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Carlos Pereira de Castro Filho Abstract: Pedestrian public spaces are areas

**Faculdade de Tecnologia de Taquaritinga'®  where people walk. They are characterized by
(Fatec) - Taquaritinga - SP —Brazil sidewalks, walkways or other areas restricted
https://orcid.org/https://orcid.org/0009- to pedestrian traffic. However, these spaces
0000-3811-2882 are also used by pedestrians with special

conditions or not. Such spaces have been
Luciano de Jesus Rodrigues de Barros neglected for people with physical disabilities
**Faculdade de Tecnologia de Taquaritinga"" (PWD) or reduced mobility (PMR). On the
Taquaritinga - SP —Brazil sidewalks of most Brazilian cities, people with
https://orcid.org/https://orcid.org/0009- mobility difficulties, those who are totally or
0007-5137-9531 partially deprived of the ability to move, many

of whom require some type of equipment to
facilitate their mobility, encounter adverse
conditions for their full right to move. The
objective of this study was to identify the
perspective of people with disabilities (PWD)
and reduced mobility (PMR) in relation
to pedestrian spaces in terms of the most
common materials used in the construction
of sidewalks, the most common defects and
the quality of accessibility ramps. at public
road intersections, using satellite images.
The methodology used in this study was the
questionnaire as a data collection technique, of
an exploratory and cross-sectional descriptive
nature. The questionnaire addressed the
most common types of materials used on
sidewalks, the most common defects and the
quality of accessibility ramps at public road
intersections. A Likert scale from 1 to 5 was
used to express the quality of these pedestrian
spaces (1 = poor and 5 = excellent). The data
collection period was from December 2022 to
January 2023. The people who responded to
the questionnaire totaled 50 responses. The
results indicated that the quality and state of
conservation of pedestrian spaces, perceived
by wheelchair users, varied according to the
type of material used. Floors with greater
roughness and texture were preferred and
classified as good or better. The most common
sidewalk defects experienced by wheelchair
users ranged from poor to fair, when there
were bumps, depressions, stains with more
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than one type of coating, widespread damage
and the presence of different species of grass
in the sidewalk area. These situations impose
additional suffering and stress on people
with mobility difficulties to overcome the
condition of pedestrian spaces. The quality
of the ramps suggests that they need better
standardization, as well as a greater number
of access ramps to pedestrian spaces. Concern
for the conservation of pedestrian spaces
by local authorities can greatly contribute
to satisfactory accessibility and mobility in
urban pedestrian spaces for people with or
without physical limitations.

Keywords:  Sidewalk  barriers, defects
in sidewalks, pedestrian material, street
furniture, accessibility ramps, coating of
sidewalks.

INTRODUCTION

The challenges faced by elderly pedestrians
are numerous and can be found in various
public areas (AGUIAR, 2010), such as
sidewalks with irregular curbs and ramps,
poorly positioned street furniture, inadequate
vegetation and often damaged and unsuitable
flooring. These obstacles make it difficult
for pedestrians in general, but especially for
the elderly, people with disabilities (PWD)
and people with reduced mobility (PMR).
Furthermore, at intersections, the difficulty
of crossing streets is exacerbated by the
lack of traffic lights with exclusive time for
pedestrians, combined with intense vehicle
traffic (LUNARO; FERREIRA, 2005)

Studies that seek to identify and evaluate
the variables of physical and environmental
characterization of sidewalks and public
sidewalks were well addressed by Lunaro
and Ferreira (2005), since spaces intended
for the circulation of elderly pedestrians are
considered important in terms of comfort,
safety and environmental conditions
(AGUIAR, 2010). This study was developed in

the city of Barretos, SP and the research results
indicated the most important attributes of
physical and environmental characterization
of sidewalks were:

