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Abstract

Current action research is an interpretive/qualitative research; it was conducted
as exploratory case study research with mix methods of data collection along with one
dress trial intervention to develop a holistic understanding of the research issue. The
research comprised of four phases of progressive data collection and interpretations to
meet the given objectives of study. The phase one of this research was a survey for
quantitative need assessment with respect to five major guiding aspects of adaptive
clothing designs for hemiplegia patients and specialized caregivers to such patients.
Phase two comprised of in-depth qualitative need assessment with respect to five major
guiding aspects for adaptive clothing designs for hemiplegia patients from selected case
study participants. Along with this, the detailed information was also collected by semi
structured interviews from specialist doctors. Analysis of data of phase one and two of
study led to phase three that comprised of designing and construction of adaptive
garments for comfort and ease of movement. In the light of quantitative and qualitative
adaptive clothing needs of hemiplegic adult patients, three designs were drawn and
discussed, material was selected as per its performance requirement characteristics. A
prototype was created to ensure design details encompassing detailing of construction,
location of openings, number and type of fastenings, and structural design of garments.
Two sets of final design of adaptive clothing were stitched. For fourth phase of study a
dress trial intervention was exercised to assess effectiveness of proposed adaptive

clothing design and results were compiled.

Keywords: adaptive clothing, user centered design, functional design, physically challenged
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Chapter 1
Introduction

Clothing is one of basic human needs hence holds a large-scale design
implication (Candy, 2007). Among the current concepts of product design much focus
is laid upon human aging. Continuous progression of clothing needs begins at birth and
concludes in demise, with one requiring special clothing because of experiencing
incidences of disease, chances of accidents and a progressive decline in physical and
sensual capacities (Cookman & Zimmerman, 1961; GI&FDED, 2004). All these
changes impair independent lifestyle as well as put restriction on types and range of
various activities. Thus, individuals facing physical challenges develop a special set of
needs which are different from the needs of normal people. Special clothing needs arise
from different medical situations. In all such conditions supply of suitable clothing
commodities holds much importance (Jon, 1977; Candy, 2007). Hemiplegia is paralysis
of one lateral side of the human body or loss of motor functions ranging from severe to
complete on one side of individual (Moses, 2008). When someone experiences a
hemiplegia stroke, along with other physical restrictions the act of getting dressed
becomes an agonizing suffering for patient; it affects one physically as well as
emotionally. Adaptive clothing is a clothing design concept that is focused on decreased
joint movement while dressing which results in reduction in pain and discomfort for
patient as well as for caregiver (Katherine & Kevin, 2010). Adaptive clothing solutions
allow patients to maintain dignity, comfort, and familiarity. Decisions about clothing
products are mostly based on their perceived social gains and functional benefits
(Deepti, 2011). Physical, social, psychological, and personal needs are simultaneously
fulfilled by clothing (Katherine E. C., 2001). In contemporary complex socio-technical
systems of human society, activities of design have a diverse range of applications

(Beamish, 1999). User-centered designing is considered as a planned problem-solving
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activity, involving multi-stage decision making where needs of users dominate the

ultimate design (Jan, et al., 2003).

Explicit nature of every kind of physical challenge and its accompanying unique
characteristics require individualized attention, basic principles of user centered
designing can be incorporated to probe deeply and to gauge precisely the particular
everyday clothing requirements which can be accurately mapped in adaptive clothing
solutions (Katherine & Kevin, 2010). Within this conceptual logic rests the deliberation
of integrating user centered design practices while designing adaptive clothing focusing

on special needs arising from physical challenges due to hemiplegia.
1.1 Clothing Designing

Clothing designing is specifically related to the application of design principles
to dress making and accessory designing. Clothing is an essential need of all and is an
area of global consideration (Behrens, 1963). This specific area of study has a
diversified and multidimensional application. Among the contemporary concepts of
clothing product design much focus is laid upon special needs of users (Kristie, 2013).
All such probable changes bring restrictions and cause impairment on independent
activities of life. Hence, individuals facing any physical challenge develop a special set
of clothing needs which are different from the clothing needs of normal people
(Katherine & Kevin, 2010; Meinander & Varheenmaa, 2002). The interrelationship of
physical and sensual vulnerability in aging and accompanying special needs is also

brought into limelight by following four facts:
1) Young individuals change to old persons,
2) Young individuals may turn to incapacitated individuals,

3) Aged individuals may turn to incapacitated individuals,



4) Incapacitated individuals may age.

Varied physical challenges result in numerous impaired lifestyles which require
special clothing, which can explicitly cater to novel requirements (Jon, 1977).
Explicitly special clothing needs may arise from diverse medical situations (Katherine
& Kevin, 2010). Satisfying clothing needs of such people suffering from various
medical disorders, causing restricted or no movement of joints is challenging (Cookman
& Zimmerman, 1961). Within each situation that impairs independent lifestyle, users
expect availability of appropriate everyday clothing products (Jan, et al., 2003).
Complete knowledge of novel physical characteristics of disease and awareness of
problems of the patients, while they are performing everyday clothing tasks, is needed
to propose meaningful clothing solutions (Kernaleguen, 1978). For effective designing
of everyday clothing products for these individuals, their specific needs must be
properly investigated (Behrens, 1963). In all such conditions supply of suitable daily
clothing commodities which accommodate of special needs holds much importance
(Beamish, 1999). Continually emergent magnitude of contemporary clothing product
designing has directed its attention to explore probabilities of adaptive clothing
designing for various explicit special requirements (Kidd, 2006; Candy, 2007; Yassi &

Hancock, 2005; Ali, 2004).
1.2 Adaptive Clothing Designing

Adaptive clothing is a clothing design concept that is focused on decreased joint
movement while dressing leading to reduction in pain and discomfort for patient, as
well as for caregiver (Yep, 1977; Standifer, Caleb, & Hope, 2003; Valley & Court,
2003). Adaptive clothing designing is the specific manner of bringing modifications to
basic layout of clothing for provision and accommodation of deliberated requirements

(Newman, Springer, & Dee, 2004; Deepti, 2011). Adaptive clothing solutions aim to
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allow patients to maintain dignity, comfort, and familiarity (Reich & Shannon, 1980).

Multiplicity of adaptations requires contemporary fashion designers to effectively
determine particular functional requirements of the adaptive clothing, according to
specific constraints and problems experienced by wearer, as a set of explicit
modifications needed in structure of standard clothing patterns (Boettke & Zook, 1956;

DBMAS, 2012).

1.3 Major Aspects of Adaptive Clothing Designing

An effective adaptive clothing design needs to meet certain essentials. Five
salient factors which effect the process of adaptive designing are schematically
presented in Fig 1 (Candy, 2007; GI&FDED, 2004; Katherine E. C., 2001). For
attainment of desired outcomes while creating adaptive clothing designs these features

are to be given importance.

Comfort

Economics Aesthetic

Adaptive Socio-

Management Clothing psychological

Figure 1.1: Major Aspects of Adaptive Clothing Designing

A successful consolidation of all these aspects positively results in anticipated
outcomes of any specific need based adaptive clothing design research (Na, 2007; Alj,
2004). In socio-psychological aspect, adaptive clothing can provide immense self-
confidence and boost among individuals with special needs (Newton, 1984-1985). In
aesthetic aspect, it should be attractive and fashionable. In management aspect,
everyday easy care and storage should be addressed. In economical aspect, it should be

within the reasonable price range so that individuals with special needs can afford it
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(Reich & Otten, 1991). Comfort and ease must be considered to make dressing easier

and less painful and frustrating (Yassi & Hancock, 2005; Kernaleguen, 1978;
Wojciechowski, 2003). As far as physical utilization of adaptive clothing is considered
it must provide comfort to the wearer in all respects, including the comfort of the textile
material used and comfort due to altered structure of the garment (Bartels, 2011;

O'Mahony, 2006; Horrocks & Anand, 2000).

Among important considerations when adapting clothing is designed are to
reduce patient pain by minimizing joint movements and to decrease the amount of
manual repositioning of the patient by the attendant (Garg & Owen, 1992; OHSAH,
2003). The dignity of the patient is also a consideration, clothing is an essential part of
one’s appearance, and shows wearer’s personality, thus it is essential that the adapted
clothing should not make the patients feel institutionalized or embarrassed in any way
(Kidd, 2006). The sense of self-assurance, feeling of wellbeing and an impression of
public reception is acquired by wearing such clothing solutions which are
simultaneously aesthetical, appropriate, economical, manageable, and functional
(Kottke, 1982). Designing special clothing for specific requirements can deliver an
enormous socio-psychological enhancement amongst the individuals with special needs
(Ranu, Madhuchhanda, & Pratiti, 1995 ). This clothing outcome is important to
everyone, but it becomes significantly important to those who are with some special
need (Lamb, 1993; Campbell, Maxey, & Watson, 1995). Ethics dictate that the
exceptional requirements of this population have to be premeditated in order to provide
them some opportunities of better life (Reich & Shannon, 1980). Pragmatic efforts in
the arena of clothing designing are focused to provide optimum satisfaction to wearer
with special needs in daily life situations (Yep, 1977; Naheed, Muhammad, & Samia,

2012; Meinander & Varheenmaa, 2002). Improved physical appearance through
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enhanced clothing designs can help such segment of society to have self-assurance and

social confidence (Boettke & Zook, 1956; Katherine E. C., 2001).

1.4 Design Thinking

Design is recognized as a problem-solving activity (Jan, et al., 2003). Recently
investigations of design philosophy, design methods and design processing graduated
as scientific studies in social sciences (Donald, 1990; Kidd, 2006). Design is found in
everything around us, natural as well as man-made. Success of man-made design effort
is gauged by how strongly it affects the quality of life of the user (Nigel, 2011).
Innovative, effective, efficient, inspiring, ethical, and stimulating designing is much
needed now than ever before (Parsons, 2009; Nigel, 2011). Herbert Simon: “everyone
who devises courses of action, to change existing situations into preferred ones, is doing

design” (Herbert, 1988)

Design thinking is fundamental to design practice. Features of design thinking
are transitory. Contemporary design methods evolve with novel and emerging zones of
concern (Babbie, 1992; Jan, et al., 2003). Design thinking forms multidisciplinary
design practice, and at times this thinking is also molded by practice (Herbert, 1988).
In the domain of design there is exceptionally less empirical research available on
design thinking and abundance of research is found on design methods and design
processes (Donald, 1990). Surprisingly despite the importance of good designs, design
activities have always been considered as an activity needing no special abilities. It is
only very recent that possession of some exceptional talent is regarded as a basic
ingredient in pursuing successful designs (Nigel, 2011). The traditional craft-based
activities need no separate prior activity like drawing and modeling before the activity
of making, on the contrary the modern industrial production indulges in a complete

design process before the activity of making or production (Herbert, 1988; Nigel, 2011).
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It is worth knowing that these design activities are necessarily based on one of diverse

formal methods, each design method is chosen for its appropriateness in particular
purpose (Buchanan, 1992). As a result, growing number of academic and professional
bodies of knowledge are now emerging to bring into limelight nature of different design
methods and core features or aspect of particular design mannerism (Nigel, 2011;
Kronenburg, 2006). Usually, design is a problem-solving activity, but it definitely is
not a search for the optimum solution of any given problem alone, but it is an
exploratory process comprising of the interpretations proposed by the designer after
understanding the design brief to reach to something new rather than reaching to some
existing optimal point (Morley & Tinero, 2006). Instead of understanding designing as
a mysterious activity it has to be comprehended that it is one of highest forms of human
intelligence, expert designers utilize enhanced forms of certain tacit, deep-seated
cognitive skills which can be unraveled in terms of the context of the task (Donald,
1990). The tricky relationship between the problem (what is required) and its solution
(how to satisfy that) is endorsed by almost all designers across all domains of design.
One unanimous consensus across all types of design is placing greater emphasis on
clearly defining the design problem, any attempt that fails to fulfill this fundamental
step usually results in ambiguities not only during the other steps of design process but
same is evident in resulting solution (Nigel, 2011). All attempts made to set out models
of an ideal design-process and suggestions for the methodologies as well as structured-
approaches to efficiently lead the designers towards a good solution base their debate
anchored to true identification of design problem. The main objective was to reveal and
articulate the apparently ambiguous cognitive and creative abilities of designers, that

are common across many domains of designs (Beamish, 1999),



1.5 User Centered Designing

In contemporary complex socio-technical systems of human society, activities
of design evolved in a varied range of applications (Deepti, 2011). Among most recent
evolutions is user centered designing approach which emphasizes that the purpose of
any design is to serve the user, not to use a specific technology or not to create an
elegant piece (Buchanan, 1992). User-centered designing involves extensive attention
to the requirements, the needs, and the restrictions of real end handlers of merchandise
or service at each stage of design process (Donald, 1990; Kronenburg, 2006). User-
centered designing is considered as a planned problem-solving activity involving multi-
stage decision making. In these course of actions needs of users dominate the ultimate

design (Herbert, 1988; Parsons, 2009; Jan, et al., 2003).

The ease with which one can do things can dramatically affect our view of our
self, our society, and our world (Donald, 1990). Revolutionary design theorist Donald
Norman is considered as the father of user-centered design concept who laid larger
emphasis on design thinking for specialized problem-solving mannerism. As a result of
this transformation user interests and needs were preferred on the mere usability tests.
Favor of end-user control and humanized approach to the entire process of designing
was first extended by Norman, but it was latter incidentally endorsed by various
designers from broad area of industry and practice. The role of users elevated from
being guineapigs to co-developers of the design system. All these changes paved path
for opening of a holistic perspective to design process. Acceptance of user role resulted
in shift of techno-driven focus to humanized one throughout entire stages of design
(Nigel, 2011). This human-centered design approach appears to hold larger potential
for resolving wider societal issues of modern life. Current century adapted well to the
transformed approach to design methodology across different fields. This new wave

was now more than only a method rather it emerged as the new mindset for
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interpretation of wicked problems of design for twenty first century. It is strongly aimed

at introduction of element of humanity and empathy of all stakeholders in the whole

process of design (Parsons, 2009; Kronenburg, 2006).

User centered design approach often requires a great deal of involvement from
the users during the process. Carrying out this approach often includes collecting end
users' opinion right before the start of the project, as well as during the design process,
and designing with them. The objective of this is to allow the designers to have a good
understanding of the subjects who will use the product. Therefore, good interaction
between designers and users is the key under this approach (Donald, 1990; Campbell,

Maxey, & Watson, 1995; Buchanan, 1992).

User centered designing is widely recognized and there is an international
standard which serves as a benchmark and a guideline. International standard ISO
13047: Human-centered design process outlines the 5 stages of a typical user centered
design, which are identifying need for human centered design, specifying the context
of use, specifying requirements, creating design solutions, and evaluating designs
(Donald, 1990; Nigel, 2011). These steps define only general procedures but not exact
methods. In fact, these standards do not outline how each phrase should be carried out.
For instance, specifying the context of use can be done by surveys, observations,

interview, and many other methods
1.6 Designing for Special Population

Divergence from average physical anthropometry creates a larger challenge for
designers (Cookman & Zimmerman, 1961). Although such population constitute only
about 5 percent of total population, but when translated to real numbers this segment is
not negligible. The challenge of design is more pronounced when special problems of

the aged, infirm, and handicapped arise for solutions (Donald, 1990). Adaptive clothing
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options are primarily focused on the functional aspect of design and are aimed to

accommodate the altered needs of users (Candy, 2007). Such special purpose designing
emphasizes more the need of efficiency, simplicity, and affordability (Deepti, 2011).
We experience decrease of physical agility, reduction of reaction time and deterioration
of visual skills as we age. Such challenges cannot be met by simple solutions, these
require a higher level of designer cognition, and a focused strategy to bring about real
ease for the special user (Meinander & Varheenmaa, 2002; Donald, 1990). In such cases
only those design solutions earn appreciation where usability dominates over the
aesthetics and manufacturability (Buchanan, 1992) Functional aspect of success full
adaptive clothing solution must adhere to comfort, ergonomics, and protection of user
in a manner which cannot be fulfilled by the regular clothing options already available
(Kidd, 2006). Including excessive esthetic featurism and following false image from
stylist’s own personal instincts are two deadly temptations for the designers (Nigel,
2011). Adaptive clothing campaigns are usually denoted as high on budget and lacking
in desired styles. Another important factor can be negligence on part of users about
sufficient information about the availability of special purpose clothing (Lamb, 1993).
The urge to be identified to one’s own culture is seen similar even if one is suffering
from some physical challenge, thus the importance of adherence to cultural aspect
becomes very important while making clothing designs for population with special
needs. Some studies highlight that users of adaptive clothing usually prefer solutions
which are comfortable, stylish, and economically appropriate (Newton, 1984-1985). It
was brought into limelight by Watkins (1988) that many adaptive clothing lines which
were proposed without consideration of emotional, physical, and cultural needs of real
end user met very low response from target consumers. Enhanced usability and
effectiveness of adaptive clothing designs can be attained by keeping consumer needs

a preference while design process (Candy, 2007).
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1.7 Special Needs of Hemiplegia
Hemiplegia is paralysis of one lateral side of the human body or loss of motor
functions ranging from severe to complete on one side of individual. When someone
experiences a hemiplegia stroke, along with many physical restrictions the act of getting
dressed becomes an agonizing suffering for patient; it affects sufferer physically as well
as emotionally. Hemiplegia affects people in many ways and in different degrees. Such
state of impairment is usually caused due to certain neuro disorders which affect the
opposite cerebral hemisphere than the apparent side of weakness. Occasionally the
manifestation of hemiplegia symptoms may be caused by some other conditions like
peripheral nervous system illnesses or cervical spinal cord illnesses or brain stem
lesions. The hemiplegia grades are used indicating severity of hemiplegia attack

according to the loss of control of movement in the muscles (Moses, 2008).

e (/5 level: Patient shows no contraction

e 1/5 level: patient shows muscle flicker, but body produces no movement

e 2/5level: Some body movement is possible, but patient can make no movement
against gravity (for this the joints are tested horizontally)

e 3/5level: Body movement is possible even counter to gravity, but no movement

is possible against the physical confrontation imposed by the assessor

Changes and physical limitations that occur after onset of hemiplegia are very
pronounced and people with such special needs experience great difficulty finding
garments that are comfortable, which fit correctly, are economical and can be used and
stored easily (Meinander & Varheenmaa, 2002). Complete dependence on others for
clothing purpose is emotionally discouraging for such patients. It is equally important
for such individuals to be able to find everyday clothing which allows them to dress

easily and quickly. Adaptive Clothing Designing concept can suggest clothing solutions
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that can have the distinct features premeditated and constructed in a special manner to

facilitate the patient as well as doctors, nurses and care giving family member.
Successful incorporation of desired functional features in an adaptive design pave way

to enhanced self-esteem, self-respect, and dignity

Ever expanding services of textiles encompass countless applications in
everyday consumer textiles. The distinctiveness of challenges in the field of textile
utilization focuses the importance to comprehend and utilize the strict principles of
textile science and technology along with the same of design and manufacturing to
propose solutions which are technological revolutions as well as most suitable
designing and manufacturing solutions. The increasing prominence on the
measurability of textile performance characteristics in any specific arena of textile
application encompasses the broadened horizon of textile professional’s intellect that
must include an elaborated acquaintance of fibers and technology but also a thorough
understanding of textile product development process (Bartels, 2011; O'Mahony, 2006;
Horrocks & Anand, 2000). Within this conceptual logic rests, the deliberation of
integrating user centered design practices while designing adaptive clothing focusing

on special needs arising from physical disability of user.

1.8 Theoretical Framework

User centered design approach or Function-Behavior-Structure ontology
conceptualizes design objects in three ontological categories: function (F), behavior

(B), and structure (S).
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Figurel.2: The Function Behavior Structure Framework

1. Formulation: formulates by transforming requirements into a function

(R — F— Be)
2. The stage of Synthesis: (Be — S).
3. The stage of Analysis: (S — Bs).
4. The stage of Evaluation: (Be <> Bs).
5. The stage of Documentation: (S— D).
6. The stage of Reformulation 1,2,3

The Function-Behavior-Structure ontology has been utilized in the design science

as a base for exhibiting the procedure of designing as a set of discrete actions (Parsons,

2009; Herbert, 1988; Donald, 1990; Buchanan, 1992). It was the working model for

this exploration outlining five basic factors contributing at the formulation stage
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Chapter 2

Literature Review

Current section provides a framework of prior research in areas relevant to specialized
adaptive clothing design development process. A chronological review of related
literature is collected here to bring into limelight various research approaches which
have been historically used in the field of designing clothing to incorporate special

needs.

2.1 Evolution of Design Concept

Design thinking is inherent within human cognition, it is a key part what makes
us human (Nigel, 2011). It is a historical truth that everybody can and does designing
(Donald, 1990). Long history of design thinking can be traced back in the evidence of
artifacts of previous civilization s as well as in practices of contemporary design and
time-honored crafts (Beamish, 1999). Last two decades of previous century showed a
greater rigor in the discovery of new methods for the improvement of designs and
services for ultimate progress of business (Buchanan, 1992). Evolution of different
design methods did not follow a clear linear progression of methodologies, but analysis
of evolutionary changes can be traced through history (Herbert, 1988). Since the time
of Plato’s republic exercise of participatory design methodology can be traced. Deep
rooted democratic approach of Greek society was an ideal platform for the nurture of
participatory methodologies in designing. The explosion of technological advancement
by the mid of last century led to the popularity of engineered system designs, giving
priority to the introduction of latest technologies in designs across all domains. By
nineteen eighty the developing design philosophy unfolded itself as interaction design,
it borrowed many techniques from science. Despite resulting increased production due

to engineered designing and incremental designing the negligence towards user
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experience and stakeholder input was strongly realized (Parsons, 2009). Usability was

the ultimate criteria of success and emotional reaction of consumer to gadgetry was
largely ignored. In cases of conflicts between designers on one side and user and
stakeholder’s observations on the other hand preference was given to the designers
engineered approach that based itself on success of usability. As a response to this total
rejection of end user’s experience an alternate design methodology emerged which was
focused to transform the passive opinion of ultimate users into a collaborative co-design
strategy. Design thinking was recognized as an emerging successful strategy across

different faculties and industries by the end of twentieth century (Nigel, 2011).

Turn of new millennium witnessed emergence of higher-level design practices
which complicated the traditional design areas commonly known as industrial/product
design, graphic design, architecture, and fashion design. Designers across these sub-
disciplines were unmistakably clear about the set of skills they were required to know
in to proceed to a meaningful outcome design (Buchanan, 1992). Presence of clear
technical rules and specifications needed to be adhered to were adequate to complete
each traditional design practice. Higher level designing has become a wicked problem
as it involves a larger number of diversified stakeholders who must work as co-creators

to face challenges of complex design practice (Beamish, 1999; Nigel, 2011).

