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Abstract

All human beings in the world; no matter their race, culture, origin and religion have a right to live and access different
environments with ease and comfort ability. This includes disabled persons with any type from all types of disability. Hence,
we need to ensure that all the buildings that we need to access in our daily lives are designed to accommodate all. One of
the most significant buildings that people spend most of their time in and their comfort being most important are residen-
tial buildings. Therefore, it is essential to ensure that residential homes incorporate inclusive design principles to accom-
modate all individuals, particularly those with special needs. This research paper examines residential spaces’ design prin-
ciples for disabled individuals in Northern Cyprus, focusing on Magusa and Nicosia's social housing, to assess their suit-
ability. The methodology combines qualitative and quantitative analyses. Qualitatively, it includes a literature review on
design principles for disabled access and an overview of residential spaces. Quantitatively, it employs a structured ques-
tionnaire with three sections: demographics, accessibility, and housing features, using a 1-5 scale (1 being Very Poor, and 5
being Very Good). Approximately 160 questionnaires were distributed, with 147 used in the study. The findings reveal chal-
lenges with sidewalk accessibility and toilet design, indicating dissatisfaction with residential designs. Social housing in
Famagusta and Nicosia also falls short of universal design standards for the disabled. Despite these issues, residents are
relatively satisfied with the living room and kitchen spaces. Overall, the research concludes that Northern Cyprus residen-
tial designs inadequately address the special needs of disabled individuals, particularly regarding circulation spaces and
overall quality.

Keywords: Design, Design principles, Residential spaces, Disabled, Social housing, Northern Cyprus.

1. INTRODUCTION dates all, even the disabled. Hence, design is a signifi-

) ) ) cant factor in satisfying the user’s needs.
Users have different needs which are determined by

the space they are in. The type of user this paper
focuses on is the disabled persons and the space is the
residential spaces. Since the disabled have their spe-
cial needs, analysing the residential spaces where they
spend most of their time is crucial and the focus here
is on Northern Cyprus houses which makes it a study
that has not been done before. Each space of the
house should be designed in a manner that accommo-

Design can have multiple definitions and this can be
determined by the particular field that the term is
being defined from. Nevertheless, design can be gen-
erally defined as a process in which certain needs are
being met [1]. It is a common and natural kind of
human activity where it is just like a process of finding
solutions to certain problems [2]. People think and
imagine before they try to create any type of product
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or service with their human skills. It is this power of
humans imagining something that has not been cre-
ated before that is called design [3]. It consists of two
components and that includes the design object and
subject. The two are different from each other since
the subject of the design is the person who is respon-
sible for the making or creating of the design. On the
other hand, the object of the design is the thing that
the subject designs [4]. It is from a teleological behav-
iour and this is a type of behaviour where one seeks
to achieve a certain goal. Hence design is a process of
achieving a certain objective, goal or purpose [5].
Design principles have a dual type of audience. They
add to the existing knowledge over time [6]. To deter-
mine whether to use the design principles or not, the
designer has to give it a thought since there is knowl-
edge of a couple of design forms such as patterns [7],
scenarios [8] or even heuristics [9] where they can be
more or less of help according to the design issue at
hand [10]. In this situation, the designer may decide to
use their previous experience or knowledge and this is
where the design principles come in [11]. Design prin-
ciples set the standards that people can refer to when
innovating or creating designs and even solve the prob-
lems of the future [12]. They are developed either
from already existing knowledge or via experimenta-
tion or even observation [13]. They are a kind of rules
or guidelines that can be deduced and reasoned out
from either a certain experience or empirical data so
as to create a successful solution. Hence, the critical
issue or problem can be resolved by translating the
principles of design into the features of the design [14,
15]. Architectural space is where architecture is always
based. Architecture is the main root of creating space
and this is formed by the interconnection of the objects
[16]. Space is the sole creator of the environment
where we build our relationships, do our various activ-
ities and even organise our lives [17]. It is a place
where humans interact every single day of their life
[18] which makes it very important in architecture
[19]. It is in a space where we can understand how var-
ious objects can be placed and examine their shape
and the interactions present between them [20]. Space
can sometimes be defined as a pattern instead of an
object although it has more objective properties like
sound, colour, light and texture [21]. Even though
space has various definitions, all of the meanings have
one thing in common; the possibility that the user of
the space grants themselves [22].

Disability is used to highlight the constraints that come
about from a disease or an injury that someone has or
even the emotional, mental and physical challenges
that a person faces as a result of the barriers caused
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[23]. Due to the important sociological, policy, political,
and economic ramifications of disability, there are
many different definitions of it [24]. The International
Classification of Functioning (ICF) explains that dis-
ability is a result of various functioning challenges such
as barriers to participating in certain activities, impair-
ments and limitations to performing daily life roles [25]
as the result of a complex link or relationship between
three factors together: the health condition of a person,
their personal factors and external setting that define
the individual’s circumstances of living. Due to this
complex relationship, different environmental settings
may result in various effects on the person with a cer-
tain health problem. Some environments may have lim-
itations that will act as a restriction to the performance
of the person. Also, the other issue is that society some-
times limits the performance of the individual by either
forming barriers (for example, buildings that are inac-
cessible) or the lack of production of facilitators (for
example, assistive devices are not available) [26, 27].