One of the quality aspects studied revealed
that the environment preferred by elderly
people for walking must present, firstly,
comfortable conditions for
without the existence of obstacles or any other
elements that make walking difficult and
also offer safety, especially during walking.
crossing the streets. Next, the aesthetic
aspect of the environment was considered
the most
the quality of the environmental aspects
of sidewalks and urban public spaces,
according to the interviewees' preferences,
followed by the existence of adequate trees
along the sidewalk, the possibility of in-
depth vision the environment and, finally,
the existence of furniture that guarantees
protection against bad weather on sidewalks
(LUNARO; FERREIRA, 2005)

movement

important in characterizing

PWDs face physical, sensory or mental
limitations, often encountering difficulties and
incapacities in carrying out daily activities,
which results in significant challenges when
moving around the urban environment
(VASCONCELOS and PAGLIUCA, 2006;
AGUIAR, 2010). These authors examined the
conditions of urban architecture and internal
accessibility of around 12 basic health units in
a city in Ceard, with approximately 143,000
inhabitants. The study highlighted that, among
the locations evaluated, sidewalks frequently
had holes and unevenness. Irregularities in
the pavement of streets and avenues close
to health establishments, in most cases,
significantly hampered the mobility of PWD
and PMR.

Urban accessibility in the daily lives of
families with children with neurological
disabilities was studied by Castro, Camargos
and Farias (2020), and these authors
demonstrate that family members face
different setbacks to overcome the existence
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of urban barriers, which make it difficult
for people with physical disabilities to move
around. Another point observed in the
research is the rarefied number of ramps.
These authors further report:

Urban barriers are those that make it difficult
for people with disabilities or those with
reduced mobility to access or move around
spaces. These barriers exist in public and
private places and prevent the exercise of
citizenship to its fullest, due to the difficulty
of getting around. Examples of urban barriers
are: stairs, sidewalks with steps, ramps with
exaggerated slopes, narrow doors, among
others. Inadequacies in accessibility not
only violate the laws, they also make it
difficult for disabled people and individuals
with reduced mobility to move around,
harming inclusion and increasing demand
and concern among family members. Given
this, it is important that public authorities
participate more actively in issues relating to
accessibility, ensuring that the law is actually
complied with (CASTRO, CAMARGOS and
FARIAS, 2020).

Sanchez and Justicia (2005) examined the
quality of the physical environment at the
University of Granada in Spain, interviewing
23 students with physical disabilities. More
than half of the students evaluated considered
the services and access to the various units
on campus to be adequate. However, 47.8%
reported a lack of reserved spaces for disabled
people in the parking lot. It is important to
highlight that more than 30% of participants
considered public transport inadequate for
their needs, and more than 47% indicated that
reserved parking spaces are not respected.

The Municipality of Petrépolis, R], Brazil,
launched the “Sidewalk Implementation
Manual” with the aim of promoting safe,
comfortable and quality sidewalks in the
municipality. One of the main emphases
in accessibility for people with disabilities
(PWD) or reduced mobility is the creation
of accessible routes. These routes are

characterized by special floors that provide
autonomy, safety and comfort, especially
guiding people with visual impairments or
low vision in traffic on public roads and urban
areas. The manual highlights the importance
of ensuring unobstructed paths and clear
identification of obstacles along the entire
length of sidewalks, access roads, sidewalk
drops and dividing beds (SIDEWALK
IMPLEMENTATION MANUAL).

The University of Cape Coast, Ghana, West
Africa,hasundertaken a series of interventions
to enable humanitarian access to its facilities
for all students, regardless of disability. These
observations were reported by Odame and
Amoako-Sakyi (2019), in which attention
was focused on modifications to internal
spaces and the inclusion of accessories for
disabled people in the construction of new
facilities, as well as in the development
of university policies aimed at disability.
regarding admission, residential status, and
other aspects of campus life. The study found
that the absence of sidewalks in some areas
with high pedestrian traffic, the discontinuity
of sidewalks and objects that obstruct the
path were the main factors that reduced the
mobility with which students with physical
disabilities could use sidewalks on campus.

Studies on the perception of people with
physical disabilities, people with visual
impairments and even the elderly are
extremely important for the management
of urban public spaces. In this aspect, Klein
and Grigoletti (2021) evaluated the spatial
accessibility in Parque Jodo Goulart (P]G),
located in the city of Santa Rosa, in the interior
of the state of Rio Grande do Sul, in order to
collaborate with the planning of more suitable
leisure spaces to your needs. These researchers
further noted that:

