
implemented throughout the entire planning and design 
process [33]. These issues demand a comprehensive 
solution that includes technical innovation, policy change, 
and the active involvement of stakeholders, so that 
universal accessibility becomes an integral and sustainable 
part of the built environment. 

5. Conclusion 

This evidence-based synthesis review included 
empirical data on universal accessibility in the built 
environment, highlighting current compliance levels, 
assessment methods, and implementation challenges 
across various urban settings. The results show that even 
with existing universal accessibility standards and 
universal design models, the majority of built 
environments remain not fully accessible, and major 
obstacles to universal accessibility persist in public 
buildings, walking routes, transport networks, and open 
spaces. The review notes that universal accessibility 
testing primarily relies on audit and checklist testing, 
which is gradually being enhanced by advanced 
techniques, including GIS-based testing and multi-criteria 
decision-making models. Nonetheless, the lack of 
comparisons across studies, due to inconsistent assessment 
instruments and procedures, prevents the development of 
universal evaluation models. 

One of the study’s valuable contributions is identifying 
a long-term policy-practice gap. Although universal 
accessibility guidelines are well-known, their 
implementation is frequently hindered by enforcement 
challenges, insufficient stakeholder awareness, economic 
constraints, and ineffective integration into planning and 
design processes. Moreover, the results highlight that 
technical compliance alone does not guarantee universal 
accessibility, underscoring the importance of user-
centered approaches that account for the lived experiences 
of persons with disabilities. This review emphasizes the 
need for more coordinated, active facilitation of universal 
access to the built environment. This involves enhancing 
regulatory frameworks, professional education and 
awareness, using standardized and comprehensive 
assessment tools, and integrating universal accessibility 
issues into the conceptual level of urban planning and 
design. Also, the increased participation of disabled 
people in decision-making processes is key to achieving 
genuinely inclusive settings. 
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Finally, to enhance universal accessibility in the built 
environment, the differing focus between reactive 
compliance and proactive, evidence-based planning and 
design practices must be ensured. The next area of study 
should focus on developing standardized evaluation 
techniques, identifying context-specific interventions, and 
assessing the long-term efficacy of universal accessibility 
in developing equitable and inclusive urban settings. 

Supplementary Information 

The methodological quality of the 30 included studies 
was assessed using the Mixed Methods Appraisal Tool 
(MMAT, 2018), and detailed ratings are provided in the 
supplementary table S1. Main summary characteristics of 
each study, such as country/region, built environment type, 
methods and tools, compliance findings and barriers, and 
recommendations are summarized in the Supplementary 
Table S2. 
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