In today’s world every one of us find him or herself surrounded by a large
number of man-made items, most intended to make lives easy and pleasant (Donald,
1990). There is increasing probability among high level design solutions that claims of
time saving, fast production and superior results turn to redundant consequence of
increasing stress to life. Contemporary designers have to be more sensitive towards
finding solutions to problems of life and consideration of the needs of people
(Buchanan, 1992). Globalization has resulted in similar utilization of modern

technology to all nations and industries (Nigel, 2011). The new trend of prioritizing
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usability and understandability over aesthetics forms the first conceptualization of

product got much appreciation among present designers of different domains. Inclusion
of the principles of usability and understandability with consciousness of societal
concerns and ethical norms has become an assurance of competitive edge for companies
(Beamish, 1999). Instead of following personal instincts, successful designers need to
study their direct clients to take into account their real needs and interests so that
consumer can have best return of their investments. Mechanical ineptitude is
increasingly mirrored among users of everyday products, globally. “Designing well is
not easy” (Nigel, 2011). A close examination of structure of actions of a design activity
reveals that it starts with identification of what is required, this defines the ultimate goal
of the design venture that is to be achieved. Proposing, executing and evaluation are
other three important milestones which successfully take place only if first step is
acknowledged well (Donald, 1990). Designs are ruled by one of three philosophies:
aesthetics, usability, easy and inexpensive manufacturing. Each consideration
contributes towards addressing whole process of designing, but inadequate dominance

of one contributes to the resulting dissatisfaction (Buchanan, 1992).
2.2 Account of Adaptive Clothing

The problem of finding suitable clothing for individuals with physical
disabilities has been a topic of concern for clothing, medical, and rehabilitation
researchers for over half a century (Behrens, 1993; Newton, 1985; Ali, 2009).
Beginning in the 1940s, clothing and medical professionals started to examine the
relationship between clothing and physical disability (Yep, 1997). The bulk of this
research resulted in publication of various self-help guides for the handicapped and
their caregivers, designed primarily to ease daily processes of dressing (Watkins, 2008;
Valley & Court, 2003; Powers, 2008). Subsequent research in the latter part of the

20thCentury explored the psychological issues of adaptive clothing, primarily by
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assessing the importance of clothing as an appearance management tool (Kottke, 2002;

Quinn & Chase, 2000; Moses, 2008; Reich & Otten, 2001). Some previous research
was done from caregiver’s point of view and resulting relief was also focused for the
caregiver and not for the real user (Ali, 2009; Boettke & Zook, 2006; Garg & Owen,
2012). In the late nineteenth century psychologists, sociologists and anthropologists
engaged in study of the social significance of clothing (Cookman & Zimmerman,
1999). It is now well established that clothing is an important facet of the human
constructed environment, therefore has bearing on quality of life (Abraham & Staples,

2010; Meinander & Varheenmaa, 2012; Newman & Springer, 2010).

Such clothing design approach is presently more focused on technology
centered designing (Lamb & Khallal, 2012), that involves invention of new
technologies and their implementation into all aspect of life without recognition of real
needs of end users. On the other hand, the user-centered designing approach not only
requires designers to initially analyze real demands of end users and fore see how users
are likely to use a product, but also to test the validity of their assumptions with regard
to user behavior in real world tests (Yassi & Hanncock, 2009). User centered designing
approach of all kinds is paying more attention on repurposing of existing technologies
instead of just invention of new ones without real life applications. Thus, it is of much
importance to understand the academic conceptualization of value oriented, adaptive

clothing designing as a user centered design activity.

Investigation to reveal relationship of self-reliance and clothing among
handicapped children was carried out by Jon in 1977. Her research focused on the urge
of independence among handicapped children as it is in normal children. To have a
good emotional, physical, and mental growth convenience in performing everyday
tasks is very important. Handicapped child can have enhanced belongingness and

acceptance if physical and psychological aspects of their clothing are thoughtfully
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planned. Special features incorporated in dress which is easy to use and fit well lead to

progress in learning of handicapped children. Jon (1977) found that there is no
significant difference in the interest in clothing and desire to dress well among

handicapped and non-handicapped children (Jon, 1977).

The challenge to bring children born with developmental disabilities like
cerebral palsy to the mainstream of society was studied by Ranu, Madhuchhanda, &
Pratiti, (1995) in India. They strongly recommended facilitation in everyday tasks to be
an important factor in learning of children born with cerebral palsy than their
intellectual growth. Consequently, for acquiring optimum improvement in such
children as an integrated and interdisciplinary approach is needed. Parents and
professionals were asked to team up to devise everyday management tasks to achieve
desired results. Proper clothing was considered a salient feature which could contribute

to bringing out best abilities of such children (Ranu, Madhuchhanda, & Pratiti, 1995).

Absence of adaptive clothing was consistently being felt and some informal
activities were seen before Katherine (2001) presented her doctoral research addressing
the lack of appropriate products for working women with physical disabilities. She
emphasized that from viewpoint of physically disable consumer they want similar
facilities of provision of goods that suit them as things are easily available for normal
group of consumers. Katherine (2001) utilized the idea of universal design to product
design to evolve such designs which are equally beneficial to all type of consumers
regardless of disability. She successfully planned a research to reach out to all who are
involved in the use and production of clothing. Her two-stage qualitative research
comprised of multiple data collection and simultaneously analyses of gathered
information. Nine study participants with various upper body physical limitations were
part of the study to probe deeply the preferences and functional requirements of such

consumers. She concluded that concept of universal design can be successfully utilized
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by clothing manufacturers as well as clothing distributors to evolve design which are

equally appreciated by all sort of clothing consumers (Katherine E. C., 2001).

The matter of appropriate clothing for disable people has been rigorously
researched in this millennium. Clothing and textile requirements of elderly and disable
were studied by Meinander and Varheenmaa (2002). They brought into limelight the
probability of significant improvement in the lives of disable and elderly with
availability of charming dresses with special functional features. Their research
highlighted the special functional requirements expected from everyday clothing and
textiles when one is challenged with some physical disability or due to old age. For
them, the thermal and mechanical properties and durability of textile materials used in
the specialized garments was very important. They concluded that not only the shape
of garment but the material itself has to special to fully satisfy the needs of elderly and

disable people (Meinander & Varheenmaa, 2002).

Efforts towards inclusion of disable people within the mainstream population
were carried on in different regions of the world. A significant work was conducted by
Californian health and Human Services agency (2003) regarding special type of care
needed for children and adults with developmental disabilities. These Health notes
published in 2003 pointed out the great diversity found among the group of people
having developmental disabilities regardless of gender, age, and lifestyles. A case study
research of five participants was conducted to understand the real challenges of this
population and these health notes also pointed out the problems faced by health care
practitioners and caregivers, while taking care of such people. All this information
clearly stated the core issue of disabled people and proposals were made to create ease
for the persons, their caregivers, and their health practitioners. Among the various
challenges addressed in these health notes specific importance is given to the provision

of specialized clothing to solve many issues (Standifer, Caleb, & Hope, 2003)
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Adaptive clothing needs are also researched from the perspective of health care

workers looking after resident patients. Occupational Health & Safety Agency for
Healthcare (2003) worked to evolve adaptive clothing designs to minimize
repositioning and handling of resident patients while dressing. These efforts were
directed to minimize risk of low back injury among health workers. The research for
finding the effect of adapted clothing of resident patients was conducted among two
hospitals with the main focus towards reduction and prevention of musculoskeletal
injuries among staff of the hospitals. Conclusions were based on real time. During this
project, personal clothing of patients was modified to include new features which
enabled quick dressing of them with lesser joint movement. Consequently, these new
features in the clothing brought significant ease for patients and hospital staff (OHSAH,

2003).

Parallel to these academic researches some informal products were offered as
medically assistive supplies. By 2004 a resource guide was published in Canada that
not only defended strongly the efforts needed to develop such features in patient dresses
which can provide ease both for patients and for care givers. This resource guide
explores in detail the nature of needs of such patients and has outlined the specific
functions required in the dress of physically challenged people not only to facilitate
them but to provide a psychological boost among users (Newman, Springer, & Dee,

2004)

Similar efforts were extended in Turkey in 2004, exploring clothing needs of
old age population. This Turkish study was focused to know the true needs of elderly
people and convert these into a clothing design which is based on ergonomics. 120
study participants from Ankara responded to the questionnaire specifically defined to

gather information about real needs. Study highlighted the natural changes which occur
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in body due to aging. Study significantly contributed to ready to wear sector for

production of adaptive clothing (GI&FDED, 2004).

Continuation of similar investigations was found in the study of Kidd (2006)
which focused on the development of formal occasion fashionable clothing for special
needs of young ladies. The participants of this study involved physical disability due to
spina bifida or osteogenesis imperfect. The resulting techniques of the research can be

applied to other populations with some physical disability (Kidd, 2006).

A similar research is conducted by Candy (2007) to explore relationship
between wellbeing of women with arthritis and their wardrobe. Clothing can be
acknowledged as a sensual mediator. It helps to mediate among personal and social life.
This mediation may provide the probability to deliver understandings into wearers’
feelings; the manner how they show distinctiveness, understand social patterns, and
formulate for social collaboration. Qualitative research highlights the influence of good
fitting clothing to the overall wellbeing of the patient. This project extends the
theoretical boundaries of design theory and unfolds its immense potential to be used to

fulfill special needs of people for dressing (Candy, 2007).

Furthering the understanding of this social issue, Katherine and Kavin (2010)
tried to dig out the relationship among specific physical limitation with specialized
clothing solution. They researched on 117 working women with diversified physical
challenges. This quantitative data was analyzed by principal components factor analysis
and multiple regression. Results brought three important factors into limelight. These
factors were clothing, material, and act of dressing. This study focused on providing
the real needs of this segment of users to apparel industry. They strongly recommended

inclusive design model for adaptive clothing production (Katherine & Kevin, 2010).
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Along with focused research in the field of development of adaptive clothing,

stunning evolution in general textiles brought importance of the functional aspects of
clothing design in focus. Deepti (2011) researched ever increasing boundaries of
conventional clothing reaching towards medicine, physics, biotechnology, computing,
and nanotechnology. She strongly emphasized need to completely translate the diverse
and compound nature of user needs in clothing solutions for every type of user. She has
successfully categorized functional clothing in six classes according to available uses
but emergence of more fields is kept as probability with the contemporary advancement

in the field of textiles (Deepti, 2011).

In the field of adaptive clothing research, the diversified nature of physical
limitations requires specialized attention to every type of disorder individually. Naheed,
Muhammad and Samia (2012) discovered the detailed needs of arthritis patients.
Research process involved need assessment from small sample of real user as study
participants, appropriate modifications were made in the regular clothing in light of
input of participants. A dress trial was also conducted to the same study participants to
evaluate the efficiency of adapted features of proposed clothing articles. Study
successfully incorporated adaptations in three different dress solutions (Naheed,

Muhammad, & Samia, 2012).

Similarly, adaptive clothing issues were explored for Dementia patients by
dementia behavior management advisory service (2012) as use of clothing becomes a
complex phenomenon for such patients. Clothing can play a vital role in behavioral and
psychological aspects of dementia patients. Nature of clothing design can trigger
aggressive, agitation, vocalization, and resistive behavior. Properly designed adaptive
clothing solutions can significantly contribute to the preservation of the self-respect

among dementia sufferers (DBMAS, 2012).
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Focused research in the field of adaptive clothing proved to be more convincing

to bring out the best solution according to the nature of each disability. Smith (2013)
was inspired by the increasing number of hemodialysis patients in America. Researcher
strived to find true clothing needs of these patients with specific requirements of some
perceived functions in dress along with feeling of privacy, esthetics, and adherence to
social norms. Sample consisted of 83 study participants contributing their input for this
quantitative study. Study concluded in clear guidelines for production of specialized

clothing satisfying these patients with asymmetric designs (Kristie, 2013).

Sister Callista Roy attempted to develop an Adaptation Model in 1976, a
prominent nursing theory. According to Roy's model individual is seen as a set of
interrelated systems. These interrelated systems are social, biological, and
psychological. There exists no absolute balance among these systems but individual
struggles to preserve a balance among these systems and their external world. Four
dominant concepts construct this model comprising of environment, person, nursing,
and health. She simultaneously emphasized four manners of adaptation including
physiological, role function, self-concept, and interdependence. Roy's goal aims to
enhance the person's quality of life, person’s health, and a person’s chance of dying

with dignity and honor (Ali, 2004 ; Garg & Owen, 1992).

Such clothing design approach is presently more focused on technology
centered designing (DBMAS, 2012), that involves invention of new technologies and
their implementation into all aspect of life without detection of real needs of end users
(Kernaleguen, 1978). On the other hand, the human-centered designing approach not
only requires designers to initially analyze real demands of end users and fore see how
users are expected to use a product (Jan, et al., 2003), but also to test the rationality of
their expectations with respect to user behavior in real world tests (Na, 2007). user

centered designing approach of all kinds is paying more attention on repurposing of



24
existing technologies instead of just invention of new ones without real life applications

(Morley & Tinero, 2006). Thus, it is of much importance to understand the academic
conceptualization of value oriented, adaptive clothing designing as a user centered

design activity.

The following are some general inferences drawn from the present studies:

1. The major assumption behind designing clothing for special needs is that the
suggested design of clothing must resolve the complications faced by the

disabled person while dressing.

2. The underlying concern of creating special designs of clothing to meet

specific needs is the bodily impairment and restriction, not the medical reason.

3. conclusively many clothing items can be evolved to contain numerous
unusual structures that make such clothing items useful for diverse types of

physical disabilities.

4. Successful adaptive clothing can provide greatest service to the disabled

person only if it is improved for specific individual needs.

5. There is availability of many ideas and general design features but structural
rules for bringing change in basic patterns or instructions for addition of specific

detail or modification are lacking.

2.3 Statement of the Problem

A pragmatic exploration of adaptive clothing designing for special needs of

physically challenged hemiplegia patients.
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2.4 Rationale of the Study
There are a number of hemiplegia patients in Pakistan who have explicit
clothing requirements due to specific physical limitations of this population; henceforth
designing of adaptive clothing for them was felt strongly. According to an authentic
estimation around 5500 patients with hemiplegia were reported in one year in only four
major government hospitals situated in Lahore (appendix 3). A statistical projection of
this figure may provide estimated number of people with this suffering who are in need
of adaptive clothing solutions. A conservative estimation approximates this population
to be between 20000 to 25000 in Pakistan. These special needs are not met by available
conventional clothing. This study intended at facilitating patients suffering from
hemiplegia by creating structural adaptations in clothing by remodeling the standard
dress patterns of local style of dressing. Benefit of successful adaptive clothing for its
users are multifaceted, ranging from physical comfort, durability, economy, safety,
concealment of disability, psychological comfort, and conformity to surrounding
cultural context. Adaptive clothing needs to bring harmony among the required
functionality according to special needs and aesthetics, this leads to enhanced positive

dimensions of body and provide distraction from the negative characteristics

The conceptual framework adopted for this study followed user centered design
practices to impeccably meet the special clothing needs. This study was an effort to
suggest adaptive clothing design solutions for this fraction of our community,
addressing their special needs, oriented to the local style of dressing. This research
helped in creation of a knowledge pool regarding the application of user centered
designing methodology for proposing adaptive clothing solutions for the selected niche
of users to deliver maximum satisfaction. In practical terms, the present action research
provided real clothing solutions which directly met the special needs of this population

in most efficient manner. It may also help future clothing designers in understanding
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the significance of user centered designing methods for finding solution of any type of

special need adaptive clothing designing. With the availability of efficient adaptive
clothing designs such patients experience easier way of getting dressed enabling them
to sustain their self-respect and to acquire a better life. The outcome of the study is
equally beneficial for people having special concerns, including all with limited agility,
either due to complications of their weight bearing or restriction of handiness or
extreme weakness due to severe arthritis, Alzheimer’s disease, stroke, frozen shoulder,

or any similar physical disabilities.

This study was also helpful in promoting a philosophical shift of attitude among
all who are around such patients and are directly or indirectly involved with the clothing
used by such patients. The list of concerned individuals largely included the patients
suffering from physical challenge, family members who act as care providers, doctors
and nurses treating such patients. Other principal contributors are contemporary fashion
and textile designers who can be an important potential catalyst of change for providing

adaptive clothing solutions to individuals with special needs.

Current effort is a baseline for the future fashion design students exploring
functional aspect of clothing designs. It opened venues for marketing of a new product
line for manufacturers. The research output is also a valuable addition to the academia
of medical professionals. Considering the findings of this research, researcher is
determined to suggest fashion design institutes to implement policies, develop new
curricula, and strategies which can enhance the scope and utility of adaptive fashion
design practice. Future research can be planned for solving the everyday clothing issues
addressing other variations of special needs. Apart from the primary contributions at
the made-up stage of textile value chain, the outcome of this practice-led study was also

beneficial as future research ventures to other segments of the textile value chain.
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2.5 Local Circumstances of Adaptive Clothing
Availability of such adaptive clothing design possibilities were found scarce
according to context of local dressing style. By formulating adaptive clothing design
solution for special needs of this population, researcher has strived for structural
modifications in standard patterns of everyday clothing products by using user centered
designing approach to provide suitable consumer garments fulfilling unique needs due
to hemiplegia in context of local style. Such adaptive clothing solutions could be
equally useful for all other physical disability cases presenting similar physical

limitations.

2.6 Scope of Study

This study is a contribution of academic and professional expertise of researcher
herself in bringing forth innovative ideas and solutions to address the special needs of
hemiplegic adaptive clothing users. Author’s prior research explorations of Masters and
M Phil level provided a solid intellectual base to devise novel adaptive clothing designs
incorporating the valid needs of actual users. This research has explicitly seen this
challenge with the viewpoint of a fashion designer and employed an exploratory
qualitative research paradigm with mix methods of data collection strategy to explore
and to seek most pertinent solution in the structural design of the clothing from most
efficient and cost-effective materials available in local market. Fundamental aim was
to bring agility while dressing for physically challenged hemiplegia people according
to local context specially focusing functional comfort, aesthetics, social
appropriateness, ease of maintenance and feasibility of proposed adaptive clothing

solutions.

This research was an effort to unravel comprehension of the complex activity

of design and developing an insight of the nature and methodology in which creative
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thinking skills were put together in the user-centered mannerism of thriving

contemporary design. Researcher herself had strong background of textile and fashion
design skills, during this research she had primarily worked as fashion design researcher
with an enhanced interest in specialized functional aspect of fashion designing that is
needed to persuade societal concern chosen for this research. Although the onset of
hemiplegia spans across all age groups among both gender but largest group is among
the adults between ages of 40-65 years, so this study targeted adult patients as
participants. From personal interaction with such patients, it was found that most
patients try to remain active in their socialization among family Based on researcher’s
observation of many years it was found that patients try to devise modification on self-
help basis to bring ease and convenience as no such solutions are available in local
market. The field work also revealed that most of them were unaware of the possibility
of availability of adaptive clothing solutions. All reported substantiation came for
observation, intervention, analysis, and reflection during the whole course of research.
At the core of research were the case studies, each studied in depth as a complete
reflection, latter cross case analysis helped to bring out supplementary generalized
outcome. The case studies provided a focused resource for the investigation of a

specialized user-centered design thinking.
2.7 Research Objectives

Despite the significance of adaptive clothing designing, there is exceptional
scarcity of empirical research on it (Na, 2007). Additionally, literature review shows
that the user centered designing approach has not been adequately incorporated in
adaptive clothing designing framework. The objective of this research is to contribute
to and extend the field of adaptive clothing designing by pragmatically examining the
user centered design approach with particular kind of end users who suffer from

physical challenge due to hemiplegia and require clothing other than the usual. The
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dissertation focus initiated from the researcher’s enquiring the absence of obtainability

of appropriate clothing for such patients in local context. This ignored area was also

brought to limelight as researcher felt it as her social responsibility.

It becomes very perplexing when amidst normal life routine someone
unexpectedly faces the onset of such physical challenge that leads to explicitly specific
requirements for everyday clothing which cannot be met by conventional clothing
designs. Researcher’s own field work and her reported base line research findings at
the MPhil level brought into limelight the difficulty faced by such individuals due to
non-availability of suitable clothing solution. According to her previous findings such
potential users aspired to obtain clothing solutions which are both functional and

visually likable to provide maximum user satisfaction.

More specifically, initial part of research was quantitative need assessment of
adaptive clothing of hemiplegia patients. Study investigated do such physically
challenged patients require adaptation in clothing for facilitation, if yes then what are

different requirements for an adaptive clothing design.

1. To assess the specific needs regarding comfort in material and garment of
everyday clothing as expressed by hemiplegia patients, their family care givers,

specialized nursing care providers and specialist medical doctors.

2. To assess the specific needs regarding economic feasibility of everyday clothing
as expressed by hemiplegia patients, their family care givers, specialized

nursing care providers and specialist doctors.

3. To assess the specific needs regarding manageability with respect to care and
storage of everyday clothing as expressed by hemiplegia patients, their family

care givers, specialized nursing care providers and specialist medical doctors.
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4. To assess the specific needs regarding conformance to social norms of everyday

clothing as expressed by hemiplegia patients, their family care givers,

specialized nursing care providers and specialist medical doctors.

5. To assess specific needs regarding aesthetics of design of everyday clothing as
expressed by hemiplegia patients, their family care givers, specialized nursing

care providers and specialist medical doctors.

Latter part of study was an in-depth exploration of phenomenon of concern. A
thorough understanding of the disease prognosis was sought from input of concerned
medical specialists. The goal of this phase was to advance comprehension of this
concept from the exclusive viewpoint of patients who were the real end users of
adaptive design solutions. Expert opinion of a textile expert and a garment technology
expert were also sought to extend theoretical and practical knowledge of adaptive
clothing design while construction of specialized designs. The progression of this phase
of exploratory research activities was conceptually planned as user centered designing
activity, in this manner a holistic opinion pool was created around this wicked problem
to comprehend special needs of these end users in most effective manner. The study

concluded with evaluation of the intervention of dress trial to determine effectiveness.

6. To know about specific physical limitations due to which hemiplegia patients

require special adaptations in their clothing.

7. To explore in-depth the special requirements expressed by hemiplegia patient for
everyday clothing to acquire enhanced agility, with special focus on viewpoint
about comfort in material and garment, management of care and storage,

conformance to social norms, aesthetics, and cost effectiveness.
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8. To incorporate specified requirements as expressed by hemiplegia patient in the

structural layout of proposed everyday adaptive clothing design solution to acquire

enhanced agility.

9. To assess the effectiveness of proposed structural modifications in every day
adaptive clothing design solutions, incorporating special requirements expressed by

hemiplegia patients to acquire enhanced agility.