For the majority of interviewees, it is

important that the public space provides
activities and attractive spaces that invite
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people, whether inside or not, to constantly
frequent the place. They also noted that
the more physical limitations people have,
the more sensitive they are to issues of
pedestrian accessibility. The perception
of PWD and reduced mobility is essential
to understand and point out the flaws
in the built environment in terms of not
meeting specific needs. People with physical
disabilities are more easily able to identify
barriers that are imposed on people with
visual impairments, for example, indicating
a more comprehensive
accessibility. People with visual impairments,
on the other hand, associate accessibility
with their specific needs, such as the tactile
floor, and information in Braille and sound
(KLEIN and GRIGOLETTI, 2021)

assessment  of

Interest in including people with disabilities
in street racing has grown significantly.
Public policymakers and urban planners are
increasingly aware that public spaces often
have inadequate design, creating multiple
physical barriers that impede the independent
participation of people with disabilities
in street running events (AL-TAESH and
UJMA-WASOWICZ, 2021). The research
carried out by these authors was a significant
contribution to the field of accessibility. They
examined around 110 runners from different
parts of the world who participated in specific
events for people with disabilities. Among
these runners, 56% were wheelchair users
and 43% were visually impaired. The study
included the application of a questionnaire
focused on several main questions:

The first question was about the type of
flooring that is important for a hallway.
This was measured with three items
included (yes, no, and not sure). The
second question asked respondents to
select which surface must be avoided and
was measured with five items included
(irregular, various heights, cobblestones,
concrete, and asphalt surfaces). The third
question asked respondents to identify one
of seven permanent street elements that
positively influence the organization of the

running environment (lighting,
trees and green areas, flat surfaces, special
lines, interesting architecture, and street
connectivity). Furthermore, the negative
impact on the organization of the race
environment was measured through six

ramps,

items (curbs, signage, lighting, several main
streets,
(trash bins, benches, telephone booths, fire
hydrants, bollards, manholes and so on).
The fourth question asked respondents
to evaluate the perception of physical
elements of the street that become barriers
for physically and visually impaired runners
in street running (curbs, cars, cyclists,
street signs, trees and green areas, benches,
lighting, and trash containers) on a 5-point
Likert scale, with 1 being totally disagree to 5
being totally agreeing (AL-TAESH; UJMA-
WASOWICZ, 2021).

Al-Taesh and Ujma-Wasowicz (2021)
also highlight that 89.09% of runners with
infrastructure deficiencies agreed that the
type of street surface is important for runners.
Irregular and bumpy surfaces were identified
by 32.72% of runners, and various bumpy
surfaces were observed by 29.99% of runners.

The lighting of public roads and flat floors
(20.0% and 10.0%, respectively) had positive
importance, but curbs (pavement reserved
for vehicles), traffic signs and various floors
with projections (17.27%, 7.27% and 8.18%,
respectively) had a negative impact on
organizing races for visually impaired runners.
Respondents were asked to evaluate the
elements of permanent urban street furniture
that positively influence the organization of
a race for runners with disabilities, including
lighting, ramps, trees and green areas, flat
surfaces, special lines, interesting architecture
and sidewalk connectivity. Athletes with
physical disabilities gave greater importance
to lighting, flat surfaces and sidewalk
connectivity, with values of 17.27%, 15.45%
and 7.27%, respectively. Athletes with visual
impairment scored much higher in terms
of importance for lighting (20.0%) and flat

street conversion and elements
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surface (10.0%).

Sanchez-Sudrez et al. (2022) carried out an
assessment of the pedestrian infrastructure
in the urban center of Matanzas, Cuba,
using pedestrian perception as a basis. The
authors found that the characteristics of
the pedestrian infrastructure most valued
by users of the historic center included the
quality of the pavements and the availability
of rest areas. Information about pavements,
streets and sidewalks was collected through
complaints and suggestions forms, accessible
by telephone for user support. The survey
revealed that aspects such as the growth
of pedestrian infrastructure, perceived as
inadequate by 76% of respondents, and rest
areas, considered insufficient by 52% of
participants, did not adequately meet the real
needs of pedestrians.

The use of geotechnology techniques to
visually evaluate pedestrian spaces, using
satellite images, was recently addressed by
Bonani et al. (2024). These authors evaluated
the central region of the city of Monte Alto-SP-
Brazil, regarding the quality and presence of
accessibility ramps, the most common defects
in sidewalks and the types of materials most
used in pedestrian spaces. The study showed
that the quality of accessibility ramps was rated
between good and very good in the central
region of the proposed accessibility corridor,
but as it moves away from the shopping center,
the number of accessibility ramps becomes
rarer. The types of covering materials used
on the sidewalks of the proposed corridor are
predominantly of the “Portuguese mosaic”
type, and in regions further away from the
central street, the predominance of “slatted or
smoothed mortar” covering, with and without
painting. The most common sidewalk defects
in the accessibility corridor had an assessment
considered regular. It is worth remembering
that in public road pavements close to the
city center region, and in old neighborhoods,

Scientific Journal of Applied Social and Clinical Science ISSN 2764-2216

further away from the center, and around the
city’s bus terminal, the material “hexagonal
tile” predominates.