Social housing is defined as housing whose main objec-
tive is to solve the problem of shortage of housing. It is
normally constructed using funds from the public and
its main target is to provide housing to the poorest
lower-class population, people with hardly any income
or none and lastly those with very low education levels
[28]. It is a vital factor when it comes to the provision
of social housing that it is affordable and the social
houses make up 6% and more than 28 million of the
houses [29]. The provision of social housing consists of
a couple of factors that include; the renting of the
social houses, their development, management and
even their allocation [30]. The social housing is being
funded by the public funds in the countries that are
categorised as developing countries [31].

1.1. Aim of the Study

This paper aims to study design principles that have
been taken into consideration in the design of resi-
dential spaces and significantly examine if disabled
people have been catered for in the designs.
Moreover, a critical study where the social housing
that are located in Northern Cyprus specifically in the
city of Famagusta and Nicosia is analysed by assessing
the design criteria used and their relation to the com-
fort and ease of access of the disabled.

1.2. Limitation of the Study

There is an expectation of limitations in this study
which is in the methodology of the ways of collecting
data about the case studies discussed in the paper.
This can be a result of not getting access to some of
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Table 1.
Universal design principles [32]

Principles

Guidelines

1. Equity in Usage
The design can be used by everyone with differ-
ent abilities.

. It provides the same type of means to all the users equivalently
. It avoids stigmatising any user

. Provides safety, security and privacy equally to all people

. All the users that use the design find it to be appealing

2. Flexibility in Usage

It takes into consideration the various prefer-
ences of the people and also their different
capacities

Gives choices in the types of methods to be used

. Gives access to both right or left-handed users
. Promotes precision and accuracy of the user
. It offers adaptation to the paces of the different users

3. Simplicity in Usage

The usage of the design is very simple and eas-
ily understandable, despite the users’ type of
experience, level of knowledge and language
ability.

. Eliminates any complexity faced by the user

. Always consistent with the expectations of the user

. Accommodates different levels of language skills and literacy

. Puts information in accordance with its consistency

. It provides feedback that is effective during the task and even after completing it

4. Information is Perceptible

It successfully conveys the information to the
users, regardless of the settings of their sur-
roundings.

Usage of various modes for presentation. For example, verbal and pictorial
It maximises the information’s legibility

. Gives a difference in the way elements can be described
. It provides a sense of compatibility using various techniques that are used by indi-

viduals who have sensory problems

5. Tolerance of Error

The design decreases the dangers and negative
results of actions that are inadvertent or unin-
tentional.

Lo

Provide warning when of danger and errors

. Well arrange various elements to avoid errors
. Provides features of fail safe
. Discourage actions that are unconscious in the completion of tasks that need

much attention

6. Low Level of Effort
It can be utilized effectively, pleasantly, and
with little effort.

Uses operating forces that are reasonable

. Reduces sustained physical effort

Reduces actions that are repetitive

. Allow users to have a position of the body that is neutral

7. Dimensions and Room for Use and Approach
Irrespective of the type of posture, size or
mobility of the person, adequate space and size
are given to reach it, handle and use the design.

. Provides variations in the hand and the size of the grip

. Provide a clear line of sight to those seated and standing

. Make the reach to any element easy for both the seated and standing

. Provides sufficient space for those users who need assistance or assistive devices

the apartments of the case studies. Also, the other
possible limitation might be the restricted time to
prepare this paper; which is a semester only. This
might affect the observation being made on the study
not to be very vast and expanded and the paper not to
have deeper detailed information.

2. LITERATURE REVIEW

2.1. Universal Design Principles

The term was first invented by the famous architect
Ronald Mace who put the approach that an average
user would have in designing into a challenge, he
gave the foundation of the designs with more usabil-
ity and accessibility to both environmental settings
and products that people use. Hence, UD is the
designing of environments and products so that they
can be usable by everyone without any barriers, a
design that can be used to the greatest extent possible
without people needing to adapt to it or requiring a
special design to suit their certain needs. Figure 1
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shows the UD relation diagram [32]. Universal
design encompasses individuals with various disabili-
ties, including pregnant women, parents with
strollers, elderly, children, and, most importantly, dis-
abled individuals, which constitutes the primary focus
of this study.

There are 7 types of principles of the universal design
that are discussed in Table 1.