2.8 Research Questions

The complex nature of this research investigation required a qualitative
exploration with mix method data collection approach for multistage progression of
research activities (Gay, Mills, & Airasian, 2006). Occasional published research on
adaptive clothing was found during an extensive literature review. Thus, the goal of this
study was to fill the void by exploring special clothing needs related to hemiplegic

patients and proposing effective adaptive design solutions.

A survey was suggested at the first phase of study to quantitatively assess the special
needs of this population. Researcher anticipated findings that participants would desire:
1) clothing that is comfortable and provides ease with decreased muscle movement
while wearing; 2) clothing that is cost effective 3) clothing that is easy to manage, to
store and to care for; 4) clothing that conforms to social norms; and 5). clothing that
reflects aesthetical elements of design Research questions for this section of exploration

include following:

1. What are the specific needs regarding comfort in material and garment of
everyday clothing as expressed by hemiplegia patients, their family care givers,

specialized nursing care providers and specialist medical doctors?
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2. What are the specific needs regarding economic feasibility of everyday clothing

as expressed by hemiplegia patients, their family care givers, specialized

nursing care providers and specialist doctors?

3. What are the specific needs regarding manageability with respect to care and
storage of everyday clothing as expressed by hemiplegia patients, their family

care givers, specialized nursing care providers and specialist medical doctors?

4. What are the specific needs regarding conformance to social norms of everyday
clothing as expressed by hemiplegia patients, their family care givers,

specialized nursing care providers and specialist medical doctors?

5. What are the specific needs regarding aesthetics of design of everyday clothing
as expressed by hemiplegia patients, their family care givers, specialized

nursing care providers and specialist medical doctors?

The latter part of research comprised of an in-depth case study investigation by
studying closely the physical challenges faced by hemiplegic patients in their daily life
context to propose suitable adaptive design solutions for hemiplegic patients, rooted in
user centered mannerism of solving this design issue. Some guiding research questions

for this part of study are as following:

6. Why hemiplegia patients require special adaptations in their clothing?

7. What are the special requirements expressed by hemiplegia patient for everyday
clothing to enhance agility, with special focus on viewpoint about comfort in material
and garment, management of care and storage, conformance to social norms, aesthetics,

and cost effectiveness?
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8. How to incorporate specified requirements as expressed by hemiplegia patient in the

structural layout of proposed everyday adaptive clothing design solution to enhance

agility?

9. What is the effectiveness of proposed structural modifications in every day
adaptive clothing design solutions, incorporating special requirements expressed by

hemiplegia patients to enhance agility?
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2.9 Definitions of Key Terms

2.9.1 Design

Design is the discipline of generating solutions to problems and opportunities

through the act of making something new (Beamish, 1999).
2.9.2 User Centered Design

User centered design is the discipline of generating solutions to problems and
opportunities through the act of making something new, where the activity is driven by
the need’s desires and context of the people for whom we design (Jan, et al., 2003)

2.9.3 Adaptive Clothing

Adaptive clothing is clothing designed for people with physical disabilities, all
who may experience difficulty dressing themselves due to an inability to manipulate
closures, or due to a lack of a full range of motion required for self-dressing. Adaptive
clothing typically offers such designs so that an individual can be dressed more easily
(Katherine E. C., 2001).

2.9.4 Hemiplegia

Paralysis of one side of the body or severe or complete loss of motor function
on one side of the body is called hemiplegia. This condition is usually caused by Brain
Diseases that are localized to the cerebral hemisphere opposite to the side of weakness.
Less frequently, brain stem lesions; cervical spinal cord diseases; peripheral nervous
system diseases; and other conditions may manifest as hemiplegia. The grades
indicating severity of hemiplegia attack according to the control of movement in the
muscles which are focus of this study are as following (Moses, 2008).

e (0/5: no contraction

e 1/5: muscle flicker, but no movement
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e 2/5: movement possible, but not against gravity (test the joint in its horizontal

plane)

3/5: movement possible against gravity, but not against resistance by the examiner
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Chapter 3

Research Methodology

The chapter articulates methodological overview of research process and
involves all details how researcher intended to seek required knowledge. The argument
is built around different aspects of study including study site selection, sample selection
for different phases of study, creation of meaningful study data collection tools, specific
steps taken while developing and editing questionnaires for assurance of reliability and
validity of instruments, measures taken while pilot testing of different research tools
for collection of reliable responses, selection and training of research team, field
supervision and specific strategic approach for making decisions of data collection and
of data analysis. Approval letters of proposed research plan were obtained from advance
board and School of Textile and Design, University of Management & Technology

(appendix 1, 2).

3.1 Study Design

This study was conducted as exploratory case study research. The study was
designed to propose adaptive clothing solutions, according to local context of dressing
mannerism, for specific needs of physically challenged Hemiplegia patients based in
Punjab, Pakistan. For the exploration of any phenomenon which is not rigorously
investigated, previously, and is needed to be considered in a manner that minute details
can be uncovered, qualitative research methods are preferred. As explained by Babbie
(1992), there are three main reasons to employ exploratory research in complex
research cases like current study: (a) to enhance the understanding of researcher, (b) to
open new venues of phenomenon of study which were unexplored before, and (c) to
adopt new methods for the same research (Babbie, 1992). This tri-step validation of

exploratory research proposed by Babbie (1992) is working logic for current study due
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to following reasons : (a) the idea to evolve adaptive clothing in local context emerged

from researcher’s own interest and her past experiences in construction of specialized
clothing, (b) current study brought into limelight some in-depth dimensions, significant
for development of adaptive clothing concept of specific needs which may help future
research questions in this area hence broadening the available base of literature for it
(c) the proposed research methodology and integration of user centered designing

approach was uniqueness of this study.

Current action research was an interpretive/qualitative research; it was
conducted as exploratory case study research with mix methods of data collection along
with one dress trial intervention to develop a holistic understanding of the research
issue. The research comprised of five phases of progressive data collection and
interpretations to meet the given objectives of study. The phase one of this research was
a survey for quantitative need assessment with respect to five major guiding aspects
of adaptive clothing designs for hemiplegia patients and specialized caregivers to such
patients and specialist doctors. Phase two comprised of in-depth qualitative need
assessment with respect to altered requirements of various physical locations on the
body of hemiplegia patients due to onset of stroke, from selected case study
participants. Phase three comprised of in-depth qualitative need assessment with
respect to areas of regular clothing that required adaptation as result of new needs after
onset of stroke, according to five major guiding aspects for adaptive clothing designs
for hemiplegia patients from selected case study participants Analysis of data of phase
two and three of study led to phase four that comprised of user centered designing
and construction of adaptive garments. In the light of quantitative and qualitative
adaptive clothing needs of hemiplegic adult patients, three designs were discussed and
drawn with the help of basic body block patterns and a local material was selected as

per its performance requirement characteristics. A prototype was created to ensure
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design details encompassing detailing of construction, location of openings, number

and type of fastenings, and structural design of garments. Two sets of final design of
adaptive clothing were stitched with the help of their respective specification sheets.
For fifth phase of study a dress trial intervention was exercised to assess effectiveness

of proposed adaptive clothing design and results were compiled.

Table 1: The List of Research Activities for the Completion of This Research

List of Activities Across Research
Survey
Phase one: e Selection of teaching medical hospitals in Lahore
Quantitative Need e Formal permission from the selected hospitals to
Assessment conduct study
e Informed consent of all selected study participants
Research Question in the selected teaching hospitals
1,2,3,4,5 e Group administered questionnaire survey from 140
hemiplegia patients
e Group administered questionnaire survey from 140
caregivers/ nurses
e Structured interviews from specialist doctors 9
Case Study
Phase Two e Research participant’s structured in-depth
Qualitative Need interviews 6
Assessment e Research participant’s observation of physical
according to location limitations 6
of physical limitation e Research participant’s body measurements 6
Research Question 6
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Phase Three
Qualitative Need
Assessment
according to
restrictions in regular
clothing

Research Question 7

Research participant’s structured in-depth
interviews (6)

Research participant’s observation of regular
clothing limitations (6)

Research participant’s regular clothing dressing

time (6)

Phase Four:

User Centered
Designing and
construction of trial
adaptive clothing
solutions

Research Question 8

Research participant’s review of adaptive clothing
designed drawings from basic body block patterns
Construction of first prototype garment
Construction of second prototype as enhancement
Expert Opinion of prototype garment

o Textile Technologist (1)

o Garment Construction Expert (1)
Construction of one adaptive clothing design as
trial garment with specification sheets (2 sets per

participant)

Phase Five

Dress Trial
Intervention for
Evaluation of trial
garments

Research Question 9

Research participant’s review structured interview.

(6)

Research participant’s review observations of
adaptive garment utilization (6)

Research participant’s dressing time of trial

adaptive clothing (6)

3.2 Research Ethics

Ethics are conformance to the values of specific mannerism of any given

occupation or group, in research, such standards are particular codes of conduct.

(Babbie, 1992).
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3.2.1 Ethical Principles Observed in Current Research

Research proposal of current study was approved after rigorous deliberation by
renowned members of Board of Advanced Studies and Academic Research (BASAR)
of University of Management and Technology, Lahore, Pakistan. Following are few
significant research ethics which were acknowledged during approval of the study

(Babbie, 1992).

Voluntary Participation and Harmlessness. Participants in this research
project were made aware that their participation in the study was voluntary. The
approved consent form contained relevant statement that participants had the freedom
to withdraw from the study at any time without any unfavorable consequences, and they
were not to be harmed as a result of their participation or non-participation in this

research.

Informed Consent A formal consent form was essential part of the research
proposal presented for approval that clearly described the right of participants to
participate or not to participate and right to withdraw. It was emphasized that researcher
will ensure that every type of research participant of this study has to agree to this
consent form by signing it before their responses in the study can be recorded.
Researcher assured the members of BASAR that these signed informed consent forms
will be retained in a safe place for a period of time after the completion of the data

collection.

Anonymity and Confidentiality. It was ascertained that to protect participant’s
interests and future well-being, their identity will be protected during this study. This
was assured by using the dual principles of anonymity and confidentiality. Anonymity
implies that the researcher or readers of the final research report or paper cannot identify

a given response with a specific respondent. Under all circumstances, participants were



41
guaranteed confidentiality, so that researcher can identify a person’s responses, but

promised not to reveal that person’s identify in any report, paper, or public forum.

Disclosure. It was considered an obligation to provide basic information in the
participant consent form about this study so the potential participants could decide

whether or not they wish to participate in the study before data collection.

Analysis and Reporting. As ethical obligation to the scientific community,
researcher was committed to describe in detail how data was analyzed and reported in

this study. Any additional findings were also fully disclosed.

3.3 Methodological Overview of Survey:

Phase One of Research for Quantitative Need Assessment

To study social phenomena, quantitative data collection methods are adopted to
conduct an organized pragmatic investigation that involves collection of numerical data
which can be mathematically analyzed (Babbie, 1992). For quantitative need

assessment phase of this exploratory case study, a survey was planned.

3.3.1 Survey Research Design

The research design at first phase consisted of finding quantifiable answers to
first five research questions by the survey queries from adult hemiplegic patients,
during management phase with grade 0-3 magnitude of hemiplegia attack and their
caregiver, who range in age, gender, socioeconomic background, educational
background, and duration of disease. Semi structured interviews from the specialist
doctors also brought into limelight relevant information. This collection of data helped
to meet first five objectives of the research and assisted to analyze quantitative need

assessment of adaptive clothing solutions with respect to comfort, management,
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economy, socio-psychological and aesthetic parameters from patients, caregivers. Semi

structured interviews with specialist doctors also provided meaningful insight.

First of all, to define the research site, few teaching medical hospitals based in
Lahore were approached as per convenience of researcher and formal permission was
obtained from three to conduct this approved research in these institutes (appendix
4,5,6). Potential participants were selected in these three research sites. For inclusion
of a participant in this research the categorized physical challenges due to Hemiplegia
were guiding tool, assistance of nursing staff was also taken before approaching any
participant to offer to join the study. Hemiplegia is not discriminated by age, the largest
age group of hemiplegic patients was between the ages 40-65, thus the largest number
of participants was between the ages of 40-65. Likewise, hemiplegia does not
discriminate by gender. In a field survey, 56% of patients with hemiplegia were male
and 44% were female in one public sector hospital of Lahore. Hence, both males and
females were surveyed. No specific religion or cast was excluded from the research.
Safeguarding all these parameters the number of participants who agreed to participate
in the survey were representative of urban and rural, male, and female hemiplegia

suffering population of Pakistan.

3.3.2 Unit of Interest

The adult patients suffering from hemiplegia, who could be direct users of
adaptive clothing designs were the unit of interest for this part of current research. The
family care givers of such patients, specialist doctors and nursing staff who were

caregivers to such patients in hospital were also chosen for survey.
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3.3.3 Unit of Analysis

Adult patients on selected research sites, suffering from hemiplegia with grade
0 to 3 magnitude of hemiplegia attack, who were during the management phase, who
could be direct users of adaptive clothing designs, were the unit of analysis for this
survey research. Actual requirements for the five selected dimensions of adaptive
clothing were dictated by the feedback of study participants. Family caregivers of some
participants and nursing staff of selected hospitals who were caregivers to study
participants were also surveyed. Some doctors were interviewed to seek same

information.

3.3.4 Study Population

Study population comprised of adult, hemiplegia patients of grade 0-3, during
management phase along with their family caregivers and nursing staff providing
healthcare services to such patients in selected research sites and specialist doctors

contributing their services towards this specific area of healthcare.

3.3.5 Survey Sample Size

Data are rarely collected from each unit of a population. Such census is usually
not the way to find answer to research question and is only used in very specific studies
where it is cost effective and takes manageable time. To obtain a meaningful answer
for proposed research question, a selected sample from the study population is studied.
This way money and time are also saved. For surveys, representative subsets of
populations are a usual research tactic to gather data. Selection of proper sample
becomes significantly important as data collected from them reflects the attributes and
features of whole target population. Therefor for a proper selection of study sample

after clear identification of population is very necessary and it is followed by a well
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thought sampling frame that closely approximates characteristics of the target

population (Babbie, 1992).

Actual sampling involves statistical procedure of choosing a subsection of the
targeted population. Careful sample selection is needed for bringing out explanations
and statistical inferences of focused population. This allows researcher to infer pattern
of behavior within specific population. For survey research, it is common to sample
10% to 20% of the population. Efforts were made to minimize sampling error and
sampling bias, and to match population parameters to sample statistics. In a true
representative sample of a population, the projected sample statistics should be
matching and conforming to theoretical population parameters. Based on spread of
sampling distribution or sampling error it becomes possible to assess approximation of
confidence interval which allows for prediction of targeted population parameter. In a
carefully selected sample, give or take 2 standard errors, the sample statistics represents
a 95% confidence interval for population parameter. The central limit theorem also
states that for very large population 200 sample size is recommended with 100%
response rate. For this research, an appropriate sample size was selected as referred by
the board of advance studies and research (BASAR) of University of Management and
Technology to ascertain a 95% confidence interval. In light of all this background
information of appropriate sample size, a sum of 140 participants as patients and same

of caregivers was selected for this study.

3.3.6 Survey Sampling Technique

Three teaching medical hospitals were selected from provincial capital city
Lahore of most populated province Punjab of Pakistan, on basis of convenience
sampling frame. After selection of hospitals on convenience basis and obtaining formal

approval from concerned authorities, simple random sampling frame from probability
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sampling types was utilized for the selection of survey participants as patients and

caregivers, from each teaching hospital.

3.3.7 Questionnaire Survey

To acquire meaningful responses from research respondents in a standardized
manner most commonly used research instrument is called questionnaire, invented by
Sir Francis Galton, A questionnaire consists of a set of questions which are designed in
such a manner that makes it easy for respondents to read, comprehend, and answer in a
meaningful means (Babbie, 1992). Survey part of current study was a specialized form
of group-administered questionnaire. Such surveys consist of groups from selected
sample of study participants gathered at a venue at a time and while in that area each
participant provides responses to the given questionnaire. During such survey,
participants record their answers independently and do not interact with each other.
Such format is not only convenient, but this also promises a high response rate. While
answering the questionnaire if study participant does not comprehend any question,
they can ask researcher for explanation. In current study the research setting was ideal
to adopt this method, selected participants were not forced to gather in a room but their
presence in the hospital along with the presence of researcher was assured to get

expected high response rate.

3.3.8 Quantitative Data Collection

Permission to offer the survey to potential participants in the selected teaching
hospitals was obtained from hospital authorities (appendix 4,5,6).

Table 2: Data Collection Tools for Survey

For phase 1-5 Participant Consent Form

Phase 1/ Research Question 1-6 | Questionnaire for patients in English and Urdu




46

Phase 1/ Research Question 1-6 | Questionnaire for caregivers in English and Urdu

Phase 1/ Research Question 1-6 | Interview questions for doctors

Consent forms were completed by participants before initiating the
questionnaire (appendix 7). As per exploratory nature of this research, initial list of
questions was broadly based on some previous studies done for other populations,
found while conducting literature review. Questionnaire for current study primarily
focused on the need assessment of five dimensions of adaptive clothing designing
(appendix 8). Revisions and additions in the initial draft of questionnaire were made
under the comments of members of supervisory committee. The questionnaire was
finalized after multiple consultations. The pool of questions was deliberated well before
finalizing it. Comments of a medical specialist, an expert statistician and a textile expert
were also sought, and necessary amendments were incorporated. The final draft of
approved questionnaire was further processed for ecological validation and an approved

version of Urdu translation was prepared to be used for this research (appendix 9).

Following the same manner, questionnaire was prepared for caregivers (appendix 10)
and letter it was also ecologically validated (appendix 11). The list of guiding questions
was prepared for the interview survey from the specialist doctors following same

methodology (appendix 12)

The survey questionnaire comprised of questions that tested identified
objectives of this research. All five dimensions including comfort, management,
economy, socio-psychological and esthetics were rigorously asked by the pool of
questions under each dimension. Number of questions for all dimensions were kept
same and at the end an overall review consisting of all dimensions was also
incorporated. Questions were kept mutually exclusive with multiple choices answers,

Likert-type response scale and very few open-ended choices. Additional, pertinent
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research questions for demographic response parameters were included regarding the

participant age, gender, income, educational background, duration of disease and side
which is affected by hemiplegia. Same questionnaire was adapted for the care givers to
know their perspective. The survey was administered in written (paper/pen) format.
Upon verbal agreement from chosen individual at the research site to participate in the
study, written consent to participate in the study was obtained before beginning the
survey questionnaire. Participation in the survey study was voluntary and no penalties,
punishment, or undue stress was inflicted on any participant if he or she chose not to
participate in the survey. Research was once explained verbally by the researcher. All
personal information, such as demographics, were confidential and only viewed by the

researcher to compile cumulative research results.

3.3.9 Quantitative Data Analysis

After the participants completed the questionnaire it was saved for analysis. The
number of prospective participants available at research site was unpredictable. So, few
weeks were kept reserved for each research site to obtained desired number of
participants as patients and as caregivers. Each response was numerically coded and
was allotted a unique number for reference and data was analyzed anonymously. Data
obtained from the survey questionnaires was coded and entered into SPSS statistical
software for quantitative analysis. For statistical description and representation of
constructs of interests the descriptive analysis was utilized. The findings were
statistically and graphically presented as tables showing descriptive statistics of
frequencies and percentage as well as bar graphs to interpret the outcomes of this part
of study, recommendations were made. The findings guided the adaptive clothing need

of the hemiplegic patients of the chosen representative sample of population of study.
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3.4 Methodological Overview of Case Study:

Research Phase Two, Three, Four and Five for Qualitative Need
Assessment, User Centered Designing and Adaptive Clothing Trial Intervention:
The qualitative aspects were an attempt to explore the why and how of adaptive clothing
decision making by real users. For the intricate interpretations of experiences of human
participants in complex settings of socio-cultural setups, qualitative manner of studying
a research issue is preferred. Qualitative studies are significantly interpretive and try to
bring into limelight an in-depth comprehension of human behavior and the reasons
behind it in natural world setting. On the other hand, quantitative aspects of any

research help to frame the what, where, when of inquiry (Gay, Mills, & Airasian, 2006).

3.4.1 Case Study Research Design

Exploratory case study design of research was used for widening of the
viewpoint of this study. It helped to gain the most comprehensive understanding of the
research issue by regarding unit of research as a holistic entity, the attributes of which
were understood completely only when all were examined simultaneously. Case
research was conducted as an in- depth inquiry of research problem in one or more
actual life settings (case sites) over a long period of time. A combination of data
collection methods was combined like interviews, personal observations, and timed
dress trials. These salient features of case study method of research made it a suitable
investigation technique for latter part of this study. (Kidd, 2006). Generalizability of
case study was an issue that was enhanced by replicating and comparing the analysis in
a multiple case design (Kumar, 2005). Purposively drawn small sample size of study
participants helped to yield larger bulk of true in-depth data. In-depth multiple
interviews revealed correct approach of real end users of adaptive clothing. This manner

of qualitative interviews had also been found in related literature that helped to collect
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exhaustive data in various details of clothing issues. For reduction of researcher’s bias

and maintenance of research design reliability, expert valuators were involved during

whole process of research.

3.4.2 Unit of Interest

Development process of user centered adaptive clothing designs.

3.4.3 Unit of Analysis

Important participants as the unit of analysis for this part of this research on the
subject of adaptive clothing designing included the adult patients with physical
disabilities caused by onset of hemiplegia of grade 0-3 who were during management
phase of disease. Understanding unit of analysis became important because the type of
data that was collected and source from where it was collected had to be maintained to

shape a strong study.

3.4.4 Study Participants

Adult patients of hemiplegia were the study participants.

3.4.5 Sample Size

For this case study 3 sets of participants were selected under the supervision of

a qualified specialist doctor; each set comprised of a male and a female patient.

3.4.6 Case Study Sampling Frame

The sample population of the study consisted of adult hemiplegic patients. The
sample of participants was purposively drawn. For selection of study participants
various techniques were used. The preliminary selection of place from where

participants were selected was through using a convenience method (Babbie, 1992).
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From three selected research sites for quantitative data collection, hospital authorities

were contacted to recommend the required cases. Inclusion criterion of the participants
comprised of their age limit of above 25 years and their categorization as hemiplegia
patient from the concerned hospital facility as research site The sample size was small
(n=06), this size represented a non-probability sample, this size was referred as useful,
according to Bobbie (1992), when “one may wish to study a small subset of a larger
population in which many members of the subset are easily identified, but the
enumeration of all of them would be nearly impossible” (Babbie, 1992). In case of
current study listings of individuals with hemiplegia was difficult to attain and, in many
cases, it was unreliable because of variations in nature of disease. Thus, the only way
to securely select possible study participants was to completely describe the research to
doctors and nursing staff of selected hospitals and let the doctor and nursing staff
identify and recommend patients having specific physical limitations due to hemiplegia
who could graduate as study informants. Conclusively, for this study, a non-probability,
small sample was the most precise means of gaining the depth and breadth of data
required. Final participants were selected randomly by the researcher from suggested

group of eligible patients willing to participate in the study.