Based on the above, the objective of this
study was to identify the point of view of
people with disabilities (PWD) and reduced
mobility (PMR) in relation to pedestrian
spaces regarding the most common type of
materials in the construction of sidewalks,
the most common defects and the quality of
accessibilityrampsat public road intersections,
using satellite images.

MATERIAL AND METHODS

The methodology used in this study was
the use of a questionnaire as a data collection
technique, of an exploratory, transversal,
descriptive nature, through observation by
members of the public who use wheelchairs,
or who wuse crutches or walkers. The
questionnaire was organized on Google Docs,
in which a link shared with the target audience
was generated. The questionnaire considered
three situations normally experienced by
those who are considered people with physical
disabilities (PWD) or people with reduced
mobility (PMR). Situation 1 concerns the
most common types of materials (coating)
used in the construction of sidewalks most
experienced by PWD (Appendix 1), according
to Rodrigues and Chiconato (2023). Situation
2 concerns the most common sidewalk
defects experienced by PWD (Appendix 2)
and situation 3 concerns the perception of
PWD or PMR in relation to the quality of
ramps for wheelchair users at public road
intersections (Appendix 3). The Likert scale
(1932) was used, from 1 to 5 to express the
quality of these coverings or conservation
of public spaces, considering 1 as poor, 2 as
regular, 3 as good, 4 as very good and 5 as
excellent. The questionnaire was organized
with abundant visual material collected
using smartphones, from public spaces in
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the cities of Taquaritinga-SP and Jaboticabal-
SP, images made in size 15 x 22 cm, to
guarantee the richness of details of the three
situations mentioned. previously according
to Rodrigues’ technique (2023). The data
collection period was from December 2022 to
January 2023. The people who responded to
the survey comprised 50 people, all of legal age,
23 women and 27 men, contacted directly (4),
contact via social networks, such as Facebook
and Whatsapp (38) from different regions of
Brazil, and 8 by recommendations from the
public social secretariat area representing
the cities of Jaboticabal-SP, Ibitinga-SP and
Taquaritinga-SP.

The coverings to be observed, in situation 1
(Appendix 1) were the most common types of
materials in sidewalk coverings. In situation
2, this was the most common type of defect
in sidewalk coverings in terms of accessibility.

In situation 3, images were displayed of six
ramps providing accessibility to the sidewalks,
two of which appeared to be in a good state of
construction and conservation, and another
four ramps with different apparent degrees of
non-conformity and state of conservation.

RESULTS AND DISCUSSION

The data collected through this study reveal
the point of view of PWD and PMR in relation
to urban mobility and its implications. In this
sense, Grubba and Pissolatto (2023) highlight
some principles for the full inclusion of PWD
through urban mobility, such as the economic,
social and environmental dimensions (with
emphasis on the sustainable development
of cities), equity and effectiveness in access
to services and democratic management by
public authorities, and in order to have a good
movement on public roads it is necessary to
emphasize the efficiency of factors such as the
space in which the route will take place, as well
as the time it will take to travel it and its state of
conservation.

Although the population has become
increasingly aware over the years, there is still
a lot to improve in relation to the inclusion
of PWD. Regarding social sensitivity to the
limitations of PWD and PMR, Da Silva and
Ribeiro (2021) carried out research with
PWD and PMR, comparing it with the view
of people without disabilities. The results
demonstrated that 43% of PWD indicate that
society has partially become aware of the
causes of inclusion, while 49.1% of people
without disabilities believe in this (DA SILVA
and RIBEIRO, 2021).

The particular characteristics of the group
evaluated in this work are shown in Figure
1. A balance is demonstrated between the
age groups from 30 to 39 years old, and the
age group over 40 years old. The majority
of interviewees understood the proposal to
evaluate accessibility aspects (Figure 1).