Universal
Design

Inclusive

Accessible

Figure 1.
UD relation diagram [32]
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2.2. Disabled Persons

People with disabilities almost comprise a 15 percent
estimation of the population of the world which cal-
culates to 80 billion people in the world. Where 80
percent of disabled people are those that are living in
developing countries and people that are in the dire
form of poverty over present them [33, 34]. Around
the world, at least one out of three adults suffer from
a certain chronic illness and most of them are elderly
people and from countries with high-income coun-
tries [35].
According to WHO, Disability has 3 dimensions (The
term disability stands for all the following three; con-
straints of activity, impairments and limitations in
participation).
1) Constraints in activity: These are the barriers that
a person faces when trying to perform a certain
task

2) Impairment: These are the problems that a person
may have in their body structure or functioning

3) Limitations in participation: These are the prob-
lems an individual may face when trying to involve
themselves in real-world situations and circum-
stances

Hence, the individuals that are considered to have a
disability are the people that are traditionally consid-
ered disabled. These include the blind, deaf, wheel-
chair users, people with intellectual problems and
lastly the ones who experience difficulties in conduct-
ing daily tasks because of a chronic disease they have
mental problems or even old age issue [36].
Types of disability: There are nine major types of dis-
ability that most people have. They are mentioned as
follows:

. Disability of locomotion

. Visual Impairment

. Hearing Impairment

1
2
3
4. Language and speech form of disability
5. Intellectual type of Disability

6. Mental disease or disorder

7

. Disability that is caused by chronic neurological
problems

8. Disability that is as a result of disorders in the
blood

9. Multiple Disabilities [37]
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2.3. Residential Spaces Design for the Disabled

Residential space can be defined as an architectural-
ly designed space where more than half of it is used
by the people for dwelling purposes. It provides dif-
ferent functions like bedroom, living area, kitchen
and bathroom. There are different types of residen-
tial spaces. For example, individual houses, apart-
ments, duplexes, dormitories and hotels [38].

The general basics of design: The regulations of the
buildings cover the construction of the building,
design and furnishing for accessible housing togeth-
er with their external spaces. The residential spaces
should be usable by all without having any barriers.
The users in these spaces should be independent
and not require help from people. This applies to
all users including wheelchair users, the visually
impaired and blind, people with other types of dis-
abilities, the elderly, children and those who are tall
or short [39].

In the domain of design, it is crucial to take into
account the accessibility of structures, internal
flow, and the availability of services to guaran-
tee their suitability for universal utilization
[40]. The ADA Standards for Accessible
Design, crafted in accordance with the
Americans with Disabilities Act (ADA), serve
as the foundational directives for accessibility
standards. Their primary aim is to institute reg-
ulations that ensure access to spaces commonly
used by disabled individuals within society [41].
Similarly, the United Nations document titled
“Accessibility for the Disabled - A Design
Manual for a Barrier-Free Environment” fur-
nishes guidance to designers in the develop-
ment of inclusive environments and spaces for
both disabled individuals and the general popu-
lation [42]. Therefore, these guidelines are
employed to assess the case studies and ascer-
tain their adherence to standard measurements
and design principles.

In the residential space, the width of the turning
place should be at least 150cm and the depth also be
150cm in each function. This applies to all the rooms
except the small ones where the person using the
wheelchair can easily move either forward or back-
ward. Also, it applies specifically in front of the WC
as shown in Figure 2, in front of the doors of the shaft
of the lift and lastly, at the beginning and end of a
ramp.

In the bedroom, a minimum of 1.50 m deep is
required in front of the long side of a wheelchair
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Figure 2.

Movement area in the WC and space requirement at the long
side of a wheelchair user’s bed [Edited by Author from
Ref. 39]
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Figure 3.
Measurements of the WC from the front view Universal

design principles [32]. [Edited by Author from Ref. 39]
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Figure 4.
Movement area in a double-space kitchen [Edited by Author
from Ref. 39]

user's bed as shown in Figure 2 and in front of cup-
boards whereas also the measurements of the WC
from the front view are shown in Figure 3.

In the kitchen, a minimum of 150 centimetres is
required in the movement area in a double-spaces
kitchen as shown in figure 4. Whereas the movement
area in an L-shaped kitchen also requires a minimum
of 150 centimetres as shown in Figure 5 below. In
addition, a minimum of 150 cm is required in front of
kitchen installations. Moreover, the Figure 6 shows
the front view and the standard measurements of the
kitchen.
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Figure 5.
Movement area in an L-layout kitchen [Edited by Author
from Ref. 39]
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Figure 6.
Front view of the standard kitchen measurements [Edited by
Author from Ref. 39]
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Circulation space: A person using a wheelchair
requires a minimum of 1.50 m? as shown in Figure 7
so as to make a turn of 180 degrees. This space area
determines two factors; the area of movement and
the size of the corridors and rooms in the house. This
is because accessibility in the hallways is the most
common arrangement in the residential housing.
Therefore, there should be a straight corridor for
easy accessibility and corners and angles should be
avoided. Also, the entrance hall should have an area
of at least 1.50 m? in width and 1.50 m? in length.

In the living rooms, sufficient space for the wheel-
chair users’ movement is very vital. Also, there
should be adequate space for a minimum of two
other wheelchair users. For example, visitors who are
disabled. The floor area of the living room that has a
dining table such as the one shown in Figure 8§ should
have a minimum area of 22 mm? when the house is
for one person, 24 mm? for approximate 2-4 individ-
uals, 26 mm? for 5 persons and lastly 28 mm? for
7 people.