3.4.7 Case Study Research

Primarily the last phases of research comprised of series of in-depth interviews
with each study participant. Some data collection tools, evident from existing literature,
were adapted to gather relevant true information from study participants. From selected
research sites 6 participants were selected randomly out of pool of qualifying potential
participants: with consultation of specialist doctors. Selected participants were
contacted in person and were requested to participate in the in-depth case study; all six

agreed to be part of the study. After their oral permission formal consent forms of study
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were signed. These set of participants gave the researcher extended information into the

specific nature of each informant’s problem. This data served as a strong base for

combining functional clothing solution with user centered preferences.

3.4.8 Qualitative Data Collection

Data collection of latter part of research for user centered designing
methodology comprised of a linear progression of activities of data collection and
analyses with all six participants, individually. The triangulation of observation,
interview and questionnaire methods ensured removal of ambiguities and researcher’s
bias during qualitative data analysis. For ecological validation, all data collection data
collection tools were kept in English and Urdu, which is prevalent language in the

selected research region. Confidentiality was guaranteed to all research participants

Table 3: Data Collection Tools for Case Study Exploration

Data collection tools

Phase 2/Question 7 Assessment of physical limitations
Phase 2/Question 7 Body measurement chart
Phase 3/Question 7 Assessment of potential clothing problems

Phase 3/Question 7 Timed dressing of regular clothing

Phase 4/Question 8 Basic body block patterns, male, and female

Phase 4/Question 8 Line drawing of adaptive clothing solutions
Phase 4/Question8 Selection of material and construction of trial garment
Phase 5/Question 9 Evaluation of adaptive clothing wear trial

Phase 5/Question 9 Timed dressing of adaptive clothing

Phase two (research question six and objective six) focused on gathering data

from case study participants to provide the necessary information about their altered set
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of physical requirements after onset of hemiplegia. Emphasis was kept knowing the

distribution of new needs across different body parts. Part of selected study instrument,
taken from literature, was modified from the Enabler figure (Katherine E. C., 2001). To
further enhance the list of physical limitations the Enabler figure along with opinion of
a medical expert in this specific area of disability as well as approval of current research
supervisory committee was considered. This particular instrument helped gather data
about location of physical limitations after onset of hemiplegia (appendix 13). Body
measurements of each participant were recorded (appendix 14).

Phase three (research question seven and objective seven) data was collected
from same study participants, focused on. special requirements expressed by
hemiplegia patient for specific areas of every day regular clothing that needed to be
modified to enhance agility. According to literature nine areas of possible physical
limitations for dressing were identified along with special focus on viewpoint about
comfort in material and garment, management of care and storage, conformance to
social norms, aesthetics, and cost effectiveness (appendix 15). Time taken while
dressing with conventional regular clothing was observed (appendix 16).

Phase four (research question eight and objective eight) focused on user
centered designing of modified adaptive clothing, the information obtained from the
study participants in phase two and three suggested a guideline for sketching adaptive
clothing design which were most suitable for accommodating the specific needs. To
make sketches basic body block patterns of female shirt and eastern trouser (appendix
17,18) and basic body block pattern of male shirt and trouser (appendix 19, 20) were
used as orientation guides from which garment adaptations emerged. The standard basic
body block pattern is a foundation configuration to reflect the individual human figure
with respect to its size, shape, and posture; it is kept without the inclusion of style

features. For further progression of adapted clothing design development some line
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sketches were drawn to incorporate assessed changes in structural design of clothing.

The adaptive clothing design sketching phase was also interactive, and participants
were asked to make their comments while the adaptive clothing design sketches were
being developed. After participant’s approval of the adapted drawings supervisory
panel was consulted for expert opinion. Three options in line sketch were proposed for
female adaptive clothing (appendix 21, 22, 23), and similarly three options in line
sketch were proposed for male adaptive clothing (appendix 24, 25, 26).

Material selection for the proposed adaptive clothing designs was done from the
locally produced materials, keeping in mind the specific needs assessed in phase one,
two and three. After detail deliberation and approval of supervisory committee locally
produced combed mercerized cotton of 100gsm was selected that seemed fulfilling the
indicated performance requirements and held best possible combination of required
comfort properties. Standardized textile tests of the selected material were done in
textile testing lab at the material manufacturing site (appendix 27). After approval of
textile experts of advisory panel. the selected material was procured from a local

production unit (appendix 28)

After the sketches were discussed with study participants and garment
construction specialist a quarter scale prototype of one of proposed design was
constructed to finalize the details of type of seam used and seam finishes applied along
with most appropriate use of auxiliaries. Focus was held on the use of most suitable
auxiliary materials and garment construction techniques for these dresses to provide
maximum comfort and ease to the ultimate users. Approval of detailed features of
quarter scale prototype led to the construction of real size adaptive clothing. Efforts
were extended to incorporate assessed need in actual garments with most cost-efficient
manner with respect to material and garment construction process. Garment

specification sheets are the blueprint of garment design A garment specification sheet
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is a technical document that contains the construction details of the selected garment

design, a technical diagram/ sketch of the garment, individual measurements of
different parts of garment as well as the type and position of auxiliaries used, stitch
class and seam type. The details of clothing design are communicated through the
specification sheet for regularization of construction process. Specification sheets were
prepared for every piece of selected adaptive clothing design to ensure accurate
outcomes (appendix 29, 30, 31, 32). Detailed specification sheet contained final dress
measurements for each participant, comprehensive technical drawing of design,
auxiliary materials consumed and construction method

Phase five (research question nine and objective nine) aimed at wear trial testing
of constructed trial adaptive clothing to find their effectiveness. Three sets of trial
adaptive clothing, made according to corresponding measurements, were provided to
the same set of study participant, information was collected about their experience after
three weeks of use (appendix 33). Evaluations were drawn regarding the performance
of these adaptive clothing regarding comfort, reduced number of joint movements
involved while dressing, cost effectiveness, esthetics, management, and social
conformity. At final stage of this phase, a timed trial of adaptive clothing was also

carried to gauge the difference (appendix 34).

3.4.9 Qualitative Data Analysis

The researcher documented responses to all interview questions, these
interviews were also audio taped to help in later detailed writing of interview notes. All
information was consolidated for each participant. Initially, data was compiled about
the participant’s specific physical restrictions and their individual clothing preferences
Each case was individually analyzed first to exclusively know each participant’s real

needs then their cross-case examination further elaborated similarities and differences
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expressed by the real users. Cross case consolidation revealed the desired performance

requirements of comfort, management, economy, socio-psychological and aesthetics
with regard to nature of material and manner of structural design of garment. From the
transcription and analysis of interviews at phase two and three, performance
requirements were extracted This data of phase two and three became the input for the

user centered designed sketches of the adaptive garments.

3.5 Validity of the Data Collection Tools

Validity of study instrument assures the accuracy of all measures being used
(Babbie, 1992). The interview instruments to be used in user centered adaptive
designing research are extracted from existing literature about this research issue.
Integration of a modified form of Enabler model; a recognized, precise, and convenient
tool to describe type of physical limitations for formulation of designs in all applied art
fields ensures that the problem under research is being authentically described
(Beamish, 1999). This provides a strong base for the fulfilment of instrument validity
criteria in the qualitative part of study (Newton, 1984-1985). Instrument is carefully
developed from existing relevant literature on clothing issues specifically addressing
individuals with physical disabilities due to diverse reasons. In allowing the study
informants to co-design the line sketches of proposed clothing solution along with the
opinion of researcher also provided instrumental validity for this research as such

sketches represented the exact requirements and desires of participants.

3.6 Reliability of Data Collection Tools

In qualitative research, reliability (that is, whether two researchers using the
same methods will come up with similar results) is generally assessed by transparency,
consistency, coherence, and communicability of the study (Gay, Mills, & Airasian,

2006). Researcher has tried to maintain transparency of the processes of data collection
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by clearly stating all the steps taken to ensure that measurements of specific concepts

were the most precise according to the constraints of the researcher.

Reliability of qualitative study instrument ensures replicability of study (Gay,
Mills, & Airasian, 2006). Instruments used during this study were presented along with
a thorough protocol, describing all the necessary steps for successful completion of data
collection while using the instrument. Pilot testing of study instruments was performed
to guarantee precision and ease of instrument use. Expert opinion was sought
throughout the process of design evolution of adaptive clothing to ensure that solutions
address user needs and preferences. To maintain transparency, transcripts were made
of all data collection processes and audiotapes made of participant interviews, and wear
test evaluations. Expert in the clothing design field checked the sketches of proposed
and co designed adaptive clothing solutions and specification sheets were made to

maintain transparency in the construction of the trial adaptive garment.
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Chapter 4

Results

The chapter brings together the compiled results of all data collected for various
phases of this research. For clarity and ease of understanding the results of multiphase
research are compiled according to the proposed plan research questions. Multiple
methods of data collection and various types of information were obtained during study
to search for results. Suitable analyses were conducted for proposed qualitative and
quantitative data obtained from groups of participants. The proposed research questions
guided every step of study including selection of sample, development of data
collection tools, methods of data collection and finally data analyses of this research
venture. The quantitative need assessment is compiled as descriptive statistic in
tabulation and graphical presentation to show case the trends of responses of patients
and caregivers followed by thematic analysis of medical expert opinion. The
quantitative results indicate that among both groups of respondents difference of
opinion was found of their prefferences than similarity. Trend of preferences chosen by
patients showed their greater desire for thorough fulfillment of needs arising from
hemiplegia, on the other hand caregivers preffered for availability of suitable solutions
for provision of speedy and complete care services.

4.1 Survey; Research Phase One

The objectives of initial part of the study comprised of exploration of adaptive
clothing needs of hemiplegia patients. From selected research sites approximately 150
potential participants as patients as well as caregivers were requested to participate in
the proposed survey; 140 among patients and same among caregivers agreed to
complete the questionnaire. The response rate remained 100% as group-administered

survey ensured to remove ambiguities at the time of data collection and every
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questionnaire was 100% complete and valid for the study analysis. Inclusion criterion

of the patient participants comprised of their age limit of above 25 years and their
categorization as hemiplegia patient from the concerned hospital facility as research
site. For ecological validation questionnaire was kept in English and Urdu, which is
prevalent language in the selected research region. Important demographic information
of patient participants as well as caregiver participant was gathered prior to the
questions relevant to study objectives. Questionnaire data was coded and entered into
SPSS as it was being collected from both groups. Before analysis multiple response rate
categories were separately coded. Demographic details of both type of study
participants were analyzed first to know the frequency distribution of different features.
Descriptive statistics were computed separately for every response for both the patient
participants as well as caregiver participants, this led to the overall evaluation of each
section of questionnaire from patients as well as caregiver point of view. The following
results section is discussed in order of frequency distribution of demographics first of
both patents and caregivers, followed by descriptive statistics and graphical
representation as bar graph of each response from patients as well as caregivers to
highlight the probable outcome of each research question of initial phase of study. The
overall interpretation of the input by doctors, extracted from their interviews, was

included at end of each category.

4.1.1 Demographics of Survey Sample

The demographic data was compiled first to gather knowledge about significant
dimensions. Table 4 shows the compiled demographic information of study sample of
patients regarding gender, age, level of education, income, duration of disease, side of
body affected by hemiplegia. Table 5 shows the demographic features of study sample
of caregivers. Table 6 shows the demographics of sample of doctors who provided

expert knowledge about manifestations of changes in human body due to hemiplegia.
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N=140 100 %
Gender Male 74 52.9%
Female 66 47.1%
Age >15 00 00%
16-20 00 00%
21-30 00 00%
31-40 00 00%
41-50 50 35.7%
51-60 60 42.9%
+60 30 21.4%
Educational High School Certification 49 35%
Qualification Undergraduate 48 34.3%
Graduate 24 17.1%
Postgraduate 6 4.3%
Professional 13 9.3%
Others 0 0%
Profession Government Employment 0 0%
Private Employment 0 0%
Business 19 13.6%
Staying at home 121 86.4%
Others 0 0%
Monthly Income >30000 6 4.3%
30000-50000 19 13.6%
50000-100000 49 35%
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100000-200000 36 25.7%
200000-300000 30 21.4%
300000-400000 0 0%
400000-500000 0 0%
+500000 0 0%
Marital Status Married 91 65%
Unmarried 12 8.6%
Divorced 0 0%
Widow/ widower 37 26.4%
Duration of 12months 0 0%
Disease 12-24 months 37 26.4%
24-36 months 91 65%
36-48 months 12 8.6%
48-60 months 0 0%
<60 months 0 0%
Affected Side Left 55 39.7%
Right 85 60.7%

Compilation in table 4 showed that out of 140 participants 52.9% were male
and 47.1% were female. The largest group of participants, 42.9%. of his data, was found
between 51-60 years of age. Most study participants 35% of this data had high school
certification as highest qualification. According to professional engagement 86.4% of
population was staying at home. Assessment of income level of participants indicated
that 35%) of participants had monthly income between Rs. 50000-100000. About the
marital status of the given population more than half of the sample, 65% were found

married. The question regarding duration of disease revealed that majority of
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participants were suffering from hemiplegia for 24-36 months. It was found that

majority of the sample, 60.7% had their disability on right side of their body

Table 5: Demographic Characteristics of Study Sample of caregivers

N=140 100 %
Gender Male 38 27.1%
Female 102 72.9%
Age >15 00 00%
16-20 01 0.7%
21-30 60 42.9%
31-40 59 42.1%
41-50 20 14.3%
51-60 00 00%
+60 00 00%
Duration of >lyear 6 4.3%
Service 1-2 years 19 13.6%
2-3 years 49 35%
3-4 years 36 25.7%
4-5 years 30 21.4%
<5 years 0 0%

Compilation in table 5 showed that out of 140 participants 72.9% were female

and 27.1% were male. The largest group of participants, 42.9%. of his data, was found

between 21-30 years of age. Most study participants 35% of this data had been acting

as caregivers between 2-3 years. The participants belonging to this group of respondents

comprised of few family caregiver members and some specialized nurses who were

caregiver for hemiplegia patients while provision of medical services to them.
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Table 6: Demographic Characteristics of Study Sample of Doctors

N=6 100%
Gender Male 4 66.6%
Female 2 33.3%
Designation Lecturer 2 33.3%
Assistant Professor 3 50%
Professor 1 16.6%
Length of Service  1-5 years 3 50%
6-10 years 2 33.3%
10-15 years 1 16.6%

Compilation in table 6 regarding demographics of expert doctors of the field
showed that out of 6 participants 66.6% were male and 33.3% were female. The largest
group of participants, 50%. of his data, was found lecturers. Most study participants

50% had been imparting their services for 1-5 years.

4.1.2 Addressing Research Question One Corresponding to Phase One

R.Q. 1 What are the specific needs regarding comfort in material and garment of
everyday clothing as expressed by hemiplegia patients, their family care givers,
specialized nursing care providers and specialist medical doctors?

1.1 Survey Question for Patients: (multiple response sets)

What changes do you feel in yourself after onset of hemiplegia (select all that apply)?
1.1 Survey Question for Caregivers: (multiple response sets)

What changes do you feel in patients after onset of hemiplegia (select all that apply)?

Table 7: Descriptive Statistics of Response 1; Research Question 1

Patient response Caregiver

Response

N=140 100% N=140 100%
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Restriction in movement due to joint 104 74.3% 89 63.6%
incoordination

Restriction in movement due to muscular 140 100% 140 100%
incoordination

Feeling of numbness and cold 67 47.9% 124 88.6%
Difficulty in lifting 134 95.7% 72 51.4%
Difficulty in repositioning 134 95.7% 123 87.9%
Difficulty in turning 116 82.9% 107  76.4%
Difficulty in holding 140 100% 140 100%
Others- 0 0% 0 0%

Restriction in movement due to joint incoordination.

in du to joint

Figure 3:Bar Graphs of Patients and Caregivers for Response 1.1;Research Question 1

The compilation in table 7 and figure 3 shows the result of the patients and the

caregivers regarding their opinion about restriction in movement due to joint

incoordination. The graphs show that among both groups the dimension had higher rate

of selection but it was slightly higher in patients,74.3% ; than in caregivers, 63.6%. The

results clearly indicate a similar trend found in both groups that suggests that after onset

of hemiplegia, patients as well as cregivers, experience extreme restricted movements

of patients due to incoordination of the joints. These restricted movements, after

acquiring hemiplegia, form newer needs of comfort for both groups leading to need of

some adaptations in garment to facilitate the act of putting on and taking off the dress.
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Figure 4:Bar Graphs of Patients and Caregivers for Response 1.2;Research Question 1

The compilation in table 7 and figure 4 shows the result of the patients and the
caregivers regarding their opinion about restriction in movement due to muscular
incoordination. The graphs show that among both groups the dimension had 100% rate
of selection. The results clearly indicated exactly similar trend, with 100% selection
rate in both groups, that suggested that after onset of hemiplegia, patients as well as
cregivers experienced restricted movements due to muscular incoordination of patients.
This muscular incoordination after onset of hemiplegia necessitated unique adaptations
in the clothing of patients for provision of comfort to minimise the amount of muscle

movement required while dressing.

Feeling of numbness and cold.

Percent

]
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Feeling of numbness and cold Feeling of numbness and cold

Figure 5:Bar Graphs of Patients and Caregivers for Response 1.3;Research Question 1

The compilation in table 7 and figure 5 shows the result of the patients and the
caregivers regarding their opinion about feeling of numbness and cold. The graphs
show that among both groups the dimension had slightly lower rate of selection in
patients, 47.9% ; but it was very high among the caregivers, 88.6%. The results indicate
that among both groups a difference of opinion was found about feeling of numbness
and cold in patients. This suggested that after onset of hemiplegia, patients loose
sensation, especially of their extermities along with loss of joint and muscular control.

This lack of sensation seeem the probable cause of the variation of results among both
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groups. Caretakers with normal motor and sensory abilities were beter able to feel the

lower boy temperature in extermeties of the patients than the patients them selves. Lack
of sensorial ability of sufferes was an important physical comfort need to be

premeditated in their adaptive clothing.

Difficulty in lifting

Percent

'
not selected selected not selected selected
Difficulty in lifting arms Difficulty in lifting

Figure 6:Bar Graphs of Patients and Caregivers for Response 1.4;Research Question 1

The compilation in table 7 and figure 6 shows the result of the patients and the
caregivers regarding their opinion about difficulty in lifting. The graphs show that
among the group of patients this dimension had very high rate of selection, 95.7% ; but
among the group of caregivers this dimension had lower rate of selection,51.4%. The
results indicate that among both groups a dissimilarity of opinion was found about
extent of difficulty of lifting among patients. This suggested that after onset of
hemiplegia, patients suffered more from their inability to lift than their care givers. This
personal inability to lift seeem the probable cause of the variation of results among both
groups. Caretakers with normal motor and sensory abilities were not able to rate this
restriction than the patients them selves. Lack of ability to lift was also an important

physical comfort need to be consciously planned in adaptive clothing of such sufferers.

Difficulty in repositioning
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Figure 7:Bar Graphs of Patients and Caregivers for Response 1.5;Research Question 1
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The compilation in table 7 and figure 7 shows the result of the patients and the

caregivers regarding their opinion about difficulty in repositioning. The graphs show
that among both groups this dimension had higher rate of selection but it was higher in
patients,95.7% ; than in caregivers, 87.9%. The results clearly indicated very similar
trend, with very high selection rate in both groups, that suggested that after onset of
hemiplegia, patients as well as cregivers experienced resistance while repositioning.
This resistance while repositioning indicateded need of unique adaptations in the

clothing of patients to minimise the amount of repositioning required while dressing.

Difficulty in lifting

not selected selected not selacted selacted
Difficulty in turning Difficulty in turning

Figure 8:Bar Graphs of Patients and Caregivers for Response 1.6;Research Question 1

The compilation in table 7 and figure 8 shows the result of the patients and the
caregivers regarding their opinion about difficulty in turning. The graphs show that
among both groups the dimension had higher rate of selection but it was higher in
patients,82.9% ; than in caregivers, 76.4%. The results noticeably indicated a similar
trend, with very high selection rate in both groups, that suggested that after onset of
hemiplegia, patients as well as cregivers experienced restriction while turning to sides
of patients. This lack of ability to take turn to a side after onset of hemiplegia
necessitated unique adaptations in the clothing of patients to minimise the numbers of

turns of body required while dressing.
Difficulty in holding

Percent
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Difficulty in holding Difficulty in holding

Figure 9:Bar Graphs of Patients and Caregivers for Response 1.7;Research Question 1
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The compilation in table 7 and figure 9 show the result of the patients and the

caregivers regarding their opinion about difficulty in holding. The graphs show that
among both groups the dimension has 100% rate of selection. The results clearly
indicated exactly similar trend, with 100% selection rate in both groups, that suggested
that after onset of hemiplegia, patients as well as cregivers experienced restricted ability
of grip due to muscular incoordination of patients. This muscular incoordination after
onset of hemiplegia indicated need of unique adaptations in the clothing of patients for

easy handling of fasteners in the garment.

Others
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Figure 10:Bar Graphs of Patients and Caregivers for Responsel.8;Research Questionl

The compilation in table 7 and figure 10 show the result of the patients and the
caregivers regarding their opinion about any other dimension. The graphs show that
among both groups no other dimension had been indicated; 100% of both groups did
not select for any other dimension. Both of the groups showed a complete response to
all the previous questions while data collection. The parameters discussed in detail
regarding physical comfort of the patients were explanatory enough that no more

dimensions were pointed out by both groups.

1.2 Survey Question for Patients: (multiple response sets)
What are main areas of difficulty with regular clothing (select all that apply)?
1.2 Survey Question for Caregivers: (multiple response sets)

What are main areas of difficulty with regular clothing of patients (select all that

apply)?
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Table 8: Descriptive Statistics of Response 2; Research Question 1

Patient Caregiver

Responses Responses

N=140  100% N=140 100%

Fitting issues due to new special needs 86 61.4% 90 64.3%

Clothing challenges while putting on and 140 100% 140 100%

off

Position of fasteners 31 22.1% 65 46,4
Type of fastener 67 47.9% 79 56.4%
Inadequate ease allowance at waistline 134 95.7% 128 91.4%
Inadequate ease allowance at hipline 30 21.4% 65 46.4%
In adequate ease allowance at armhole 43 30.7% 55 39.3%
Position of the seams 31 21.1% 77 55%
Type of seam 0 00% 0 00%
Location of openings 6 4.3% 37 26.4%
Others 6 4.3% 9 6.4%

Fitting issues due to special needs.
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Figure 11:Bar Graphs of Patients and Caregivers for Response2.1;Research Questionl

The compilation in table 8 and figure 11 shows the result of the patients and the
caregivers regarding their opinion about fitting issues due to new special needs. The
graphs show that among both groups the dimension had higher rate of selection but it

was slightly lower in patients, 61.4%.; than in caregivers, 64.3%. The results pointd out



69
a similar concern shown by both groups about inadequacy of a proper fit of regular

clothing . This brought into lime light the overall dissatisfaction of patients and
caregivers for the use of regular clothing for such patients. The results indicated
existance of newer needs to be accomodated in adaptive clpthing designs for such
population. The muscular and motor changes asssessed in response 1 of research
question 1 also supported results of this dimension. Altered motor, muscular and
sensorial capabilities of hemiplegia sufferers demanded for change in the structural

layout of the specialised adaptive garment for accomodation of newer needs.