Regarding the age of the

. . Age range
interviewees 8 &

Up to years old

20to 29 years old
30 to 39 years old
Owver 40 years old

Regarding understanding

accessibility Response type

@ VYes it'sclear
@ | didn't understand

Figure 1. Information regarding the age of the
interviewees and the understanding of the type of
sidewalk covering to provide ease of accessibility

Source: The authors, 2024

The main highlights of the perception
of wheelchair users in relation to the main
types of coverings (Appendix 1) are shown
in Figure 2, smooth marble, smoothed




machined concrete, smooth stone and grass.
Smooth marble had a rating between poor
and fair, close to 40.2%, a good indication
of low acceptability. Smoothed machined
concrete, although quite rustic, presents
considerable material roughness, which
probably facilitates the traction of equipment
that has rubber-coated wheels, as is common
in wheelchairs. On the other hand, the coating
material smooth stone combined with grass
was very strongly rejected by the interviewees
(approximately 70%), a serious indication
that such coating must be avoided when
planning sidewalks, probably due to the fact
that grass occupies a small space between the
smooth stone or other type of stone, allowing
wheelchairs or even baby strollers to have
their wheels secured in the space occupied by
the grass. Sidewalks of this type demonstrate
a unique beautification as an urban landscape
and even allow water infiltration during the
rainy season, however, it makes it difficult
not only for wheelchair users, but also for
people who use crutches or walkers. It is not
uncommon for non-permeable people to trip
over sidewalks with this type of coating.

Smooth marble Smoothed machined concrete

Classification (Likert, 1932)

@ 1. Terrible
@ 2. Regular
® 3. Good

® 4. very good
® 5. Great

Figure 2. Information on the perception of three
types of coverings: smooth marble, machined
concrete and smooth stone and grass

Source: The authors, 2024

Figure 3 shows the types of sidewalk
coverings that are most rejected by people
who use wheelchairs and who responded to
the questionnaire. The hexagonal tile and
Portuguese mosaic covering showed more
than 80% rejection. The first, because when it
is assembled to serve as a floor, it allows there
to be a distance between one tile and another,
causing small bumps and vibrations. The
second covering, Portuguese mosaic, is very
common in the central region of many cities in
the interior of the State of Sdo Paulo, according
to reports by Costa and Rodrigues (2023),
Chiconato et al. (2023), Lopes, Rodrigues and
Castro Filho (2023). Although the Portuguese
mosaic sidewalk coating contributes to the
beautification of urban architecture, not only
on sidewalks, but in wider areas, due to the
fact that it explores the formation of different
designs, as it comes in beige, black, pink and
white. However, in terms of accessibility and
pedestrian mobility, it has its restrictions,
as over time it requires maintenance, as it is
common for the formation of ripples, or even
the detachment of pieces (stones), which can
cause accidents with people included or not.

Chiconato et al. (2023) very well reinforce
the presence of Portuguese mosaic cladding in
the central region of the city of Taquaritinga-
SP-Brazil (Figure 3), probably inherited from
the skill of builders of Portuguese and Spanish
colonization origins, in the interior cities of
the state of Sao Paulo. Silva, Rodrigues and
Proenca (2023) found the same behavior of
Portuguese mosaic-type coverings, in the
city of Monte Alto, SP, Brazil. These authors
managed to detect in that city the use of
hexagonal tiles on the pavement of public
roads, both in remote neighborhoods and in
regions close to the city center (BONANTI et
al.,, 2024).
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Granite Hexagonal tile

Portuguese mosaic Classification (Likert, 1932)

@® 1. Terrible
® 2. Regular
® 3. Good

® 4. Very good
® 5. Great

Figure 3. Information on the perception of
three types of coverings: granite, hexagonal
tile and smooth stone and portuguese mosaic

Source: The authors, 2024

When comparing smoothed or lathed
mortar, machined smoothed concrete and
stone and marble (Figure 4) it is noted that
these three coatings were well evaluated by
the target audience of this research. This
is probably due to the roughness of these
materials, which provide better traction for
mechanical or electric wheelchairs. These
perceptions converge with the results of Costa
and Rodrigues (2023), Lopes, Rodrigues and
Castro Filho (2023), mainly with the main
characteristic in neighborhoods further
away from the central region of the city of
Taquaritinga-SP-Brazil.