Every dwelling should have a garage or a car parking
unit that is weather-protected. A movement area of
the length 150 cm should be provided next to the car
as shown in Figure 9.

All the rooms of a housing and the communal facili-
ties must not have stairs or should have a lift as shown
in Figure 10. The thresholds and stops at the door
should not be designed and if necessary, they should
not be more than 2 cm high.

Figure 7.
The transverse layout of entrance area [Edited by Author
from Ref. 39]
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Figure 8.
Dining area layout for two or four people [Edited by Author
from Ref. 39]
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Figure 9.
Space requirement in a garage [Edited by Author from Ref.
39]
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3. METHODOLOGY

The study will follow a qualitative and quantitative
analysis. The qualitative analysis will be done in two
phases: the literature review which will be followed by
an overview study of the residential spaces and a case
study. The literature review will analyse the definition
of design, architectural space, disabled and the design
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Figure 10.
Plan of the lift [Edited by Author from Ref. 39]

Table 2.
The size guidelines for flats that have only one person using
a wheelchair (Area in m2) (Author, 2022)

Name of the Spaces 1 person |2 people 3 people
Bedroom 16.0 24.0 16.0
Living area 20.0 20.0 22.0
Kitchen 8.0 9.0 9.0
Dining room 6.0 6.0 10.0
Bathroom 6.0 7.0 7.0
Spare room (washing machine) 1.0 1.0 1.0
Corridor 5.0 6.0 6.0
Total area 62.0 73.0 91

principles that need to be applied in an architectural
space so that the disabled can easily access it. This
paper employs a traditional literature review approach
to provide a comprehensive overview and synthesis of
existing knowledge and research findings related to
universal design principles and their application in res-
idential buildings for disabled individuals. The tradi-
tional literature review approach was chosen to collate
and summarize information from various sources on
the subject matter. This approach allows for a broader
examination of the topic, including foundational con-
cepts, principles, and real-world applications, rather
than focusing on specific research questions or a par-
ticular selection process. The literature review topics
and findings have significantly shaped the question-
naire which consisted of 40 questions by inspiring the
inclusion of questions related to demographics, acces-
sibility, and housing features. Drawing from the litera-
ture on disabled persons, demographic questions were

4/2023

integrated to capture participants’ personal character-
istics, allowing for subgroup analysis and tailored
design recommendations. The emphasis on accessibil-
ity principles prompted questions on participants’ per-
ceptions of accessibility in their current residential
spaces, the impact of specific features, and their over-
all satisfaction. Furthermore, housing feature ques-
tions were informed by universal design principles,
seeking to assess the presence and influence of such
features and gather input on enhancements. These
questionnaire components aim to collect data essential
for evaluating the state of residential spaces and guid-
ing efforts toward greater inclusivity and accessibility
in housing design. The questionnaire was administered
online through Google Forms, chosen for its accessi-
bility, cost-effectiveness, customization, data security,
anonymity, and integration capabilities. It also facili-
tated collaboration, validation, and offered versatile
export options. The research spanned approximately
four months, utilizing questionnaires as efficient tools
for structured data collection, enhancing research
objectivity, and ensuring valuable feedback and repro-
ducibility.

Subsequently, the research proceeds to examine the
social housing case studies situated in Northern
Cyprus, specifically in Magusa and Nicosia. The selec-
tion of the location of the case studies is driven by the
overarching aim of capturing the diversity present in
the region, encompassing varying urban settings, pop-
ulation profiles, architectural trends, policies, and
design challenges. Each case will undergo a thorough
analysis to assess the suitability and alignment of
accessibility and housing design features with the
requirements of disabled individuals. This research on
social housing for the disabled in Northern Cyprus
takes a comprehensive approach, yielding significant
societal benefits by addressing the housing require-
ments of marginalized groups, including disabled indi-
viduals. It scrutinizes the practical implementation of
design principles in government-regulated social hous-
ing units, with a particular emphasis on catering to the
accessibility needs of disabled residents. Utilizing real-
world instances as illustrations, this study offers valu-
able insights into the application of universal design
principles, informs housing policies, conducts compar-
ative evaluations of diverse housing projects, and ulti-
mately identifies pragmatic solutions and best prac-
tices for the benefit of architects, designers, and hous-
ing developers. The overarching goal is to enhance the
overall well-being and quality of life for disabled indi-
viduals, meeting essential social needs and elevating
housing standards.
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In addition, the quantitative analysis will involve a
structured questionnaire which highlights three dif-
ferent sections; demographics, accessibility and hous-
ing features. The demographics were highlighting the
gender, age, education, location of residence, house
typology and disability. Section 2 and 3 of the acces-
sibility and design features had a scale of 1-5 starting
with 1 (Very Poor) to 5 (Very Good). Approximately
160 questionnaires were distributed to different peo-
ple of different ages and at different hours and days
where 147 of the questionnaires were employed in
this research study.