Clothing challenges while putting it on and off.
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Figure 12:Bar Graphs of Patients and Caregivers for Response2.2;Research Questionl

The compilation in table 8 and figure 12 shows the result of the patients and the
caregivers regarding their opinion about clothing challenges while putting it on and off.
The graphs show that among both groups this dimension had 100% rate of selection.
The results clearly indicated similar trend, with 100% selection rate in both groups, it
suggested that after onset of hemiplegia, patients as well as cregivers experienced a lot
of challenges while dressing and undressing with regular clothing. This dissatisfaction
due to challenges faced while dressing after onset of hemiplegia indicated need for

unique adaptations in the clothing of patients for provision of comfort while dressing.

Clothing challenges due to position of fasteners.
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Pasition of fasteners Position of fasteners

Figure 13:Bar Graphs of Patients and Caregivers for Response2.3;Research Questionl
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The compilation in table 8 and figure 13 shows the result of the patients and the

caregivers regarding their opinion about clothing problem due to position of fasteners.
The graphs show that among both groups the dimension had lower rate of selection but
it was very low among patients,21.1% ; but slightly low among caregivers, 46.4%. The
results indicate that among both groups a difference of opinion was found about
dressing issues due to position of fasteners. This suggested that after onset of
hemiplegia, patients experienced lesser problem than their caregivers. The dependency
upon caregivers while dressing seeem the probable cause of the variation of results
among both groups. Caretakers while handing regular clothing for dressing patients,

expressed their reservations with the position of fasteners than the patients them selves.

Clothing challenges due to type of fasteners.
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Figure 14:Bar Graphs of Patients and Caregivers for Response2.4;Research Questionl

The compilation in table 8 and figure 14 shows the result of the patients and the
caregivers regarding their opinion about clothing challenges due to type of fasteners.
The graphs show that among both groups the dimension has almost similar rate of
selection and non selection but selection was slightly lower in patients, 47.9% ; than in
caregivers, 56.4%. Contrary to previous dimension about position of fasteners, the type
of fasteners was actively responded by all participants and all suggested for change in

the type of fasteners been used in regular clothing to facilitate the act of dressing .
Clothing challenges due to inadequate easeallowance at waistline.
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Figure 15:Bar Graphs of Patients and Caregivers for Response2.5;Research Questionl
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The compilation in table 8 and figure 15 shows the result of the patients and the

caregivers regarding their opinion about inadequate easeallowance at waistline. The
graphs show that among both groups the dimension had a very high rate of selection
but it was slightly higher in patients,95.7% ; than in caregivers, 91.4%. The results
clearly indicate a similar trend found in responses of both groups that suggests that after
onset of hemiplegia, patients as well as cregivers opted for provision of more ease
allowance at waistline because of restricted movements of patients due to

incoordination of the joints and muscles.

Clothing challenges due to inadequate easeallowance at hipline.
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Figure 16:Bar Graphs of Patients and Caregivers for Response2.6;Research Questionl

The compilation in table 8 and figure 16 shows the result of the patients and the
caregivers regarding their opinion about inadequate easeallowance at hipline. The
graphs show that among both groups this dimension had a lower rate of selection but it
is very low in patients, 21.4% ; than in caregivers, 46.4%. The results clearly indicated
very similar trend, with lower selection rate in both groups, this suggested that after
onset of hemiplegia, patients as well as cregivers experienced lesser issue with the
dimensions of regular garment at hipline and showed adequate satisfaction with the

available ease allowance at hipline of regular clothing.

Clothing challenges due to inadequate easeallowance at armhole.

-]

ercent
&

H

not selected selected not selected selected

Inadequate ease allowance at armhole Inadequate ease allowance at armhole

Figure 17:Bar Graphs of Patients and Caregivers for Response2.7;Research Questionl
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The compilation in table 8 and figure 17 shows the result of the patients and the

caregivers regarding their opinion about inadequate easeallowance at armhole. The
graphs show that among both groups the dimension had a low rate of selection but it
was lower in patients, 30.7% ; than in caregivers, 39.3%. The results undoubtedly
indicated very similar trend with lower selection rate in both groups, this suggested that
after onset of hemiplegia, patients as well as cregivers experienced lesser issue with the

easeallowance at armhole site of regular clothing.

Clothing challenges due to position of seams.
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Figure 18:Bar Graphs of Patients and Caregivers for Response2.8;Research Questionl

The compilation in table 8 and figure 18 shows the result of the patients and the
caregivers regarding their opinion about clothing problems they face due to position of
seams. The graphs show that among both groups the dimension had a very low rate of
selection but it was lower in patients, 21.1% ; and slightly higher in caregivers, , 55%.
%. The results indicate that among both groups a dissimilarity of opinion was found
about clothing problems arising from position of seams in the regular clothing. Results
suggested that hemiplegia patients with lowers sensory capability were lesser aware of
the discomfort in regular clothing due to position of seams but their care givers opinion

threw light on skin issues due to development of pressure points and rubbing at seams.

Clothing challenges due to type of seam.
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Figure 19:Bar Graphs of Patients and Caregivers for Response2.9;Research Question2
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The compilation in table 8 and figure 19 shows the result of the patients and the

caregivers regarding their opinion about clothing problems due to type of seams. The

graphs show that among both groups the dimension had 100% rate of non selection.

Clothing challenges due to location of openings.

100 of
L)
ol
E ® &
s s
s i
s E 0|
o
0
1 -
2
o ol
not selected selected selected

Location of openings Location of openings

not selected

Figure 20:Bar Graphs of Patients & Caregivers for Response2.10;Research Questionl

The compilation in table 8 and figure 20 shows the result of the patients and the
caregivers regarding their opinion about clothing problems due to location of openings.
The graphs show that among both groups the dimension had a very low rate of selection
but it was very low in patients, 4.3% than in caregivers, 26.4%. %. The results clearly
indicated very similar trend, with very low selection rate in both groups, that suggested
that after onset of hemiplegia, patients as well as cregivers experienced lesser issues

with location of openings.

Clothing challenges due to any other clothing dimension.
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Figure 21:Bar Graphs of Patients & Caregivers for Response2.11;Research Questionl
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The compilation in table 8 and figure 21 shows the result of the patients and the
caregivers regarding their opinion about any other dimension causing clothing issue.
The graphs show that among both groups the dimension had a very low rate of selection
but it was very low in patients, 4.3% ; than in caregivers, 6.4%. %. The results indicated
very similar trend in both groups, showing no other issues than the mentioned

dimensions of regular clothing
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1.3 Survey Question for Patients: (multiple response sets)

Which area of body you need to expose for treatment (select all that apply)?
1.3 Survey Question for Caregivers: (multiple response sets)

Which area of body of patient needs to be exposed for treatment (select all that

apply)?
Table 9: Descriptive Statistics of Response 3; Research Question 1
Patient Responses Caregiver Responses
N=140 100% N=140 100%
Arms 140 100% 140 100%
Shoulder 140 100% 140 100%
Chest 102 72.9% 102 72,9%
Legs 110 78.6% 108 77.1%
Side 78 55.7% 83 59.3%
Back 128 91.4% 116 82.9%
Others 0 0% 0 00%

Expouser of arms during treatment.

o
selected selected
Arms Arms

Figure 22:Bar Graphs of Patients and Caregivers for Response3.1;Research Questionl

The compilation in table 9 and figure 22 shows the result of the patients and the
caregivers regarding their opinion about expouser of arms for treatment. The graphs
show that among both groups of patients and caregivers the dimension had a 100% rate
of selection. The results clearly indicated exactly similar trend, with 100% selection

rate in both groups, that suggested that expouser of the arms was necessary for different
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type of treatments after onset of hemiplegia. This indicated need of unique adaptations

in the clothing of patients for easy reachability along the full length of sleeves.

Expouser of shoulders during treatment.
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Figure 23:Bar Graphs of Patients and Caregivers for Response3.2;Research Questionl

The compilation in table 9 and figure 23 shows the result of the patients and the
caregivers regarding their opinion about expouser of shoulders for treatment. The
graphs show that among both groups of patients and caregivers the dimension had a
100% rate of selection. The results showeded exactly similar trend, with 100% selection
rate in both groups, that suggested that after onset of hemiplegia, patients as well as
cregivers expressed concern for difficulty to reach shoulder areas which needed
expouser during different treatments. This trend was suggestive for provision of

openings in adaptive clothing so that ease of access to these areas is ensured.

Expouser of chest during treatment.
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Figure 24:Bar Graphs of Patients and Caregivers for Response3.3;Research Questionl

The compilation in table 9 and figure 24 shows the result of the patients and the
caregivers regarding their opinion about expouser of chests for treatment. The graphs
show that among both groups the dimension had a higher rate of selection and it was
similar in both patients and caregivers, 72.9%. The results clearly indicated mostly

similar trend, with higher selection rate in both groups, that suggested that after onset
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of hemiplegia, patients as well as cregivers showed concern for need of expouser of

chest area of patients for treatment.

Expouser of legs during treatment.
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Figure 25:Bar Graphs of Patients and Caregivers for Response3.4;Research Questionl

The compilation in table 9 and figure 25 shows the result of the patients and the
caregivers regarding their opinion about expouser of legs for treatment. The graphs
show that among both groups the dimension had a higher rate of selection but it was
slightly higher in patients, 78.6% ; than in caregivers, 77.1%. The results clearly
indicated exactly similar trend, with higher selection rate in both groups, that suggested
that after onset of hemiplegia, patients as well as cregivers expressed need for
specialised openings in dress to accommodate easy covering and uncovering and

controlled extent of expouser along the length of legs.

Expouser of sides during treatment.
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Figure 26:Bar Graphs of Patients and Caregivers for Response3.5;Research Questionl

The compilation in table 9 and figure 26 shows the result of the patients and the
caregivers regarding their opinion about expouser of sides for treatment. The graphs
show that among both groups the dimension had slightly higher rate of selection but it
was lowerr in patients, 55.7% ; than in caregivers, 59.3%. The results somehow similar

trend, with similar selection rate in both groups, that suggested that after onset of



77
hemiplegia, patients as well as cregivers experienced similar need of easy approach to

the side of patient for treatment purpose.
Expouser of back during treatment.
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Figure 27:Bar Graphs of Patients and Caregivers for Response3.6;Research Questionl

The compilation in table 9 and figure 27 shows the result of the patients and the
caregivers regarding their opinion about expouser of back for treatment. The graphs
show that among both groups the dimension had a very high rate of selection but it was
higher in patients, 91.4% ; than in caregivers, 82.9%. The results clearly indicated
exactly similar trend, with very high selection rate in both groups, that suggested that
after onset of hemiplegia, patients as well as cregivers showed similar concern for asy
covering and uncovering of the back of patient for treatment purposes. Conclusively
the adaptive ammendments in the structure of clothing were sensed that would allow

for easy and controlled expouser of required body part while seeking any kind of

medical help
Expouser of any other parts during treatment.
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Figure 28:Bar Graphs of Patients and Caregivers for Response3.7;Research Questionl

The compilation in table 9 and figure 28 show the result of the patients and the
caregivers regarding their opinion about any other physical dimension exposed during

treatment. The graphs show that among both groups no other dimension had been
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indicated; 100% of both groups did not mention any other dimension. The previous

parameters regarding physical expouser discussed in detail of possible options which

were explanatory enough that no more dimensions were pointed out by both groups.

1.4 Survey Question for Patients:

Which is more important criterion for physical comfort in your dress?

1.4 Survey Question for Caregivers:

Which is more important criterion for physical comfort in patient’s dress?

Table 10: Descriptive Statistics of Response 4; Research Question 1

Patient Responses Caregiver Responses
N=140 100% N=140 100%
Feel and type of 12 8.6 21 15%
material
Style of dress 104 74.3 59 42.1%
Manner of 24 17.1 60 42.9%
sewing

Preference for physical comfort in dress.

a
Feel and type of dress Style of dress Meniner of sewing Feel and type of dress Style of dress Manner of sewing

Criterion importance for physical comfort in dress Criterion importance for physical comfortin dress

Figure 29: Bar Graphs of Patients and Caregivers of Response 4; Research Question 1

The compilation in table 10 and figure 29 shows the result of the patients and
the caregivers regarding their opinion about more important criterion for physical
comfort in patient’s dress. The graphs show that among both groups the style of dress
had a higher rate of selection in patients, 74.3% ; and in caregivers, 42.1%. Among the

care giver the other important criterion that showed similar selection was manner of
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sewing,42.9%. The responses indicated variation among both groups, for the patients

style of dress was percieved to be the most important factor to be considered while
planning for adaptive clothing where as caregivers had chosen manner of sewing and
style of dress as important factors. The lowered muscular, sensorial and joint
coordination experienced by the suffrers was the contributory factor among patients to
choose style of dress as most important factor, on the other hand the handling of
clothing and repositioning of the patient experienced by caregivers made them chose
for style as well as manner of sewing to be important consideration while planning for

adaptive clothing.

1.5 Survey Question for Patients:

If you could design your own garments, what features would you add or remove in
regular clothing in order to make your clothing suitable to your new special needs?

1.5 Survey Question for Caregivers:

If you could design garments for such patients, what features would you add or remove
in regular clothing in order to make clothing suitable to special needs?

None among both groups of patients and caregivers opted to answer for this
question. The rigorous input of respondents among both groups given for every minor
detail of previous responses was satisfactory enough that no further suggestions were
made by them.

The input from the interviews of the specialist doctors, all suggested that the
dimension of comfort of the material and garment of everyday clothing of patients
facing physical challenges due to hemiplegia is an important requirement in the
adaptive clothing after the manifestation of altered needs of users. The onset of
hemiplegia causes many physical challenges within the sufferer, encompassing many
due to decreased sensorial, muscular, and joint incoordination. All physical restrictions

brought by onset of hemiplegia become a longer-term challenge to be dealt with.
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4.1.3 Addressing Research Question Two Corresponding to Phase One

R.Q. 2 What are the specific needs regarding economic feasibility of everyday clothing
as expressed by hemiplegia patients, their family care givers, specialized nursing care

providers and specialist doctors?

2.1 Survey Question for Patients:

How often do you purchase your clothing items after onset of hemiplegia?
2.1 Survey Question for Caregivers:

How often do patients purchase clothing items after onset of hemiplegia?

Table 11: Descriptive Statistics of Response 1; Research Question 2

Patient Response Caregiver Response

N=140 100% N=140 100%

1-5 times a year 18 12.9% 14 10%

5-10 times a year 92 65.7% 32 22.9%
Once a month 30 21.4% 40 28.6%
2-3 times a month 0 0% 23 16.4%
4-7 times a month 0 0% 26 18.6%
More than 8 times a month 0 0% 5 3.6%

Frequency of purchase of clothing items after onset of hemiplegia.
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Figure 30:Bar Graphs of Patients and Caregivers for Responsel; Research Question2
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The compilation in table 11 and figure 30 shows the result of the patients and
the caregivers regarding their opinion about frequency of purchase of clothing items

after onset of hemiplegia. The graphs show that most among the group of patients
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selected for buying their dresses 5-10 a year , 65.7% ; and among the group of

caregivers most selected for monthly purchase, 28.6%. The responses show variation
of opinion in both groups , as far as patients themselves are concerned they intend to
keep their new purchases limited around once every two months due to its expanse as
they need to consider their other needs as well after onset of hemiplegia.

2.2 Survey Question for Patients:

How much you usually spend in summers on clothing after onset of hemiplegia?

2.2 Survey Question for Caregivers:

How much patients usually spend in summers on clothing after onset of hemiplegia?

Table 12: Descriptive Statistics of Response2; Research Question 2

Patient Response Caregiver Response

N=140 100% N=140 100%

Less than 5000 37 26.4% 11 7.9%
5000-10000 30 21.4% 18 12.9%
10000-15000 31 22.1% 22 15.7%
15000-20000 12 8.6% 28 20%
20000-25000 24 17.1% 51 36.4%
More than 25000 6 4.3% 10 7.1%

Expenditure on summer clothing after onset of hemiplegia.
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Figure 31:Bar Graphs of Patients and Caregivers for Response 2; Research Question 2

The compilation in table 12 and figure 31 shows the result of the patients and

the caregivers regarding their opinion about amount spent for total summer clothing
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items after onset of hemiplegia. The graphs show that most among the group of patients

selected less than 5000 , 26.4% ; and among the group of caregivers most selected for
20000-25000, 36.4%. The responses show variation of expenditure trend in both
groups. Consistent ith the trend of previous response , as far as patients themselves are
concerned they intend to keep their summer purchases limited as they need to consider
their other needs as well after onset of hemiplegia. On the other hand in view of

caregivers, the trend is suggestive of a much higher expenditure.

2.3 Survey Question for Patients:

How much you usually spend in winters on clothing after onset of hemiplegia?

2.3 Survey Question for Caregivers:

How much patients usually spend in winters on clothing after onset of hemiplegia?

Table 13: Descriptive Statistics of Response 3; Research Question 2

Patient Response Caregiver Response

N=140  100% N=140 100%

Less than 5000 19 13.6% 2 1.4%

5000-10000 30 21.4% 16 11.4%
10000-15000 19 13.6% 22 15.7%
15000-20000 6 4.3% 36 25.7%
20000-25000 60 42.95 48 34.3%
More than 25000 6 4.3% 16 11.4%

Expenditure on winter clothing after onset of hemiplegia.
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Figure 32:Bar Graphs of Patients and Caregivers for Response 3; Research Question 2
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The compilation in table 13 and figure 32 shows the result of the patients and

the caregivers regarding their opinion about amount spent for total winter clothing items
after onset of hemiplegia. The graphs show that most among both the groups selected
20000-25000 , but it was slightly higher in patients, 42.95% ; and lower in careguvers,
34.3%. The responses show similar trend of responses among both groups. The results
are suggestive of higher expanse for the winters to afford proper clothing to safeguard
against low temperatures. Due to lower sensorial and muscular capabilities and
enhanced feeling of cold and numbness after onset of hemiplegia, both groups indicated
more expanse on clothing items in winters. Another reason of higher expenditure to
fulfill the clothing needs of hemiplegia patients to survive in the lower temperatur is

lack of facilities to stabalize temperature of surrounding enviornment.

2.4 Survey Question for Patients:

How much you usually spend on one outfit in summers after onset of hemiplegia?

2.4 Survey Question for Caregivers:

How much patients usually spend on one outfit in summers after onset of hemiplegia?

Table 14: Descriptive Statistics of Response 4; Research Question 2

Patient Response Caregiver Response

N=140 100% N=140 100%

Less than 500 6 4.3% 3 2.1%
500-1000 55 39.3% 29 20.7%
1000-1500 31 22.1% 31 22.1%
1500-2000 18 12.9% 21 15%
2000-2500 30 21.4% 36 25.7%

More than 2500 0 0% 20 14.3%
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Figure 33:Bar Graphs of Patients and Caregivers for Response 4; Research Question 2

The compilation in table 14 and figure 33 shows

result of patients and

caregivers regarding their opinion about amount spent for one summer outfit after onset

of hemiplegia. The graphs show that most among the group of patients selected 500-

1000, 39.3% ; and among the group of caregivers most selected for 2000-2500, 25.7%.

The responses show variation of selected expenditure trend in both groups. Consistent

with the trends of previous responses , as far as patients are concerned they intend to

keep their individual summer purchase lower as they need to consider their other needs.

2.5 Survey Question for Patients

How much you usually spend on one outfit in winter after onset of hemiplegia?

2.5 Survey Question for Caregivers:

How much patients usually spend on one outfit in winter after onset of hemiplegia?

Table 15: Descriptive Statistics of Response 5; Research Question 2

Patient Response

Caregiver Response

N=140  100%

N=140  100%

Less than 500 6 4.3% 0 0%
500-1000 43 30.7% 9 6.4%
1000-1500 31 22.1% 56 40%
1500-2000 12 8.6% 14 10%
2000-2500 30 21.4% 36 25.7%
More than 2500 18 12.9% 25 17.9%
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Figure 34:Bar Graphs of Patients and Caregivers for Response 5; Research Question 2

The compilation in table 15 and figure 34 shows the result of the patients and
the caregivers regarding their opinion about amount spent for one winter outfit after
onset of hemiplegia. The graphs show that most among the group of patients selected
500-1000 , 30.7% ; and among the group of caregivers most selected for 1000-1500,
40%. The responses show similarity of selected expenditure trend in both groups.
Consistent with the trends of previous response about expenditure in winters , both

groups intended to keep their individual winter purchase to similar limits.

The input from the interviews of the specialist doctors, most suggested that the
dimension of economic feasibility of everyday clothing of patients facing physical
challenges due to hemiplegia is an important requirement in the adaptive clothing after
the manifestation of altered needs of users. On the other few doctor participants
emphasized that the demand of the newer needs had to be catered to in the best possible

manner regardless of its cost effectiveness so that the patient’s needs are satisfied.

4.1.4 Addressing Research Question Three Corresponding to Phase One

R.Q. 3 What are the specific needs regarding manageability with respect to care and
storage conformance to social norms of everyday clothing as expressed by hemiplegia
patients, their family care givers, specialized nursing care providers and specialist
medical doctors?

3.1 Survey Question for Patients:

What is your opinion about easy wash ability of your clothing?

3.1 Survey Question for Caregivers:
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What is your opinion about easy wash ability of the clothing of patient?

Table 16: Descriptive Statistics of Response 1; Research Question 3

Patient Response Caregiver Response

N=140 100% N=140 100%

Very Essential 134 95.7% 114 81.4%
Slightly Essential 6 4.3% 25 17.9%
Neither Essential nor Nonessential 0 0% 0 0%
Slightly Nonessential 0 0% 1 0.7%
Very Nonessential 0 0% 0 0%

Easy washability of clothing.

Percent

Sightly essential Very essential Slightly essential Slightly nanessential

Very essertial

Easy washability of clothing Easy washability of clothing

Figure 35:Bar Graphs of Patients and Caregivers for Response 1; Research Question 3

The compilation in table 16 and figure 35 shows the result of the patients and
the caregivers regarding their opinion about easy wash ability of clothing. The graphs
show that most among the both groups considered this dimension as very
essential,however the consideration was higher among the patients, 95.7% ; and slightly
lesser among the group of caregivers, 81.4%. The responses show similar trend in both
groups as the muscular incordination leads to need of frequent washings. Ease in
washability of adaptive garment had been reflected as a very important consideration

for both patients and caregivers.