Smoothed mortar Smoothed machined concrete

Stone and marble Classification (Likert, 1932)

@ 1. Terrible
@® 2. Regular
® 3. Good

® 4. very good
® 5. Great

Figure 4. Information on the perception of three
types of coverings: Smoothed mortar, Smoothed
machined concrete, and stone and marble

Source: The authors, 2024

In Figure 5, very common defects can
be seen in the sidewalks of the cities of
Jaboticabal-SP, Taquaritinga-SP, Monte Alto-
SP and Dobrada-SP, in terms of the presence
of light depressions, trees planted on narrow
sidewalks and patches of different materials on
the sidewalks. (GODOY et al., 2023; BONANI
et al., 2024), being much more common in
neighborhoods further away from the city
center.

Depression in the floor Trees on the sidewalk

Patches from different materials | Classification (Likert, 1932)

@ 1. Terrible
® 2. Regular
@ 3. Good

® 4. Very good
® 5. Great

Figure 5. Information on the perception

of three types of defects more common in

sidewalks: Depression in the floor, Trees on
the sidewalk, and Damages to sidewalks.

Source: The authors, 2024

The figure 6 shows the most serious defects
from the point of view of the PCD that were
part of this research, among which are patches




made of different materials, excessive presence
of grasses and widespread damage with PV
exposure (visitation point). on the sidewalks.
These data indicate the most serious defects
in sidewalks that hinder the full movement
and mobility of PWD or PMR in pedestrian
spaces.

Patches from different
materials

Excessive vegetation on
sidewalks

Generalized and major

faults on sidewalks Classification (Likert, 1932)

@® 1. Terrible
® 2. Regular
® 3. Good

® 4. Very good
® 5. Great

Figure 6. Information on the perception of three

types of defects more common in sidewalks: Patches

on sidewalks, Excessive vegetation on sidewalks,
and Generalized and major faults on sidewalks.

Source: The authors, 2024

Another important requirement for the
full displacement of PCD or PMR can be
seen in Figure 7, which shows three types of
accessibility ramps, with different states of
conservation and construction characteristics.
They can appear at the intersection of public
roads (crossroads) or even on any part of the
sidewalk, in the middle of the block, generally
present in commercial establishments or
establishments of public interest, on both
sides of the road.

None of the ramps met ABNT standards
(2020) and the public surveyed was aware of
this fact. However, the perception of those
interviewed regarding the quality and state
of conservation, form of construction and

ease of access is clear. In this aspect, the type
1 ramp had an exceptional evaluation, while
the type 2 and 3 accessibility ramps were
not well evaluated because they are narrow
and the base for accessing the ramp has a
significant protrusion, making it difficult for
the wheelchair’s front wheels to move. wheels
for smooth sliding, and requiring considerable
effort from the wheelchair user, and in some
cases, it can result in an accident, depending
on the effort made to overcome the obstacle.

Situations such as those shown in Figure
7 reinforce the need for public authorities to
adapt accessibility ramps in terms of ramp
width, roughness of the material, presence of
signaling floors for the visually impaired and
slope associated with adequate signage, as
shown in the ramp type 1 accessibility.

Type 1 accessibility ramp

——

Type 2 accessibility ramp

Type 3 accessibility ramp | Classification (Likert, 1932)

@ 1. Terrible
® 2. Regular
® 3. Good

® 4. Very good
@ 5. Great

Figure 7. Information on the quality of three
types of ramps in terms of accessibility and state
of conservation: Type 1, Type 2 and Type 3.

Source: The authors, 2024
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The figure 8 shows information on the
quality of three types of ramps in terms of
accessibility and state of conservation: Type 4,
Type 5 and Type 6. The Type 4 accessibility
ramp showed a slightly more widespread
acceptance compared to the Type 1 ramp,
but good to excellent acceptance by 70% of
the interviewed public. Although the ramp
has a good slope, visual information with
clear painting, and a tactile signaling floor,
the importance of the perception of a very
heterogeneous group, who were part of this
study, is clear. The Type 5 ramp, which had
perfect insertion next to the public road guide,
had a good inclination and the roughness of
the material used had a restricted acceptance
(22%). In relation to the Type 6 ramp, what was
expected occurred. It had a poor classification
and ramps of this type exist in few cases in cities
where pedestrian accessibility using satellite
images has been evaluated (GODOQOY et al.
2013; CHICONATO et al. 2023; COSTA and
RODRIGUES, 2023; LOPES, RODRIGUES
and CASTRO FILHO, 2023; BONANI et al,,
2024).