Case Studies

There are two case areas of social housing in two
cities of Northern Cyprus that are observed and
analysed to investigate if the design features meet the
design criteria of the disabled. The two social housing
evaluated are in Nicosia and Famagusta. The areas
that the questionnaire was also distributed to the res-
idents living there.

Case Study 1: Social Housing in Famagusta

The social housing is located in the city of Famagusta
in Northern Cyprus. The house is located next to the
“Ismet Indnii Bulvar1”. The social houses are in a site
that is next to a mosque and the street’s traffic lights.
Some of the social houses are situated facing the
street whereas the others are on the back elevation of
these social houses. There are four rows of these
houses. All these houses have five stories. The
ground floor of the houses is being used as shops.
The ground floor was first planned to be a parking
area but this changed during the construction of the
building when the social housing ministry decided to
make them shops instead of parking areas so as to
create job opportunities for the social houses resi-
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dents. The houses are designed to be next to each
other and the parking area in the space that is
between the blocks. The street view of the social
housing is shown in Figure 11, whereas the cross view
is in Figure 12, and lastly the front and rear views are
in Figure 13 and 14 respectively.

g N

Figure 12.
Cross view [43]

Figure 13.
Front view [43]

Figure 11.
Street view [43]
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Figure 14.
Rear view [43]
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Case Study 2: Social Housing in Nicosia

The social housing that are situated in Nicosia are in
the street of Mehmet Ahmet Kucuk Caddesi Sosyal
Konutlar. The social housing consists apartments of
in a four-storey building. Some of the pictures of the
social housing unit are shown in Figure 15 and 16.

F -

i

-

Figure 15.
View from the location [43]

Figure 16.
View from the location [43]

4. FINDINGS AND DISCUSSION

The report on the demographics of the respondents
that is shown in Table 3 reveals that 51.4% (74) of the
respondents are male and 46.6% (70) of them are
female. The majority of the respondents are in the
age group of 18-30 years, 63.7% (93) of them are in
this age gap. Also, the majority of the respondents
live in Nicosia city, where we have 61.8% (84) of
them residing here. Followed by Magusa 20.6% (28)
of the respondents and lastly followed closely by
Girne 17.6% (24) respondents. In addition, 66.4%
(99) of the respondents live in the apartments. A
greater number of the residents of the three different
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cities do not have a disability (86.3%), whereas a few
are disabled (13.7%).

Table 3.
Demographics of respondents (Author, 2022)
| Frequency | Percentage
Gender
Male 74 51.4
Female 70 46.6
Age
18-30 93 63.7
31-40 26 17.8
41-50 13 8.9
51-60 7 4.8
61 + 7 4.8
Education
Bachelor’s degree 88 60.3
Master's degree 32 21.9
PhD or higher 26 17.8
Residence
Nicosia 84 61.8
Girne 24 17.6
Magusa 28 20.6
House Typology
Bungalow 6 4.1
Semi-detached house 11 7.5
Apartment 99 66.4
Duplex 15 10.3
Others 17 11.6
Disability
Yes 20 13.7
No 126 86.3
Someone to help if disabled
Yes 39 33.9
No 76 66.1

The findings on the satisfaction or dissatisfaction
with the accessibility features for universal use indi-
cate that the residents of Northern Cyprus are most
satisfied with the location of their house as 56 respon-
dents rated it as (Good) and scored a satisfactory
mean of 3.53 out of 5 as displayed in the table 4. Also,
the residents are majorly satisfied with the distance
from the car parking space to the house since it has a
score of a satisfactory mean of 3.51 (Good). The fea-
ture that most of the respondents seem not satisfied
with is the sidewalks that lead to the house. As major-
ity of the respondents are not satisfied with the curb
ramp of the sidewalks, scoring a mean of 3.05, which
is followed closely by dissatisfaction with the mainte-
nance of the sidewalks with a mean score of 3.10.
Additionally, the width and the surface of the side-
walks that lead to the house is also the major issue
the respondents are not satisfied with having a mean
score of 3.14 and 3.16 respectively.
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Table 4.

Satisfaction rating of the accessibility features of the resi-
dential spaces. Satisfaction Rate on a scale of 1 (Very Poor)
to 5 (Very Good) (Author, 2022)

R Mean

Accessibility features Quality Remark
Location of house/accessibility 3.53 Good
Streets leading to the house 3.25 Fair
The width of the sidewalks leading 314 Fair
to the house
The surface of the sidewalks lead- 316 Fair
ing to the house
Curb ramp of the sidewalks 3.05 Fair
Maintenance of the sidewalks 3.10 Fair
Lighting of the streets next to the 327 Fair
house
Width of the parking space 3.23 Fair
Distance from the car parking 351 Good
space to the house
Levelled approach to the entrance 337 Fair
of the house
Ramp gradient to the entrance of 323 Fair
the house

From the questions asked in the questionnaire about
the accessibility challenges that are faced in the
neighbourhood, three responses recorded the highest
percentage and these are sidewalks (21.1%), ramps
and stairs (19%) and streets (16.3%) respectively as
shown in Figure 17.