3.2 Survey Question for Patients:
What is your opinion about quick drying of clothing?

3.2 Survey Question for Caregivers:
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What is your opinion about quick drying of the clothing of patient?

Table 17: Descriptive Statistics of Response 2; Research Question 3

Patient Response Caregiver Response

N=140 100% N=140 100%

Very Essential 128 91.4% 116 82.9%

Slightly Essential 12 8.6% 24 17.1%

Neither Essential nor Nonessential 0 0% 0 0%

Slightly Nonessential 0 0% 0 0%

Very Nonessential 0 0% 0 0%
Quick drying of clothing.
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Figure 36:Bar Graphs of Patients and Caregivers for Response 2; Research Question 3

The compilation in table 17 and figure 36 shows the result of the patients and
the caregivers regarding their opinion about quick drying of clothing. The graphs show
that most among the both groups considered this dimension as very essential, however
the consideration was higher among the patients, 91.4% ; and slightly lesser among the
group of caregivers, 82.9%. The responses show similar trend among both groups.
Consistent with the trend of previous response for washability, the quick drying

property of cloting was also considered important for availability of clothing for reuse.

3.3 Survey Question for Patients:
What is your Opinion about long term usability clothing?
3.3 Survey Question for Caregivers:

What is your Opinion about long term usability of the clothing of patient?
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Table 18: Descriptive Statistics of Response 3; Research Question 3

Patient Response Caregiver Response

N=140 100% N=140 100%

Very Essential 116 82.9% 18 12.9%
Slightly Essential 24 17.1% 67 47.9%
Neither Essential nor Nonessential 0 0% 43 30.7%
Slightly Nonessential 0 0% 12 8.6%
Very Nonessential 0 0% 0 0%

Long term useability of clothing.
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Figure 37: Bar Graphs of Patients and Caregivers for Response 3; Research Question
3

The compilation in table 18 and figure 37 shows the result of the patients and
the caregivers regarding their opinion about long term use ability of clothing. The
graphs show that most among the patients considered this dimension as very essential,
82.9% ; however most among the caregivers considered this dimension as slightly
essential, 47.9%. The responses show variation of trend among both groups. Consistent
with the trends of previous responses about cost effectiveness , as far as patients are
concerned they intended to invest for clothing with long term usability. Durability of

clothing was seen as less signifanct for the caregivers.

3.4 Survey Question for Patients:
What is your opinion about wrinkle free material of clothing?
3.4 Survey Question for Caregivers:

What is your opinion about wrinkle free material of the clothing of patient?
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Table 19: Descriptive Statistics of Response 4; Research Question 3

Patient Response Caregiver Response

N=140 100% N=140 100%

Very Essential 18 12.9% 30 21.4%
Slightly Essential 67 47.9% 54 38.6%
Neither Essential nor Nonessential 43 30.7% 49 35%
Slightly Nonessential 12 8.6% 7 5%
Very Nonessential 0 0% 0 0%

Wrinkle free material of clothing.
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Figure 38: Bar Graphs of Patients and Caregivers for Response 4; Research Question
3

The compilation in table 19 and figure 38 shows the result of the patients and
the caregivers regarding their opinion about wrinkle free material of clothing. The
graphs show that most among the both groups considered this dimension as slightly
essential, however the consideration was higher among the patients, 47.9% ; and
slightly lesser among the group of caregivers, 38.6%. The responses show slight
similarity of selected trend among both groups. Provision of wrinkle free clothing was
given lesser importance by both groups as compared to previous dimensions of
clothing. Such patients had lesser social interactions and mostly time was spent in bed

so wrinkle free garment was not selected as priority by both the patients and caregivers.

3.5 Survey Question for Patients:

What is your opinion about ease of storage of out of season clothing?
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3.5 Survey Question for Caregivers:

What is your opinion about ease of storage of out of season clothing of patient?

Table 20: Descriptive Statistics of Response 5; Research Question 3

Patient Response Caregiver Response

N=140 100% N=140 100%

Very Essential 30 21.4% 98 70%
Slightly Essential 54 38.65 24 17.1%
Neither Essential nor Nonessential 49 35% 18 12.9%
Slightly Nonessential 7 5% 0 0%
Very Nonessential 0 0% 0 0%

Ease of storage of clothing.
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Figure 39:Bar Graphs of Patients and Caregivers for Response 5; Research Question 3

The compilation in table 20 and figure 39 shows the result of the patients and
the caregivers regarding their opinion about ease of storage of clothing. The graphs
show that most among the patients considered this dimension as slightly essential,
38.65% ; however most among the group of caregivers considered this dimension as
very essential, 70%. The responses show variation of selected trend in both groups.
Inconsistent with trends of cost effectiveness and durability , caregivers were more

willing for clothing products that do not need specialised storage than the patients.

The input from the interviews of the specialist doctors, all suggested that the
dimension of ease of maintenance and management of everyday clothing of patients

facing physical challenges due to hemiplegia is an important requirement in the
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adaptive clothing after the manifestation of altered needs of users. It was brought into

limelight during the interview sessions that until all these parameters were not

combined, a best fit for the suggested issue cannot be obtained.

4.1.5 Addressing Research Question Four Corresponding to Phase One

R.Q. 4 What are the specific needs regarding conformance to social norms of everyday
clothing as expressed by hemiplegia patients, their family care givers, specialized
nursing care providers and specialist medical doctors?

4.1 Survey Question for Patients:

Do you feel embarrassed due to exposure while seeking medical help?

4.1 Survey Question for Caregivers:

Do you think that patients feel embarrassed due to exposure while seeking medical

help?
Table 21: Descriptive Statistics of Response 1; Research Question 4

Patient Response Caregiver Response
N=140 100% N=140 100%

Very often 98 70% 104 74.3%

Often 24 17.1% 12 8.6%

Sometimes 18 12.9% 24 17.1%

Never 0 0% 0 0%

Embarrassment due to exposure during medical help.
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Figure 40:Bar Graphs of Patients and Caregivers for Response 1; Research Question 4

The compilation in table 21 and figure 40 shows the result of the patients and

the caregivers regarding their opinion about embarrassment due to exposure during
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medical help. The graphs show that most among the both groups considered this

dimension as occuring very oftenl, however the opinion was higher among the patients,
70% ; and slightly lesser among the group of caregivers, 74.3%. The responses showed
similar trend in both groups associated with awkwardness due to expouser while
seeking various medical treatments. As the regular clothing was more revealing and
larger than needed area of body was exposed while seeking various kind of medical
help so a rigorous need was indicated to incorporate such adaptations in clothing to

resolve the over expouser of body parts while medical help sessions.

4.2 Survey Question for Patients:

Who usually influences you for your new purchase of clothing after the onset of
hemiplegia?

4.2 Survey Question for Caregivers:

Who usually influences patients for their new purchase of clothing after the onset of
hemiplegia?

Table 22: Descriptive Statistics of Response 2; Research Question 4

Patient Response Caregiver Response

N=140 100% N=140 100%

Family 104 74.3% 13 9.3%
Doctor/Nurse 12 8.6% 127 90.7%
Friends 24 17.1% 0 0%
News paper 0 0% 0 0%
People around your area 0 0% 0 0%

Others 0 0% 0 0%
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Figure 41:Bar Graphs of Patients and Caregivers for Response 2; Research Question 4

The compilation in table 22 and figure 41 shows the result of the patients and
the caregivers regarding their opinion about who influences for purchase of clothing
after onset of hemiplegia. The graphs show that most among the patients considered
family as most influential, 74.3% ; however most among the group of caregivers
considered doctors/nurses as most influential, 90.7%. The responses show complete
contrast of trend among responses of both groups. Patients appeared influenced more
by the family members but on the other hand the caregivers percieved doctors

influenced the purchase decisions .

4.3 Survey Question for Patients:

Who do you mainly shop with for your clothing after onset of hemiplegia?

4.3 Survey Question for Caregivers:

With whom patients mainly shop with for their clothing after onset of hemiplegia?

Table 23: Descriptive Statistics of Response3; Research Question 4

Patient Response Caregiver Response

N=140 100% N=140 100%

Friend 13 9.3% 80 57.1%
Family 127 90.7% 60 42.9%
Partner 0 0% 0 0%
Alone 0 0% 0 0%

Do not bother 0 0% 0 0%
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Figure 42:Bar Graphs of Patients and Caregivers for Response 3; Research Question 4

The compilation in table 23 and figure 42 shows the result of the patients and
the caregivers regarding their opinion about who partners for shopping after onset of
hemiplegia. The graphs show that most among the patients considered family as partner
while shopping , 90.7% ; however most among the group of caregivers considered
friends as partner while shopping, 57.1%. The responses show variation of selection
trend in both groups. Consistent with the trend of previous response , as far as patients
were concerned they appeared opting for the family members but on the other hand
caregivers percieved acquantances accompanied them. Both of these trends showcase

increased dependency on family of the hemiplegia patients.

4.4 Survey Question for Patients: (multiple response sets)

What will encourage you to try any new type of clothing check as many options as
apply?

4.4 Survey Question for Caregivers: (multiple response sets)

What can encourage patients to try any new type of clothing check as many options as

apply?
Table 24: Descriptive Statistics of Response 4; Research Question 4
Patient Response Caregiver Response
N=140 100% N=140 100%
Style 60 23.6% 19 13.6

Friend suggestion 19 7.5% 6 4.3%
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Family suggestion 6 2.4% 109 77.9%

Doctor/Nurse suggestion 109 42.9% 0 0%

Partner suggestion 0 0% 48 34.3%

Comfort 48 18.9% 12 8.6%

Durability 12 4.7% 60 42.9%
Style.

Percent

not selected selected
Style Style

Figure 43:Bar Graphs of Patients and Caregivers for Response4.1;Research Question4

The compilation in table 24 and figure 43 shows the result of the patients and
the caregivers regarding their opinion about style as factor that might encourage users
to try any new type of clothing. The graphs show that among both groups the dimension
of style had a very low rate of selection but it was slightly raised in patients, 23.6% ;
than in caregivers, 13.6%. The responses show similar trend among both groups. For

both groups just style of adaptive clothing was an insignificant fascination for purchase.

Friend suggestion.
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not selected salacted not selected salectad

Friend suggestion Friend suggestion

Figure 44:Bar Graphs of Patients and Caregivers for Response4.2;Research Question4

The compilation in table 24 and figure 44 shows the result of the patients and
the caregivers regarding their opinion about friend suggestion as factor that might
encourage users to try any new type of clothing. The graphs show that among both

groups the dimension of friend suggestion had a very very low rate of selection but it
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was slightly raised in patients, 7.5% ; than in caregivers, 4.3%. The responses show

similar trend among both groups. Consistent with the trend of previous response just
suggestion of acquantance about adaptive clothing was an insignificant attraction for

its purchase.

Family suggestion.
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Figure 45:Bar Graphs of Patients and Caregivers for Response4.3;Research Question4

The compilation in table 24 and figure 45 shows result of patients and caregivers
regarding their opinion about family suggestion as factor that might encourage users to
try any new type of clothing. The graphs show that among both groups the dimension
of family suggestion had a varied response. It had very low rate of selection in patients,
2.4% ; on the other hand it had higher selection rate in caregivers, 77.9%. The responses
show variation of selection trend in both groups, as far as patients were concerned they
appeared not opting for just opinion of family members as their decision of purchase of

adaptive clothing but on the other hand caregivers percieved contrary to it.

Doctor/nurse suggestion.
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Figure 46:Bar Graphs of Patients and Caregivers for Response4.4;Research Question4

The compilation in table 24 and figure 46 shows result of patients and caregivers
regarding their opinion about doctor/nurse suggestion as factor that might encourage
users to try any new type of clothing. The graphs show that among both groups the

dimension of doctor/nurse suggestion had a low response. It had slightly raised rate of
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selection in patients, 42.9% ; on the other hand it had no selection rate in caregivers,

0%. The responses show variation of selection trend in both groups, as far as patients
were concerned they appeared opting for the doctor/nurse recommendation about

adaptive clothing but on the other hand caregivers percieved it completely insignificant

Partner suggestion.

Percent
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Partner suggestion Partner suggestion

Figure 47:Bar Graphs of Patients and Caregivers for Response4.5;Research Question4

The compilation in table 24 and figure 47 shows result of patients and caregivers
regarding their opinion about partner suggestion as factor that might encourage users
to try any new type of clothing. The graphs show that among both groups dimension of
partner suggestion had a varied response. It had no selection in patients, 0% ; but on the
other hand it had slightly raised selection rate in caregivers, 34.3%. The responses show
variation of selection trend in both groups, as far as patients were concerned they
appeared not to be influenced by suggestion of partner but a mix response was shown

by caregivers for influence of partner suggestion for purchase of adaptive clothing.

Comfort.
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Comfort Comfort

Figure 48:Bar Graphs of Patients and Caregivers for Response4.6;Research Question4

The compilation in table 24 and figure 48 shows the result of the patients and
the caregivers regarding their opinion about comfort as factor that might encourage
users to try any new type of clothing. The graphs show that among both groups the

dimension of comfort had a low selection response. It had very slight selection in
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patients, 18.9% ; but on the other hand it had very low selection rate in caregivers,

8.6%. The responses indicate similar trend in both groups showing that just the factor

of comfort was insignificant for buying intention of adaptive clothing.

Durability.
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Durability Durability

Figure 49:Bar Graphs of Patients and Caregivers for Response4.7;Research Question4

The compilation in table 24 and figure 49 shows the result of the patients and
the caregivers regarding their opinion about durability as factor that might encourage
users to try any new type of clothing. The graphs show that among both groups the
dimension of durability had a varied response. It had very low selection in patients,
4.7% ; but on the other hand it had slightly raised selection rate in caregivers, 42.9%.
The responses indicate various trend among both groups, but it was clear that just factor
of durability was insignificant for purchase intention of adaptive clothing. Conclusively
it was brought into lime light that only single factor can not enhance purchase intentions

of adaptive clothing , there has to be a good blend of desired qualities.

4.5 Survey Question for Patients:

Do you think yourself is reflected by what you wear?

4.5 Survey Question for Caregivers:

Do you think someone’s self is reflected by what one wears?

Table 25: Descriptive Statistics of Response 5; Research Question 4

Patient Response Caregiver Response

N=140 100% N=140 100%

Strongly Agree 80 57.1% 6 4.3%
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Slightly Agree 60 42.9% 37 26.4%
Neither Agree nor Disagree 0 0% 78 55.7%
Slightly Disagree 0 0% 19 13.6%
Strongly Disagree 0 0% 0 0%

Self reflection through clothing.

Strongly agree Slighty agree Neither agree ner Slighty disagrea
disagree

Seif reflected In the clothing Self reflected in the clothing

Figure 50:Bar Graphs of Patients and Caregivers for Response 5; Research Question 4

The compilation in table 25 and figure 50 shows the result of the patients and
the caregivers regarding their opinion if someone’s self is reflected by what one wears.
The graphs show that among both groups this dimension had a varied response. It had
slightly higher selection for strongly agree in patients, 57.1% ; and on the other hand
slightly higher selection for neither agree nor disagree in caregivers, 55.7%. The
responses indicate variation in trend among both groups showing that for the patients
self identification through the clothing they wear is highly significant. Contrary to it,

caregivers considered self identification through clothing as less important for patients.

According to the input from the interviews of the specialist doctors, few
suggested that the dimension of the conformance to social norms of everyday clothing
of patients facing physical challenges due to hemiplegia is an important requirement in
the adaptive clothing after the manifestation of altered needs of users. On the other most
doctor participants emphasized that the demand of the newer needs had to be catered to
in the best possible manner regardless of its failure for the conformance to social norms,

so that the patient’s needs are completely accommodated.
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4.1.6 Addressing Research Question Five Corresponding to Research Phase One

R.Q. 5 What are the specific needs regarding aesthetics of design of everyday clothing
as expressed by hemiplegia patients, their family care givers, specialized nursing care
providers and specialist medical doctors?

5.1 Survey Question for Patients:

When planning new clothing items after onset of hemiplegia do you care for matching
outfit items?

5.1 Survey Question for Caregivers:

When planning new clothing items after onset of hemiplegia do patients care for
matching outfit items?

Table 26: Descriptive Statistics of Response 1; Research Question 5

Patient Response Caregiver Response

N=140 100% N=140 100%

Very essential 6 4.3% 0 0%
Slightly Essential 37 26.4% 0 0%
Neither Essential nor Nonessential 78 55.7% 12 8.6%
Slightly Nonessential 19 13.6% 48 34.3%
Very Nonessential 0 0% 80 57.1%

Matching outfit items when planning new clothing items.

Percent

Slightly nonessantial Very nonassentia

ntial nor
onessential

Matching outfit items when planning new clothing items Matching outfit items when planning new clothing items

Figure 51:Bar Graphs of Patients and Caregivers for Response 1;Research Question 5

The compilation in table 26 and figure 51 shows the result of the patients and

the caregivers regarding their opinion about if users care for matching outfit items. The
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graphs show that among both groups this dimension had a varied response. It had

slightly higher selection for neither essential nor non essential in patients, 55.7% ; and
on the other hand slightly higher selection for very non essential in caregivers, 57.1%.
The responses indicate slightly similar trend in both groups showing that requirement

of matching clothing items was insignificant according to both groups.

5.2 Survey Question for Patients:

What is your opinion about coherence to local style of your garments?

5.2 Survey Question for Caregivers:

What is your opinion about coherence to local style of a patient’s garments?

Table 27: Descriptive Statistics of Response 2; Research Question 5

Patient Response Caregiver Response

N=140 100% N=140 100%

Very Essential 0 0% 6 4.3%
Slightly Essential 0 0% 49 35%
Neither Essential nor Nonessential 12 8.6% 67 47.9%
Slightly Nonessential 48 34.3% 18 12.9%
Very Nonessential 80 57.1% 0 0%

Garment styles differen from local style.

3
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Meither essertal nor Slightly nanessential
nonessantial

Garment styles different from lacal style

Garment styles different from local style

Figure 52:Bar Graphs of Patients and Caregivers for Response 2;Research Question 5

The compilation in table 27 and figure 52 shows the result of the patients and
the caregivers regarding their opinion about coherence to local style. The graphs show

that among both groups this dimension had a varied response. It had slightly higher
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selection for very non essential in patients, 57.1% ; and on the other hand slightly higher

selection for neither esential nor non essential in caregivers, 47.9%. The responses
indicate slightly similar trend in both groups showing that requirement of coherence to

local style was insignificant according to both groups.

5.3 Survey Question for Patients:

When planning new clothing items what is your opinion about suitability of colors?
5.3 Survey Question for Caregivers:

When patients plan new clothing items do they care for suitability of colors?

Table 28: Descriptive Statistics of Response 3; Research Question 5

Patient Response Caregiver Response

N=140 100% N=140 100%

Very Essential 6 4.3% 128 91.4%
Slightly Essential 49 35% 12 8.6%
Neither Essential nor Nonessential 67 47.9% 0 0%
Slightly Nonessential 18 12.9% 0 0%
Very Nonessential 0 0% 0 0%

Color suitability of new clothing items.
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Figure 53:Bar Graphs of Patients and Caregivers for Response 3;Research Question 5

The compilation in table 28 and figure 53 shows the result of the patients and
the caregivers regarding their opinion about suitability of colors. The graphs show that
among both groups this dimension had a varied response. It had slight selection as

neither essential nor non essential in patients, 47.9% ; and on the other hand very higher
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selection as very essential in caregivers, 91.4%. The results indicate that among both

groups a difference of opinion was found about suitability of colors of dressing This
suggested that after onset of hemiplegia, patients were lesser concerned than their
caregivers about the appropriateness of clothing colours. The dependency upon
caregivers for dressing appear the underlying reason of the variation of thee results

among both groups.

5.4 Survey Question for Patients:

When planning new clothing items what is your opinion about seasonal suitability of
type of material?

5.4 Survey Question for Caregivers:

When patients plan for new clothing items do they care about seasonal suitability of
type of material?

Table 29: Descriptive Statistics of Response 4; Research Question 5

Patient Response Caregiver Response

N=140 100% N=140 100%

Very Essential 128 91.4% 49 35%
Slightly Essential 12 8.6% 91 65%
Neither Essential nor Nonessential 0 0% 0 0%
Slightly Nonessential 0 0% 0 0%
Very Nonessential 0 0% 0 0%

Seasonal suitability of clothing.

Percent

0
Very essential Slighty essential Very essential Slighty essential
Seasonal suitability of new clothing items: Seasonal sultability of new clothing items

Figure 54:Bar Graphs of Patients and Caregivers for Response 4;Research Question 5
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The compilation in table 29 and figure 54 shows the result of the patients and

the caregivers regarding their opinion about seasonal suitability of type of material. The
graphs show that among both groups the dimension had a varied rate of selection. It
had very high selection as very essential in patients, 91.4% ; and on the other raised
selection as slightly essential in caregivers, 65%. The results indicate that among both
groups a difference of opinion was found about seasonal suitability of type of material.
This suggested that after onset of hemiplegia, patients experienced numbness and
altered sensorial capacity especially around their extremities. The caregivers showed
their distress about maintenance of normal body temperature of patients across all body

parts, hence showing greater concern for seasonal suitability of material.

5.5 Survey Question for Patients:

What kind of services would you prefer from an adaptive clothing designer to offer?
5.5 Survey Question for Caregivers:

What kind of services an adaptive clothing designer should offer?

Table 30: Descriptive Statistics of Response 5; Research Question 5

Patient Response Caregiver Response

N=140 100% N=140 100%

Ready to wear 49 35% 128 91.4%
Made to measure on order 91 65% 12 8.6%
Others 0 0% 0 0%

Preffered service from adaptive clothing designer.

Perc

Ready to wear Made to measure on order Ready to wear Made ta maasure on order

Services preferred from adaptive clothing designer Services preferred from adaptive clothing designer

Figure 55:Bar Graphs of Patients and Caregivers for Response 5;Research Question 5
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The compilation in table 30 and figure 55 shows the result of the patients and

the caregivers regarding their opinion about preffered kind of services from adaptive
clothing designers. The graphs show that among both groups this preference had a
varried kind of selection. It had higher preference for made to measure services by
patients, 65% ; and on the other very high preference for ready to wear services by
caregivers, 91.4%. The results indicate that among both groups a difference of opinion
was found about preffered kind of adaptive clothing services. Higher preference of
patients for made to measure services, in accordance to their previous trends, showed
their greater desire for thorough fulfillment of their needs, on the other hand caregivers
preffered ready to wear services, indicating their longing for instant availability of

suitable adaptive clothing solutions for provision of quicker care services.