Type 4 accessibility ramp |  Type 5 accessibility ramp

Classification (Likert, 1932)

Type 6 accessibility ramp

*

@ 1. Terrible
@ 2. Regular
@ 3. Good

@ 4. very good
® 5. Great

Figure 8. Information on the quality of three
types of ramps in terms of accessibility and state
of conservation: Type 4, Type 5 and Type 6.

Source: The authors, 2024

The reports by Al-Taesh and Ujma-
Wasowicz (2021) corroborate this study by
highlighting the importance of the quality
of sidewalk and curb coverings (pavements).
This aspect is in line with the observations of
Sanchez-Suarez et al. (2022), who emphasized
the need to prioritize the characteristics of
pedestrian infrastructure most valued by
users of the historic center, especially the
structures of pavements, streets and sidewalks.
Recent reports by Bonani et al. (2024)
reinforce the need for public authorities to
genuinely concern themselves with adapting
the planning of pedestrian spaces, regarding
the adequacy of urban furniture, quality of
coverings and minimization of defects on
sidewalks, in order to allow better accessibility
and pedestrian mobility, mainly for people
with physical disabilities or reduced mobility,
and that law number: 13,146 (2015) in Brazil
is actually complied with. The aforementioned
law deals with the inclusion of PWD, based
on the principles of equality and exercise of
citizenship, and to this end, the importance
of accessibility is highlighted, considered as
one of the basic factors the elimination of
physical barriers in public environments,

T ——— () -



which restricts the movement and full social
inclusion of these people (BRASIL, 2015).

In the State of Sao Paulo alone, in the latest
survey published by the Brazilian Institute of
Geography and Statistics; IBGE, in 2010, more
than 2 million people had motor disabilities,
whether with loss of total mobility, severe
difficulty in locomotion or some difficulty,
according to Figure 9 (IBGE, 2010).

Motor disability - Sao Paulo State, Brazil

Any difficulty [ IENEG———
Great difficulty [ NNENGING_GNG

Total difficulty |

Difficulty type

0 500,000 1,000,000 1,500,000 2,000,000

PCD amount

Figure 9: Population with motor difficulties in
the State of Sdo Paulo, Brazil

Source: Adapted from IBGE (2010)

At the time mentioned, the number
amounted to around 7% of the States
population, which demonstrates a significant
amount. Pimentel and Pimentel (2017)
question the small number of PWD or PMR
in public environments, such as culture and
leisure, with the number of these people in
Brazil identified by bodies specializing in
statisticsisincreasingly growing. These authors

indicate that, despite significant advances in
recent years, the effective implementation
of accessibility on public roads is still a
preponderant factor for the real inclusion of
PWD and PMD, which is essential for a fairer
society.

CONCLUSION

The technique of using a questionnaire
using satellite images proved to be suitable
for evaluating the perception of people who
use wheelchairs or other equipment to aid
mobility in pedestrian spaces. The state of
quality and conservation of pedestrian spaces,
in the perception of wheelchair users, must be
considered for future planning of accessibility
corridors by the local public authorities of any
city.

Rustic and rough materials in the planning
of sidewalks, such as lathed or smoothed
mortar, with or without painting, provide
good traction for mechanical or electric
wheelchairs, in dry or humid environments.
The most common defects in the vision
of wheelchair users are related to the state
of conservation of pedestrian spaces, and,
secondly, the types of materials used. This
study is useful as an instrument for public or
private managers to use this information for
perfect adaptation and planning of pedestrian
spaces in an urban environment.
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APPENDIX1

Types of floor coverings experienced by wheelchair users on sidewalks

Machined concrete

Smooth stone and grass

Portuguese mosaic

Straightened mortar

Rustic lathed concrete

Rough stone and marble

APPENDIX 2

Most common types of defects in sidewalk coverings experienced by wheelchair users

Hole with unevenness

Sharp bounce

Patches and holes

Hexagonal floor (block)

Mild depression
(Concave)

Tree and hexagonal tile

Damages to more than 30% of the
sidewalk in the longitudinal direction

Patches of different materials
and convex textures




Uncovered sidewalk and | Severe breakdown and PV
presence of grasses exposure (visiting point)

APPENDIX 3

Types of access ramps to sidewalks with different degrees of finish most common experienced
by wheelchair users numbered 1 to 6.