What are the accessibility challenges in your neighbourhood?

Others .
[WARTDSC]
Street trees
129

Sidewalks
21,1
Ramp and stairs 19

Pedestrian Crossing
12,2
Streets
0 5 10 15 20 25

Percentage

Figure 17.
Chart representation of the major accessibility challenges
the residents face in their neighbourhood (Author, 2022)

The other findings are on the satisfaction rate of the
residents on the design features of their houses as
shown in table 5. The features that the residents were
most satisfied with are the living room size, material,
application, lighting and ventilation which had a
mean score of 3.58. The other feature is the height of
windows and doors with a score of a mean satisfac-
tion of 3.52 (Good). All the other features had a fair
rating but the feature that the respondents were most

Ercgin

dissatisfied with was the space for turning wheel-
chairs in all the rooms such as the kitchen, living
room and sitting room with a low mean score of 2.96.
Also, the residents are not satisfied with the rent/cost
of acquisition, lift and bathroom with a mean score of
3.01, 3.12 and 3.16 respectively. Lastly, the overall
quality of the house had a mean score of 2.96 where
most of the residents had a problem with house
design features for the various functions; bedroom,
living room, bathroom, and kitchen.

Table 5.

Satisfaction rating of the house design features of the resi-
dential spaces. Satisfaction Rate on a scale of 1 (Very Poor)
to 5 (Very Good) (Author, 2022)

. Mean

House design features Quality Remark
Type of house 3.35 Fair
Building material 3.36 Fair
Width of doorways 3.38 Fair
Width of hallways 3.36 Fair
Height of windows and doors 3.52 Good
Space for turning of wheelchairs in
all rooms (Kitchen, living room, 2.96 Fair
Sitting room)
Bedroom (Size, Material,
Application, lighting, ventilation 3.34 Fair
etc.)
Bathroom (Size, Material,
Application, lighting, ventilation 3.16 Fair
etc.)
Bathroom layout 3.23 Fair
Kltchen (SIZS,' Mfdterlal, Application, 337 Fair
lighting, ventilation etc.)
Living room (Size, Material,
Application, lighting, ventilation) 358 Good
Lift 3.12 Fair
Handrails 3.26 Fair
Floor coverings 3.29 Fair
Helght of switches, sockets and 333 Fair
service controls
Natural lighting and ventilation 3.28 Fair
Rent/ Cost of acquisition 3.01 Fair
Overall quality of house for per- .
sons with disability 296 Fair

One of the questions in the questionnaire was about
the functional space that the residents have the most
problem with as shown in Figure 18. It is indicated
that the residents have the most problems with the
toilet leading with a percentage of 30.9. Followed
closely by the kitchen with a percentage of 23. Hence
these are the two spaces that have the most issues
that the residents in North Cyprus are facing.
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What functional space do you have the most problem with?

Toilet
3058

Kitchen
23
Dining room

Living room

Bedroom

PC"CC‘I".J[}C‘
Figure 18.
Chart representation of the functional spaces that most of
the residents have a problem with (Author, 2022)

4.1. Evaluation of Findings

The analysis involves scrutinizing the architectural
floor plans of the two case studies in Magusa and
Nicosia to determine whether the design principles
catering to disabled users in residential buildings are
fulfilled. Analysing architectural floor plans and
design principles in disabled-friendly social housing
serves multiple vital purposes. It allows for a meticu-
lous examination of housing layouts and practical
design implementation, including assessing accessi-
bility elements such as doorways, hallways, ramps,
and elevators crucial for disabled residents' mobility
and comfort. Visual representations in floor plans
help identify barriers and design challenges, aiding in
understanding spatial flow. Comparisons across dif-
ferent housing units enable a comprehensive analysis
of design variations while ensuring an objective
assessment. Ultimately, this assessment empowers
researchers to make informed recommendations for
enhancing housing accessibility and inclusivity for
disabled individuals.

4.2. Architectural Floor Plan of the Social Housing in
Magusa

There are two flats in each storey in the social hous-
ing in Magusa and each flat has an area of 85 square
meters. The architectural floor plan of the two flats in
each storey is shown in Figure 19.

4.2.1. Assessment of design principles in the flats for
the disabled

Each function of the flat is analysed to see if the
design is suitable for disabled people to access, move
and use without any difficulties. This is done by
examining if the design features and measurements
fit the standard design principles and measurements
of the design for the disabled.

The bathroom movement area should be at least
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Figure 19.
The plan of the two flats each with 85m2 (Source: Edited by
Author, 2022)

150 cm. In the social house, the bath movement area
has a measurement of 95 cm as shown in Figure 20
which is not enough for the disabled. Also, the entry
to the bathroom is small with a length of 90 cm which
a wheelchair cannot pass through. This is also noticed
in the questionnaire where the bathroom had one of
the least satisfactory mean scores of 3.16.