According to the input from the interviews of the specialist doctors, all
suggested that the dimension of the aesthetics of design of every day clothing of patients
facing physical challenges due to hemiplegia is slightly important in the adaptive
clothing after the manifestation of altered needs of users. Provision of basic
functionality to accommodate newer needs surpassed the priority of aesthetics of

adaptive clothing design according to all doctors participating in interviews.

4.1.7 Additional Analysis

An additional question was asked on this survey regarding assessment of overall
preference of hemiplegia specific needs of adaptive clothing.

Survey Question for Patients (1):

What is your main criterion when you purchase your clothing items after onset of
hemiplegia, rate each of the following factors according to your preference?

Survey Question for Caregivers (2):

What can be your criterion if you purchase clothing items for patients after onset of

hemiplegia, rate each of the following factors according to your preference?
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Table 31: Descriptive Statistics of Response About Overall Preferences

Very High  Slightly Neither Slightly Very Low
High High nor Low
Low

1 2 1 2 1 2 1 2 1 2

Physical 128 68 12 60 0 12 0 0 0 0

Comfort
91.4% 48.6% 8.6%  42.9% 0% 8.6% 0% 0% 0% 0%

Quality 68 79 60 61 12 0 0 0 0 0

48.6% 56.4% 42.9% 43.6% 8.6% 0% 0% 0% 0% 0%

Type and feel 79 121 61 19 0 0 0 0 0 0

of Material
56.4% 86.4% 43.6% 13.6% 0% 0% 0% 0% 0% 0%

Style of 121 60 19 68 0 12 0 0 0 0

garment
86.4% 42.9% 13.6% 48.6% 0% 8.6% 0% 0% 0% 0%

Fitting 60 6 68 6 12 90 0 38 0 0

429% 43%  48.6% 43% 8.6% 643% 0% 27.1% 0% 0%

Fashion 6 98 6 36 90 6 38 0 0 0

Appropriateness
43% 0%  43%  257% 643% 43% 27.1% 0% 0% 0%

Durability 98 6 36 98 6 30 0 6 0 0

70% 43%  257% 70% 43% 214% 0% 43% 0% 0%

Ease of care 6 128 98 12 30 0 6 0 0 O

43%  91.4% 70% 8.6% 214% 0% 43% 0% 0% 0%

Climatic 128 0 12 6 0 36 0 36 0 62

suitability ,
91.4% 0%  8.6% 43% 0%  257% 0%  257% 0% 443%

Uniqueness 6 0 36 54 36 36 62 50 0 O

43% 0% 25.7% 38.6% 25.7% 25.7% 443% 35.7% 0% 0%

Color 54 134 36 6 50 0 0 0 0 O

38.6% 957% 25.7% 43%  357% 0% 0% 0% 0%

0%

Price 134 33 6 43 0 39 0 12 0 13

95.7% 23.6% 4.35 30.7% 0% 27.9% 0% 8.6% 0% 9.3%
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Figure 56:Bar Graphs of Patients and Caregivers for Physical Comfort

The compilation in table 31 and figure 56 shows the result of the preference of
patients and the caregivers regarding physical comfort. The graphs show that among
both groups the physical comfort had very high preference by most, but it was raised

among patients, 91.4% ; than in caregivers, 48.6%.
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Figure 57:Bar Graphs of Patients and Caregivers for Quality
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The compilation in table 31 and figure 57 shows the result of the preference of
patients and the caregivers regarding quality. The graphs show that among both groups

the quality had very high preference by most, but it was reduced among patients, 48.6%

; than in caregivers, 56.4%.
Type and feel of material.
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Figure 58:Bar Graphs of Patients and Caregivers for Type and Feel of Material
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The compilation in table 31 and figure 58 shows the result of the preference of

patients and the caregivers regarding type and feel of material. The graphs show that
among both groups the type and feel of material had very high preference by most, but

it was slightly lower among patients, 56.4% ; than in caregivers, 86.4%.

Style of garment.
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Figure 59:Bar Graphs of Patients and Caregivers for Style of Garment

The compilation in table 31 and figure 58 shows the result of the preference of
patients and the caregivers regarding style of garment. The graphs show that among
both groups the style of garment had varied preference, it was considered very high by
most among patients, 86.4% ; on the other hand it was considered slightly high by most

among caregivers, 48.6%.

Fitting.
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Figure 60:Bar Graphs of Patients and Caregivers for Fitting

The compilation in table 31 and figure 60 shows the result of the preference of
patients and the caregivers regarding fitting. The graphs show that among both groups
the fitting had varied preference, it was considered slightly high by most among
patients, 48.6% ; on the other hand it was considered neither high nor low by most

among caregivers, 64.3%.
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Figure 61:Bar Graphs of Patients and Caregivers for Fashion Appropriateness

The compilation in table 31 and figure 61 shows the result of the preference of
patients and the caregivers regarding fashion appropriateness. The graphs show that
among both groups the fashion appropriateness had varied preference, it was considered
neither high nor low by most among patients, 64.3% ; on the other hand it was

considered very high by most among caregivers, 70%.

Durability.
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Figure 62:Bar Graphs of Patients and Caregivers for Durability

The compilation in table 31 and figure 62 shows the result of the preference of
patients and the caregivers regarding durability. The graphs show that among both
groups the durability had varied preference, it was considered very high by most among
patients, 70% ; on the other hand it was considered slightly high by most among

caregivers, 70%.

Ease of care.
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Figure 63:Bar Graphs of Patients and Caregivers for Ease of Care
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The compilation in table 31 and figure 63 shows the result of the preference of

patients and the caregivers regarding ease of care. The graphs show that among both
groups the style of garment had varied preference, it was considered slightly high by
most among patients, 70% ; on the other hand it was considered very high by most

among caregivers, 91.4%.

Climatic suitability.
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Figure 64:Bar Graphs of Patients and Caregivers for Climatic Suitability

The compilation in table 31 and figure 64 shows the result of the preference of
patients and the caregivers regarding limatic suitability. The graphs show that among
both groups the climatic suitability had varied preference, it was considered very high
by most among patients, 91.4% ; on the other hand it was considered very low by

most among caregivers, 44.3%.

Uniqueness.
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Figure 65:Bar Graphs of Patients and Caregivers for Uniqueness

The compilation in table 31 and figure 65 shows the result of the preference of
patients and the caregivers regarding uniquness. The graphs show that among both
groups the uniquness had varied preference, it was considered very low by most
among patients, 43.4% ; on the other hand it was considered slightly high by most

among caregivers, 38.6%.
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Figure 66:Bar Graphs of Patients and Caregivers for Color

The compilation in table 31 and figure 66 shows the result of the preference of

patients and the caregivers regarding color. The graphs show that among both groups

the color had very high preference, it was considered very high by most among patients,

38.6% ; and it was considered very high by most among caregivers, 95.7%.
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Figure 67:Bar Graphs of Patients and Caregivers for Price

The compilation in table 31 and figure 67 shows the result of the preference of

patients and the caregivers regarding price. The graphs show that among both groups

the price had varied preference, it was considered very high by most among patients,

95.7% ; on the other hand it was considered slightly high by most among caregivers,

30.7%.

Conclusively the results of additional analysis were also consistent with

previous trends of responses among patients and caregivers and brought into limelight

that both groups had different preferences for various dimensions of adaptive clothing.
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4.2 Case Study; Research Phases Two, Three, Four and Five

The objectives of latter part of the study comprised of in-depth study of adaptive
clothing needs of six hemiplegia patients as case study participants. The qualitative part
of study was divided into four phases to answer corresponding last four research
questions proposed for the study. Demographic details of study participants, shown in
table 32 were also collected to know the frequency distribution of different features.

Table 32: Description of Study Participants and Their Grade of Muscular Strength

Participant Age Grade of Hemiplegia
1 01 44 Grade of muscular strength is 2
2 02 39 Grade of muscular strength is 0
3 03 55 Grade of muscular strength is 1
4 04 46 Grade of muscular strength is 3
5 05 52 Grade of muscular strength is 2
6 06 56 Grade of muscular strength is 0

Detailed analysis of research phases two, three, four and five are provided in
this section. After overview of responses, both individual and aggregate data are
presented. Information was gathered from group of study participants (n=6) concerning
(a) assessment of physical limitations (b) body measurements (c¢) clothing needs and
preferences, (d) time taken while using regular clothing (e) adaptive clothing sketching
from basic body block patterns for female shirt, female eastern trouser, male shirt and
male trouser (f) specification sheets for construction of one trial adaptive clothing, (g)
evaluation of trial adaptive garment and (h) time taken while using adaptive clothing.
Data is presented as frequency distribution first, followed by in-depth qualitative

analysis to accurately gauge the real user needs.
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4.2.1 Addressing Research Question Six Corresponding to Research Phase Two

R.Q. 6. Why hemiplegia patients require special adaptations in their clothing?

Assessment of Physical Limitations: Phase two began with selection of a
sample (n=6) of participants surviving from attack of hemiplegia of grade zero to three.
All participants had limited body movements and needed assistance while dressing.
During data collection and analysis, participants were identified only by numbers from
01 to 06. Participants presented different degrees of physical limitations due to
hemiplegia attack. The researcher conducted semi-structured in-person interviews with
participants at their residences. Participants were asked to assign a rating to each area
using a five-point Likert-type scale, ranging from ‘no problem’ (0) to ‘impossibility’
(4) as shown in table 33. Participants were requested to give a full description of
problem areas rated (1) or higher.

Table 33: Assessment of Physical Limitations for Research Question 6

Physical Limitations 0 1 2 3 4
1. Incoordination 2 4
2.Limitation of Body Strength 2 4
3.Liomitation of Head Movement 1 3 2
4.Limitation of Stamina 1 5
5.Limitation of Sensation 2 4
6.Difficulty Lifting, Reaching or Carrying 6
7.Difficulty Handling and Fingering 1 5
8.Inability to Use Extremities 1 4 1
9.Difficulty with Range of Motion of Body 2 4

Note. Greatest identified functional problem areas shown in bold type
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This part of study was majorly concerned only with the physical functional

limitations due to challenge of onset of hemiplegia. Table 33 shows the frequency
results of assessment of physical limitations for participants for nine areas of physical
functional limitations. Each of the nine areas was identified from the literature and
endorsed by a specialist medical professional as common physical limitations in
patients of hemiplegia of grade 0 to 3. The greatest physical limitation areas were
considered by determining the number of participants who assessed them as a problem
or greater. All areas were identified as concern from the participants. Following
qualitative analysis describe each physical limitation as reported to the researcher

during interviews.
In Coordination. All participants gave in coordination (lack of body

coordination) a score higher than zero while assessment. In coordination has been
described in the literature as lack of large muscle coordination. The participant one and
three considered that in coordination was a problem as their physical conditions had
become progressively worse. Participant two and five referred in coordination as a
consistent problem after onset of hemiplegia. They experienced difficulty coordinating
almost every work. Participant three and four had varying physical limitations with
carrying out tasks. For all of these participants, the problem was worse in one side of
body which was affected by hemiplegia. This condition caused weakness, numbness,
paresthesia, and pain in their hand, ankle, and foot. Presence of weakness in their hand
and foot caused difficulty in coordinating movements in rest of their body. In summary,
in coordination, as assessed by study affected their control over their body movements
and they experienced restrictions in performing fine and gross motor skills. This
limitation also affected the use of clothing and fasteners. In coordination affected

overall balance and equilibrium of their body.
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Limitations in Body Strength. All participants gave a score greater than zero to

the physical limitations due to body strength. Two of the participants; three and five,
assessed that body strength was a problem. Rest of the participants; one, two, four and
six stated that their upper body strength had been deteriorating as their disease
progressed and physical conditions worsened. Participant one experienced burning
sensations in the muscles across her back. Participant two and four reported that burning
sensations occasionally decrease as he started to perform exercises promoted by
physical therapist. Participant six had very little strength on his right side and could not
lift anything. He had very little strength in his hands and arms. Body weakness for these
participants involved the full length of the arms and legs (including wrists, hands, ankle,
and feet), shoulder, neck, upper and lower back. The participant’s limitations in these
areas have restricting impact while wearing clothing. Muscular endurance and strength
had been identified as necessary for dressing.

Limitations of Head Movement. All participants assessed limitations of head
movement with a score greater than zero. One participant; three, considered head
movement to be an occasional problem. Participants two, four and six were having
problems moving their head to the right and turning it quickly to either side. With this
condition they had to be very careful against moving their head to the side and could
no longer touch their chin to their shoulder. Participant one and five had extreme head
movement limitations in moving either to the left or right side and could only turn their
head about halfway towards their shoulder on either side. Any type of up and down
movements of head were currently not possible for them. This limitation had
implications not only while wearing clothing but also for the styling features of garment
around the neckline area. Usage of head movement as limitation was also found as a

separate issue in clothing literature.
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Limitations of Stamina. All participants assessed limitations in stamina as

greater than zero. Participant four stated that stamina limitations were dependent largely
upon the type of activity at this stage of his disability. He disclosed that stamina was a
by-product of Hemiplegia stroke, and he was not able to sustain any sort of activity if
his routine was disturbed. According to him he did not have the endurance to perform
any continual activity due to fatigue. Rest of the participants considered stamina to be
major and consistent problem because they had severe symptoms of hemiplegia.
Participant two stated she also felt fatigued because she had to spend the day in some
kind of pain. She explained how her stamina problems worsened over time due to onset
of hemiplegia. Participant three and five narrated that they had been experiencing
tiredness, headache, dizzy spells, and a tremendous amount of pain. Both explained
how they feel excessively thirsty and had high blood pressure, blood sugar and
cholesterol levels. For all study participants, stamina was assessed as a limitation that
was found dependent upon multiple factors. Their stamina was inadequate in
performing many tasks, and specially the task of dressing.

Limitations of Sensation. All participants assessed this of limitation with a
score greater than zero. Four participants; two, three, five and six, expressed major
problems associated with sensation. Participant three was experiencing increasing
numbness in her extremities. She felt threatened by increasing numbness. Participant
five could not move without substantial effort. Participant six considered sensation to
be a major issue. He also had fluctuating pain around his hipbone and lower back.
Limitation in sensation for these participants encompassed hyper-sensitivity of the skin
in some parts of the body, sensitivity to humidity, sensitivity to low temperature and
numbness in the extremities. These limitations had consequences regarding wear ability
of clothing, specially towards the type of fabric used in a garment and the construction

method of the garment.
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Difficulty in Lifting and Reaching. All study participants expressed difficulty

in various lifting and reaching movements, majorly due to lack of strength. All
participants, therefore, gave similar score to the best of their judgment. Each
Participants assessed as impossible to perform for various activities in this area. The
limitations of lifting and reaching had significant repercussions for the act of dressing
and affected their choice of type of fastening and location of fasteners.

Difficulty in Handling and Fingering. Most of the participants assessed this
area with a score of four, indicating impossibility. This limitation mainly contributed
towards failure to execute fine motor movements and was taken as major issue in
dressing activities such as manipulating small fasteners and using accessories. A
common concern found was inability in handling small items due to inadequate
capacity in clutching and holding. One Participant; three, commented that in spite of
her strong intentions this limitation held her back from performing a lot of activities.
Participant five shared how he had to get help of some caregiver to get ordinary tasks
done, such as adjusting his shirt properly, as his fingers lacked the sensitivity to
manipulate fabric layer. Participant six experienced enhanced pain and numbness in his
left side and so this limitation was seen more on this side. Many participants held the
view that this limitation was worsening with time. This limitation had its consequences
regarding type of clothing design such users need along with modifications required in
choice of fasteners.

Inability to Use Extremities Three participants; two, five and six, assessed body
extremities inability with a score of three, on the other hand and one participant; four
assessed it with a score of four and one participant; one, assessed this limitation with a
score of two. Most of the participants previously experienced a phase of confinement,
and lost capability to use all extremities during this phase. Phase of complete

confinement improved to a little extent regarding functionality in extremities. The
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threat of such repeat confinement was felt very strongly by all participants. Limitation

of full range of movements of arms and legs became an important reason to have
modified needs regarding clothing. This limitation affected the act of dressing as well
as compatibility of movements of body and garment. Due to this limitation a huge need
prevailed to incorporate some concealed features in clothing that enhanced usability but
not visible enough to categorize such wearers as different from regular users.

Difficulty with Range of Motion of Body. Two of the participants; two and five,
assessed range of motion to be a problem and rest of four participants; one, three, four
and six assessed this limitation as very major problem with scoring it by four. Most of
the participants held the view that their limitation of moving arms over their head and
behind their back as well as limitation of turning their head to side are major
contributing factor towards the emergence of new needs in regular clothing. Declined
range of movements were narrated as limited movements of both arms, limited
movements of head and limitation of leg, knee, and hip movements. Such limitation
caused the participants to not to be able to sustain same position for some period of
time. Lacking the ability to reach to the side or bringing arms behind the back affected
the act of dressing and a desire was expressed to enhance the shape and style of regular
clothing to accommodate for lack of range of motion. Regular clothing requires a
necessary freedom of range of body movements and same is also needed to adjust
clothing once it is on the body.

Other. No participant expressed any additional limitations to the researcher.

Body Measurements of Case Study Participants: Along with assessment of
physical limitation the other important data collected during this phase was individual
body measurements of case study participants. Participants were measured using a
standard tape measure in inches. The measurements taken were recorded in the

measurement chart. This set of measurements were taken in order to make the trial
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garment to the actual size of corresponding participant. Table 34 shows compilation of

these body measurements. For standardization of their sizes, falling in one of four
readymade garment categories of extra small, small, medium, large, and extra-large for
men and women, reference sizes of bust, waist and hip circumference were compared
as shown in table 35. This comparison showed that one of the participants; one,
belonged to small size for female, whereas another female participant; two belonged to
large size for female, and last female participant; three belonged to extra-large size for
female, two among male participants; four and five belonged to medium category of
men and last male participant; six belonged to the large size category for men.

Table 34:Case Study Participant’s Body Measurements Chart in Inches

Participants 01 02 03 04 05 06
Female Male

Across Back 14 15 157 15 16 ' 17

Chest/Bust 36 % 40 43 % 40 38 44
Waist 29 33 38 34 33 38 %

Hip 38 44 46 40 38 44

Center Back Length 14 15 15 15 16 17

Hip Depth 10 10 1/2 11 11 12 13
Arm Length 20 21 22 23 23172 24172

Girth 13 15 15% 16 16 Y2 17

Trouser Length 39 % 41 42 42 43 45

Crotch 10 11 11 11 12 13
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Table 35: Relevance of Individual Measurements to Standard Sizes

Extra Small  Small Medium Large Extra Large
Male 4&5 6
Female 1 2 3

4.2.2 Addressing Research Question Seven Corresponding to Phase Three

R.Q. 7. What are the special requirements expressed by hemiplegia patient for everyday
clothing to acquire enhanced agility, with special focus on viewpoint about comfort in material
and garment, management of care and storage, conformance to social norms, aesthetics, and

cost effectiveness?

Assessment of Potential Clothing Problems: All participants expressed about
their limited body movements in phase two and stated about their need of assistance
while dressing. During data collection and analysis of phase three, participants were
identified only by numbers from 01 to 06. The researcher conducted semi-structured
in-person interviews with participants at their residences regarding assessment of
potential clothing problems as shown in table 36. Participants were requested to assign
a rating to each regular clothing problem using a five-point Likert-type scale, ranging
from ‘no concern’ (0) to ‘very high concern’ (4). Participants were requested to give a
full detail of clothing problem rated (1) or higher.

Table 36: Assessment of Potential Clothing Problems for Research Question 7

0=No concern, 1=Light concern, 2=Moderate Concern, 3 High Concern, 4= Very high Concern

Clothing Problems 0 1 2 3 4
Putting on and Taking off Dress 2 4
Managing Fasteners of Dress 1 5
Freedom of Movement after Dressing 2 4

Quality of Fabric of Dress 1 5
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Coverage of the Body by Dress 3 3
Style of Dress 2 4
Construction Quality of Dress 4 2
Irritating Features in Dress 6
Aesthetics of Dress 1 5
Cultural Conformance of Dress 4 2
Cost of Dress 1 1 4
Storage of Dress 2 3 1
Wash ability of Dress 1 5
Facility of Features for New Needs 6
Durability of Dress 1 2 3
Overall Comfort of Dress 2 4

Note. Greatest identified clothing problem shown in bold type
For each clothing problem, all participants (n=6) responded to every item. Out
lining the required clothing needs and preferences of the study participants helped in
narrowing down the desired adaptive features in the designing stage. Each of the
potential clothing issue was identified from the literature and endorsed by specialist
medical professional as common problem with regular clothing for patients of
hemiplegia of grade 0 to 3. With identification of regular clothing problem participants
were they also probed about their perceived desirable features in clothing suitable for
them. Table 36 shows the response of participants for each problem. Using the same
analysis as for Table 34 the data of current phase was analyzed to bring into limelight
the actual needs for adaptive clothing designs as described by the real users.
Putting on and Taking off Dress All participants gave this dimension a score
greater than zero. Out of these four participants, one, three, four and five, described this

clothing problem as problem with very high concern. For rest of two participants, two
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and six, this problem was scored as holding high concern. Participant four categorically

expressed his pain while putting on and taking off regular clothing as it was confining
and felt tight while act of dressing. Participant three and five correlated this problem
with their inability to coordinate and lack of stamina. Participant one exclaimed how
she had to take rest period while dressing as the process in one go was very draining
for her. She pointed out the pain streaks as she tried to pull her dress up over her head
to put it on. Thus, the act of dressing had been reported as a painful task that required
help from some caregiver on daily basis. Categorically, all participants indicated a need
in adaptive clothing design for an opening, preferably at front, to facilitate act of
dressing.

Managing Fasteners of Dress. All participants (n=6) had problem with
fastenings. Five of the participants; one, two, four, five and six, held the view that
fasteners were problem of very high concern and only one participant; three, considered
it as problem of high concern. All participants considered zippers as problematic due
to physical limitation of holding and fingering. Location of zippers at the back was
completely disliked by all. Zippers were either considered for elimination or to have a
large holder at zipper slider to aid in holding and moving it. All participants favored
attachment of a bottom flap and a covering flap when zipper is applied to avoid any
friction to skin. It was also mentioned that use of zipper on the side which is not affected
by hemiplegia was easier. Participants also criticized use of regular size small buttons
and buttonholes as fasteners. Difficulty of to manipulate and manage buttons if used as
fastener was also accompanied by the complaint of becoming undone as participants
turned over in bed Another issue reported was that the button come off the garment
easily if it was not very securely attached to the garment fabric. Recommendations
consisted of minimum numbers of buttons to be opened and closed, use of larger size

buttons which had to be stitched securely on the side which could be reached easily.
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Use of hooks and eyes were declared as impossibility by all the six participants, due to

small size of hook and eye and level of focus needed to use these as fasteners. Another
problem fastener type identified for this population while interviews was the snap.
Participants commented that snaps needed more pressure by the fingers than they
possessed. A rejection for the use of hooks and eyes or snaps as fasteners in clothing
was judged from the interviews. Velcro, a hook-and-loop fastening mechanism, was
considered as a favorable solution by the participants. A few complaints about Velcro
mentioned the stiffness and inflexibility of its material; the materials were
uncomfortable because the sharp corners if exposed directly caused damage to the skin
adding additional discomfort to the pain of the disability. Adequate solutions comprised
of sensitive methods of its stitching to prevent harm to wearer which in turn could built
user confidence in its ability to stay fastened. General comments with fasteners were
attributed to their nature, location on garment, size, the strength needed to fasten and
ability of hand-to-eye coordination to manipulate fastenings. It was found that
participants had already made some adaptations on their own in their regular clothing
to create opening and used fasteners that would work within the existing regular
clothing.