90

BATH /|
T 95 /|

Figure 20.
Movement area by the bath (Source: Edited by Author, 2022)

In the WC catering for the disabled, there should be
a movement area of a minimum of 150 cm in front of
the WC and washbasin 30 cm next to the WC and
20 cm next to the washbasin. In this case, there is
80 cm space in front of the WC and washbasin which
is not suitable for the disabled. This issue is faced by
a big percentage of the residents of Northern Cyprus
since the toilet is the functional space that most of its
residents are challenged with, leading to a percentage
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of 30.9. Nevertheless, the space next to the WC and
washbasin has been well designed with 30 cm and
25cm respectively as shown in Figure 21.

The bedroom design suitable for the disabled should
have at least 150 cm space requirement at the long
side bed of a wheelchair user. But in this case, as seen
in bedroom 1 in Figure 22, the size of the bed is just
80 cm which is not enough for the wheelchair and
also bedroom 2 in Figure 23 highlights that there is
just a space of 90 cm to the right and 80 cm to the left.

WC

, 80 S

Ld

I
Figure 21.
The area of the movement next to the washbasin and WC
(Source: Edited by Author, 2022)

, 9 , 170 ., 165
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f »
N~ 7
Figure 22.

Bedroom 1 space for a wheelchair user at the long side of the
bed and door measurements (Source: Edited by Author, 2022)
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Additionally, both doors are 90 cm which is not ade-
quate for the passage of a wheelchair user. Moreover,
the turning space is not suitable for the wheelchair.
This is also recorded in the questionnaire where 52
respondents rate the bedroom size and layout as fair,
16 as poor and 14 as very poor.

The L-shaped layout kitchen accommodating dis-
abled persons requires a movement area of at least
150cm, which has been considered in this case in the
length of the kitchen which is 270 cm and even in the
questionnaire, 53 respondents rated the kitchen as
good and 20 very good. However, the width is 10 cm
less than the standard requirement as it is 140 cm as
shown in Figure 24 below.
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Figure 23.
Bedroom 2 space for a wheelchair user at the long side of the
bed and door measurements (Source: Edited by Author,
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Figure 24.

The area of movement in the L-layout kitchen (Source:
Edited by Author, 2022)
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The circulation should be at least 150 cm so that
wheelchair user can turn 1800, this is the size of the
corridor suitable for the disabled. In this case, we can
see in Figure 25 that the circulation is 100 cm which
makes it difficult for easy circulation from different
functions in the house for the disabled. This is a
major problem since it is the house design feature
with the lowest mean of 2.96 which in turn indicates
that the houses in Northern Cyprus don’t consider
this factor in the design.
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Figure 25
Circulation (Source: Edited by Author, 2022)

The dining area catering for the disabled should have
a minimum area of 24 m? if it is a house for 24 peo-
ple, and 28 m? for 5-6 people. In this dining room, it
is way below standard as it has an area of only 6.4 m?
as shown in Figure 26 making it an unsuitable design
for the disabled.

In conclusion, the evaluation of social housing in
Famagusta, Northern Cyprus, considering design
principles for disabled individuals reveals significant
shortcomings. Bathroom and toilet areas lack suffi-
cient space for wheelchair users, leading to resident

L —
Yy
; BALCONY
Figure 26

Dining area (Source: Edited by Author, 2022)

dissatisfaction. Bedroom layouts also fall short of
necessary space and accessibility standards. The
kitchen, while somewhat accommodating, lacks the
required width. Circulation space within the house is
notably limited, hindering easy movement for dis-
abled residents. Additionally, the dining area is much
smaller than recommended for a disabled-friendly
design. The absence of a lift further adds to the inac-
cessibility of the house for disabled individuals.
Overall, this evaluation underscores significant
design deficiencies in these social housing units con-
cerning the needs of disabled persons.

4.3. Architectural Floor Plan of the Social Housing in
Nicosia
The social house in Nicosia has two flats in each

storey and each has an area of 60 m? as shown in the
floor plan in Figure 27.
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Figure 27.
The plan of the two flats each with 60 m? (Source: Edited by
Author, 2022)
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4.3.1. Assessment of design principles in the flats for
the disabled

Similar to case study 1 (Social housing in Magusa),
each function of the flat is analysed to see if the
design is suitable for disabled people to access, move
and use without any difficulties. This is done by
examining if the design features and measurements
of the social housing in Nicosia features and mea-
surements fit the standard design principles and mea-
surements of the design for the disabled.

The bathroom layout should be in the design of 150
cm in front of the WC and shower but the movement
area in front of the shower and basin as shown in
Figure 28 are 80 cm and 55 cm respectively which is
not enough. This social housing bathroom layout
design is not in the standard manner just like the one
in Magusa and this is supported by the respondents
since it is the function that most people have a prob-
lem with 43 respondents.

(o 0)
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Figure 28.

The movement space in front of the shower and WC, and next
to the washbasin (Source: Edited by Author, 2022)

The bedrooms here face the same issue as in the
houses in Magusa. The door is not enough for the
wheelchair to pass through, and neither is the area of
the space alongside the bed as shown in Figure 29.
With the overall respondents from the questionnaire
rating their bedrooms as fair, this makes the bedroom
designs not satisfactory for the comfort and ease of
movement of wheelchair users.
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BEDROOM 2

90

Figure 29.
The door size and space alongside the bed (Source: Edited by
Author, 2022)

The kitchen as shown in Figure 30 does not meet the
standards of the double space kitchen where it should
have a movement area of at least 150 cm. This can be
justified by the respondents who rated the kitchen as
the second functional space that they have a major
problem with.

= — '““*-T/ I
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%t ‘ 0 D{D
— o KITCHEN o -
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Figure 30.

The space in the kitchen (Source: Edited by Author, 2022)

The circulation in the house is not possible for a
wheelchair user since it’s only 90 cm as shown in
Figure 31 where it should be at least 150 cm. The
same problem was faced in the social housing in
Magusa and the respondents since it’s the feature
that they were most unsatisfied with.

4/2023



ASSESSMENT OF DESIGN PRINCIPLES IN THE RESIDENTIAL BUILDINGS FOR DISABLED PERSONS: A CASE STUDY OF SOCIAL HOUSING...

WC

90

—
;@*D@
10 |O

Figure 31.
Circulation (Source: Edited by Author, 2022)

The dining area space in this social house does not
meet the standard area as it has a very small area as
shown in Figure 32. This does not provide adequate
movement areas for wheelchair users. This is also the
same case in the housing in Magusa.
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Figure 32.
The space of the dining area (Source: Edited by Author,
2022)

Consequently, the evaluation of social housing in
Nicosia, Northern Cyprus, with regards to design
principles for disabled individuals reveals several
design deficiencies just as the one in Magusa. The
bathroom layout lacks sufficient space in front of the
WC and shower, falling short of standard require-
ments. Similarly, the bedrooms present issues with
narrow doorways and inadequate space alongside the
bed. The kitchen’s layout does not meet the recom-
mended double space criteria and is a major source
of concern for residents. Circulation space within the
house is insufficient for wheelchair users.
Additionally, the dining area lacks the standard area
required, hindering movement for wheelchair users.
These findings underscore significant design flaws in
this social housing unit concerning the needs of dis-
abled individuals.

5. CONCLUSION

This research is set to assess the design principles for
the residential spaces and examine if they are suitable
for disabled persons since they have special needs.
The disabled have their standard design and mea-
surements of spaces that if not met can result in lim-
itations such as barriers to moving around the house
and performing daily life tasks. Hence, the analysis
was done on the social housing in the two cities locat-
ed in Northern Cyprus; Famagusta and Nicosia. Also,
a questionnaire was distributed among the cities of
Northern Cyprus so as to examine the resident’s sat-
isfaction with the design features of their houses and
147 residents responded. The findings of the ques-
tionnaire show that the sidewalks are the accessibili-
ty feature that most residents are having a problem
with whereas the toilet is the house design feature
that they are having most challenges with. This
research also found that the major problem with the
least satisfactory mean from all the design features of
the house is the circulation in the various spaces
which limits the wheelchair users from moving
around efficiently. Also, the other feature with the
least satisfaction of the residents was the overall qual-
ity of the house which means that most residents are
not satisfied with the design of their residential
spaces. This can also be elaborated by the two social
housing that were examined since they did not meet
the universal design features of the house thus not
catering for the special needs of the disabled persons.
The houses examined had the toilet as the smallest
space with no adequate space for the wheelchair
users and also did not enough circulation area.
Moreover, a residential building lacking an elevator
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is not inclusive for everyone, and the presence of a lift
is considered one of the fundamental criteria of uni-
versal design. Nevertheless, the residents were most
satisfied with the living room space as it had a fair
and satisfactory mean. In addition, the kitchen also
had gained the satisfaction of the users and can also
be elaborated in the social housings that were exam-
ined since the kitchen was the space that had the
most area and can be easily accessible by the disabled
and they can easily move around to cater for their
various needs.

The deficiencies in meeting design principles and
accommodating disabled residents underscore the
significance of further research and potential policy
improvements. Enhancing the accessibility and inclu-
sivity of residential spaces for disabled individuals is
not only a matter of addressing their specific needs
but also of promoting social equity and improved
quality of life. This research serves as a valuable step
towards recognizing and addressing the challenges
faced by disabled individuals in housing design and
paves the way for future advancements in universal
design principles and accessibility standards in the
context of social housing.

5.1. Recommendations

My recommendations are that other types of
dwellings can also be examined in other parts of
Northern Cyprus to analyse if they are designed in a
suitable way to cater for the needs of the disabled. In
addition, the planners, architects and designers
should all ensure that all buildings are designed uni-
versally so that they can accommodate everyone
without creating any limitations. They should also
focus on each space of the houses individually and
analyse every feature and how each design element
can affect the user if not designed in a manner that
satisfies their needs. Moreover, it is crucial for
Cyprus to establish its own universal design princi-
ples.
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