Freedom of Movement after Dressing. Deficiency of freedom of movement
was scored as problem of very high concern for most of the participants; two, four, five
and six. Two of the participants; one and three, considered it as problem of high
concern. The participant two who considered this a problem of very high concern tried
to solve it by wearing oversized clothing. Darts and shaping of any kind were declared
as problems by all the participants. They also designated weight of fabric used for
clothing as a contributory factor to create hindrance of movement. Any feature of the
garment that kept close to the neck was also considered as constraining movement.

Solutions proposed by the participants for improving freedom of movement in adaptive
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garment included creating more ease allowance, and planning flat necklines not very

close to neck

Quality of Fabric of Dress. Participant responses were found most for this
clothing dimension as problem of very high concern. For only one participant, four, it
was a problem of high concern. Participants specified that the use of man-made fibers
in the garment be kept to a minimum. They stated that fabric such as polyester was not
comfortable, and they held the view that natural fiber specially cotton “breathed” better
and looked nicer. Complaint against polyester causing skin rash was also reported by
one participant: three. The only concern with cotton was its tendency to wrinkle and for
it participants recommended a very mild blend to provide wrinkle free property.
Intolerance against pure wool was also reported by two participants: one and five.
Along with nature of fabric, its construction was also mentioned as an issue. All favored
a soft, wash and wear type of fabric.

Coverage of the Body by Dress. Participant responses were split as problem
with high concern; participant two, three and five, and as problem with very high
concern; participant one, four and six, for his area of clothing related problem. It was
assumed at the start of study that coverage of the body related to modesty only. After
data collection and analysis of this phase, coverage of the body by dress was found to
be an important concern for warmth. Comments that related to modesty referred to
sizing of garment and corresponding body measurements. Distribution of size of regular
garments were addressed as too short and with inadequate ease. Due to specific physical
limitations of this group the movements of wearer were less synchronized and thus
caused raised hems and side slits, exposing areas of the body. A strategic planning of
ease allowances at different locations of dress was highly recommended. Participants

also required to fulfill their need of warmth in addition to modesty with this aspect of



125
clothing. Due to onset of hemiplegia, they suffer inadequate blood circulation leading

to lack of ability to maintain their body temperature at certain intervals.

Style of Dress. All participants showed their concern about the styles of clothing
that became constricting due to physical limitations of hemiplegia. Most of the
participants categorized it as problem with very high concern; participant two, four,
five and six. Two of the participants; one and three, considered it as problem of high
concern. Almost every participant complained about problem with neck areas of regular
clothing. They explained their inability to have anything tight at the base of neck.
Collars were considered equally undesirable by all, the tight and stiff edge of collar
created pressure areas around the neck. Similar disliking was conveyed about any
constricting element around bust area. All reviewed about more ease needed at the
armhole area and extra ease throughout the length of sleeve. Provision of extra ease at
the waistline was also a common recommendation. It was strongly conveyed that non
availability of these features in every clothing was frustrating for these users. These
participants reported their views about with constricting styles of clothing in general
and held the view that their current physical limitations after onset of hemiplegia caused
all these.

Construction Quality of Dress. Most of the participants; one, two, four and six,
considered construction quality of dree as a problem of high concern whereas two of
the participants; three and five ranked it as problem with very high concern. They all
recommended excellence of construction quality of dress to provide better service and
withstand extra pressure after onset of hemiplegia. Participant four specially indicated
the dire need of durability of construction features to safeguard the issue of ripped and
wearing out seams, popping buttons, disintegration of poor-quality elastics and fraying
edges. It was emphasized that excellence of construction was also needed to withstand

extra washings and stain removal of clothing.
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Irritating Features in Dress. All participants consistently expressed their

concern about problems they face with irritating features in regular everyday clothing.
All rated it as a problem of very high concern. Complaints were about restricting
features at neckline, poor management of buttons and buttonhole, poor fitting of set-in
sleeves and irritable lengths of sleeve which they disliked, any constriction at wrist was
not acceptable along with unsatisfactory lengths of side slits and hem widths. These
participants explained that they started experiencing these irritating features in their

regular clothing after onset of physical limitations of hemiplegia.
Aesthetics of Dress. Majority of the participants; one, three, four, five and six,

considered visual appeal of their everyday clothing to be problem with very high
concern. Only one participant; two, ranked it as problem of high concern. It was a
common comment that lack of good styling to accommodate their new needs made
them look “pitiable” and “different from others”. All expressed their frustration at non
accessibility of appropriate clothing. Functionally designed clothing is usually planned
without any concern of aesthetic appeal, and appropriateness. They expressed that
people with special needs require such solutions for everyday clothing which did not
make them stand apart from normal people or convey a sense of a uniform of some type
to accommodate their special need.

Cultural Conformance of Dress. All participants considered adherence to
cultural norms of local dress as priority and most participants; three, four, five and six,
ranked it as problem of high concern and two participants; one and two, ranked the
conformance to cultural norms as issue of very high concern. All participants desired
to appear comparable to the group around them hence proposed that functional features
should be merged in local dress style to maintain their sense of belongingness.

Cost of Dress. Cost effectiveness was considered an important factor by all

participants. For most of the participants, two, three, five and six cost of dress was a
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problem of very high concern but one of the participants; four, ranked it as problem of

high concern and one participant; one, categorized it as problem of moderate concern.
Everyone was concerned about obtaining higher value in their dress in manageable
budget. Availability of better-quality clothing with desired features in most cost-
effective way was endorsed by all.

Storage of Dress. All participants expressed the ease of storage of their special
clothing as a dimension of concern and ranked it higher than one. Most of the
participants; three, five and six, ranked this as problem of high concern but one of the
participants; four, endorsed this feature as problem with very high concern. Two of the
participants; one and two categorized this dimension as problem with moderate
concern. It was commonly commented that the desired features should not be technical
in a way that these require special facilities of storage when not in use. Everyone talked
about invisibility of special features while wearing as well as storage.

Wash ability of Dress. Easy washing of the everyday clothing of participants
with special needs due to hemiplegia was commented by most participants; one, two,
four, five and six, as problem with very high concern. Where one participant; three,
ranked it as problem with high concern. All held the view that easy wash ability is very
necessary because due to specific needs their clothing goes to frequent washing cycles
thus any specific technique needed to wash and dry these will add to the cost of
maintenance. It was commonly stated that the desired featured used in their everyday
clothing should be planned with easy maintenance in mind.

Facility of Features for New Needs. Provision of facility of features to cater to
new needs after onset of hemiplegia was endorsed as problem with very high concern
by all the study participants; one, two, three, four, five and six. Everyone brought into
limelight the dire need to bring special features in everyday clothing to accommodate

their new needs.
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Durability of Dress. All participants showed their concern about durability of

their clothing by giving it a score higher than 1. More participant, three, four and six
considered it as problem of very high concern. Fewer participants, one and five scored
it as problem of high concern, whereas a single score of participant; two, regarded it as
issue of moderate concern. Along with appropriateness of clothing according to new
needs, all participants considered durability as very important factor. According to one
participant the struggle to obtain a good piece of clothing would be useless if it is not
durable.

Overall Comfort of Dress. Higher concern was shown towards overall comfort,
encompassing all dimensions of their dress. Most of the participants; one, three, four
and six, ranked it as issue of very high concern, whereas fewer participants; two and
five considered it as problem with high concern. All endorsed the need of overall

comfort of dress in all respects of physical, sensorial, psychological, and physiological.

Assessment of Time Taken for Dressing by Study Participants: For phase
three of data collection dressing time estimation was also conducted. Data was gathered
from each participant individually. Each participant was estimated thrice for dressing
time then average of three readings is compiled in table 37.

Table 37: Assessment of Time Taken for Dressing of Regular Clothing

Participants
1 2 3 4 5 6
Minutes 7 7.5 8.5 7 7.5 8

Each participant was estimated for time taken to dress and undress, thrice on different

visits by using a stopwatch, then an average of three recorded readings was calculated.
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4.2.3 Addressing Research Question Eight Corresponding to Phase Four

R.Q. 8. How to incorporate specified requirements as expressed by hemiplegia patient
in the structural layout of proposed everyday adaptive clothing design solution to
acquire enhanced agility?

Analysis of previous phases provided working background for phase four of
research. All activities were focused around development of appropriate adaptive
clothing design solutions for specific needs due to physical challenges as outcome of
hemiplegia. Corresponding standard body block patterns were used to create
modifications appropriate for the study participants. Specification sheets outlined the
construction process of the chosen trial adaptive clothing design.

Designing of Adaptive Clothing: Participants recommended the development
of an acceptable basic style of everyday clothing, they showed inclination that if
adaptive structural detailing suits their specific needs they will be willing to use it
further in different colors and made out of different fabrics according to changing
seasons. The scope of current study was to evolve structural modification in the clothing
design to accommodate the preferences stated in previous phases of research. There
were no efforts made beyond the scope of study to incorporate variation of colors and
fabrics. Current exploration was focused on finding out how new needs could be
engineered in the structural design of everyday clothing to appropriately fulfill the
specific needs stated by participants. Researcher anticipated to collaborate the input of
all study participants during previous phases to draw three variations of adaptive
clothing designs for both genders, and latter selecting one design which was most
favored among these to be constructed. The designing phase followed the conceptual
framework proposed for the study to create user centered adaptive clothing designs for
everyday use. Traditional methodology of designing does not include opinion of real

users while this process. In contrast to the stereotype method of design development,
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during current study, prospective users were major contributors in development of

adaptive clothing designs so that their real needs are incorporated in proposed designs

in most appropriate manner, so a successful solution is sought.

Adaptive clothing design sketches started with the basic body block patterns of
female and male garments as reference guideline. Three adaptive clothing sketches of
female shirt and eastern trouser and three adaptive clothing sketches of male shirt and
trouser were prepared keeping in mind the user needs assessed in previous phases. For
development of female adaptive clothing sketches the front and back drawing of basic
bodice block of long, straight, set-in sleeves, a round neckline, bust and waist darts in
the front, and waist darts in the back was used as template and manipulated for
adaptations. Similarly, basic block patterns of female eastern trouser, male shirt and
male trouser were used, appendix 17, 18, 19 and 20. Using the details of participant
interviews at phase two and three, the researcher proposed three adaptive clothing
design options for female and three for male clothing which accommodated functional
as well as esthetic features. Flat sketches of the adaptive clothing designs were drawn
and are shown in appendix 21, 22, 23, 24, 25 and 26. The findings from the real end
users, during different phases of research, provided foundation guidelines that a priority
in design development would be to design a comfortable, well-fitting adaptive clothing
design with easy-to-manage fasteners and extra ease allowance for ease of movement.
Overall designing preferences were for a loose and unfitted type of clothing as
expressed by end users. Plain round neckline was also analyzed as a dominant
preference. For loose fitting sleeves raglan and drop shoulder styles were
recommended. A common rejection for any detailing feature of adornment was
assessed. As the emphasis was more on the structural modification to accommodate
new functionality with esthetics so this study rigorously explored probabilities of

structural layout and construction details and no effort was made to assess effect of
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changing color and surface patterns of material. The length of proposed shirt designs

(just touching the knees) was also preferred by all participants. This concealed certain
areas of the body, which was also noted as a modesty requirement of Pakistani context.
Two side slits allowed for extra flexibility, and hem was slightly lower than regular to
allow for extra coverage, a feature preferred by participants. Adaptive clothing sketch
development completed with participant view about functional and aesthetic aspect of
proposed clothing. Type of seams suggested were simple seam with press opened seam
allowances to minimize possibility of bulk at seams; problem mentioned in interviews.

Fabric Selection and Construction of Trial Adaptive Clothing: Material
selection for proposed adaptive clothing designs was done from locally produced
materials, keeping in mind specific needs assessed in phase one, two and three. After
detail deliberation and approval of supervisory committee locally produced combed
mercerized cotton of 100gsm was selected that seemed fulfilling indicated performance
requirements and held best possible combination of required comfort properties.
Standardized textile tests of the selected material were done in textile testing lab at
material manufacturing site (appendix 27). After approval of textile experts of advisory
panel. the selected material was procured from a local production unit (appendix 28).
Out of three flat sketches one was selected for trial garment. A quarter scale of selected
design was first constructed from recommended local material. The prototype was
rigorously discussed with garment construction specialist to reach best fit of solutions
regarding sewing detail and fastener placement. A few technical modifications were
recommended by specialists. Second prototype incorporated all recommended features
of construction and was finalized as baseline for trial garment. All construction details
were written carefully in respective specification sheets of every part to ensure
conformance to recommendations, appendix 29, 30, 31 and 32. Specification sheets

were prepared, as shown in figure 68, 69, 70, 71, to ensure replicability of current study.
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Design Details And Sketches Of Front And Back Of Trial Adaptive Female Shirt

Description of trial
adaptive design

Measurments of dress

in inches

1 2 3
Bust 23 | 251 26
Waist 21 | 23 | 24
Hip 25 | 27| 28
Full
Length |39 | 36 | 40
Sleeve
Length 21 20 | 21
Sleeve
Opening | 6.5| 6.5 7
Across
Back 14.5 151 16
Side Slit| 19| 17 | 20

A loosely fitted long shirt with round neckline having full
opening at both sides with velcro strips attached to both
sides of back of shirt and corressponding soft part of velcro
on both sides at front, as clouser in stead of side seams.
Long, loosely fitted raglan sleeves with velcro as fastener
at front diagonal raglan line providing an openings in front.
Sleeves with double sided zipper, stiched with one flap
facing back ward through out the length of sleeve across

top with two sliders moving in opposite direction

Front

Back

Figure 68:Specification Sheet of Adaptive Clothing Design, Female Shirt
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Design details and sketches of front and back of trial adaptive male shirt

Description of trial
adaptive design

Measurments of dress

in inches
4 516
Bust 27 26|28

Waist 26 | 25 (27

Hip 27 | 26 28
Full 3030 (33
Length

Sleeve |23 |22 |24

Length

Sleeve 71 7175

Opening

Across 1617 | 17

back

A loosely fitted short shirt with round neckline having full
opening at both sides with velcro strips attached to both
sides of back of shirt and corressponding soft part of velcro
on both sides at front, as clouser in stead of side seams.
Long, loosely fitted raglan sleeves with velcro as fastener
at front diagonal raglan line providing an openings in front.
Sleeves with double sided zipper, stiched with one flap
facing back ward through out the length of sleeve across top

with two sliders moving in opposite direction

Front

Back

Figure 69: Specification Sheet of Adaptive Clothing Design, Male Shirt
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Design details and sketches of front and back of trial adaptive female eastern trouser

A eastern trouser with loose belt having elastic waist band
Description of trial

and top to bottom opening at both sides with double sided
adaptive design

zipper and two rollers on both sides; velcro strapes from

Measurments in inches | front to back at both sides on top of back of beltt for clouser

Trouser |39 (36 KO

[}
Length m]
Front

Crotch 15| 14 | 16

Trouser (24 |24 P4

Width
Belt 7 7 17

Length
Paincha |15 |15 |16 _
Paincha | 8.5|8.5 |9
Opening Back

Paincha (40 | 42 |44

Length

Crotch 15| 14 |16

Figure 70: Specification Sheet of Adaptive Clothing Design, Female Eastern trouser
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Design details and sketches of front and back of trial adaptive male trouser

A loosely fitted trouser with elastic waist band at belt and
Description of trial
top to bottom opening at both sides with double sided
adaptive design

zipper and two rollers on each side; velcro strapes from

Measurments in inches | front to back at both sides on top of back of belt for clouser

Belt 34| 34 (40

Waist 34| 33 (39 Front
Hip 45 143 |49

Belt 2 212

Length J

Trouser | 18 18] 20

Width

Trouser | 8.5 8.5 (9

Opening Back

Trouser (42 | 43 | 45

Length

Crotch 171 1718

Figure 71:Specification Sheet of Adaptive Clothing Design, Male Trouser
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4.2.4 Addressing Research Question Nine Corresponding to Research Phase Five
R.Q. 9. What is the effectiveness of proposed structural modifications in every day
adaptive clothing design solutions, incorporating special requirements expressed by
hemiplegia patients to acquire enhanced agility?

Assessment of Wear Trial Effectiveness: After preparation of triplicates of
adaptive clothing trial adaptive clothing design, these were provided to the same study
participants for wear trial of three weeks at their residences, assuming their everyday
life. The last phase of data collection from selected study participants was focused to
evaluate the effectiveness of modifications proposed in trial garment after trial period.
A timed dress trial was also conducted to compare time taken to dress using regular and
adaptive clothing. The effectiveness was expressed by same study participants who
provided information in phase two and three about their physical challenges and
clothing problems in regular clothing after onset of hemiplegia and took part in user
centered adaptive clothing design sketches of phase four. Participants were able to
evaluate the trial garment for its structural modifications based on their previous
feedback. Participants ranked each choice from five of the options starting from not
wearable to exceptional.

Table 38: Evaluation of Trial Garment Intervention for Research Question 9

0= Not wearable, 1=worse than expected, 2=Just as Expected, 3=Better than expected, 4=Exceptional

Clothing Dimension 0O 1 2 3 4
Putting on and Taking off Dress 4 2
Managing Fasteners of Dress 2 3 1
Freedom of Movement after Dressing 2 4
Quality of Fabric of Dress 2 2 2

Coverage of the Body by Dress 3 1 2
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Style of Dress 5 1
Construction Quality of Dress 4 2
Irritating Features in Dress 6
Aesthetics of Dress 2 4
Cultural Conformance of Dress 1 5
Cost of Dress 4 2
Storage of Dress 2 4
Wash ability of Dress 2 4
Facility of Features for New Needs 1 5
Durability of Dress 4 2
Overall Comfort of Dress 1 2 3

Note. Greatest identified trial adaptive clothing feedback shown in bold type
Participants (n=6) were asked about the same clothing related problems after
onset of hemiplegia as were asked in phase three of the study. Participants ranked the
trial adaptive clothing for its structural modification to accommodate the special needs
of hemiplegia patients due to the specific physical challenges after onset of stroke.
According to their expectations they selected against each clothing dimension. The
accumulative results are shown in Table 38 and then qualitative reviews of participants
regarding each dimension are reported. Latter results of timed dressing of adaptive
clothing trial design was estimated to compare it with recorded timed dressing of
regular clothing. This phase of current study concluded data collection and analysis
Putting on and Taking off Dress All participants gave this dimension a score
greater than zero. Out of these four participants, one, three, four and five, described this
trial adaptive clothing as problem better than they expected. For rest of two participants,
two and six, the trial adaptive clothing was scored as exceptional. Participant four

categorically expressed his happiness while putting on and taking off adaptive clothing
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as it was comforting and felt right while act of dressing. Participant three and five

correlated their experience of trial adaptive clothing according to the freedom of
dressing before onset of hemiplegia. Participant one exclaimed how she had to take rest
period while dressing with regular clothing but now the act of dressing became easier
and less draining. Categorically, all participants indicated a positive feedback for trial
adaptive clothing design with its structural modifications to facilitate act of dressing.

Managing Fasteners of Dress. All participants (n=6) had shown liking for the
proposed fastenings in trial adaptive clothing. Three of the participants; one, two, and
six, held the view that fasteners were better than they expected whereas two participants
ranked it as just as expected and one participant; three, considered it as exceptional. All
participants considered Velcro fastener as a good choice. Location of zippers in the trial
adaptive clothing was liked by all. All participants favored attachment of bottom flap
and a covering flap of zipper which avoided any chance of friction to skin. General
comments with fasteners were attributed to their nature, location on garment, size, the
strength needed to fasten and ability of hand-to-eye coordination to manipulate
fastenings.

Freedom of Movement after Dressing. Freedom of movement after dressing
the trial adaptive clothing was scored as exceptional by most of the participants; two,
four, five and six. Two of the participants; one and three, considered it as better than
their expectations. The participant two who considered this as exceptional appreciated
the right amount of ease at different locations. Participants also designated type of
fabric used for clothing as a contributory factor to promote freedom of movement.

Quality of Fabric of Dress. Participant responses were found equally
distributed among just as expected, better than expected and exceptional. Two
participants; four and six, ranked it as just as expected. Two participants; one and five,

ranked it as better than expected. Two participants; two and three, ranked it as
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exceptional. Participants specified that the natural fiber content cotton of trial adaptive

clothing “breathed” better while use and looked nicer. Mercerization of the selected
cotton material provided partial wrinkle resistance. Along with nature of fabric, its
construction and weight was also mentioned as contributory factor favored by all.

Coverage of the Body by Dress. Participant responses were split as just as
expected; participant two, three and five, and better than expected; participant one and
four, and exceptional by participant six, for his area of trial adaptive clothing. It was
exclaimed by participants that coverage of the body not only provided modesty but was
also found to be important for provision of warmth. Comments that related to modesty
referred to right sizing of trial adaptive clothing to corresponding body measurements.
All favored the strategic planning of ease allowances at different locations of dress,
appropriate lengths of clothing parts and best fit of length of side openings

Style of Dress. All participants showed their appreciation about the style of trial
adaptive clothing that accommodated their modified needs due to physical limitations
after onset of hemiplegia. Most of the participants categorized it as better than expected;
participant one, two, four, five and six. One of the participants; three, considered it as
exceptional. All participant preferred trial adaptive clothing over regular clothing. They
explained their positive reviews about more ease provided at the armhole area and extra
ease throughout the length of sleeve. Provision of extra ease at the waistline was also a
common relief felt by all. These participants reported about overall appropriateness of
style of trial adaptive clothing in general and held the view that their current physical
limitations after onset of hemiplegia were catered well.

Construction Quality of Dress. Most of the participants; one, two, four and six,
considered construction quality of dree as better than they expected whereas two of the
participants; three and five ranked it as exceptional. They all endorsed fineness of

construction quality of trial adaptive clothing that provided better service and withstood



140
extra pressure on certain areas to address their specific physical challenges after onset

of hemiplegia. Participant four specially indicated durability of construction features
that safeguard the issue of ripped and wearing out seams. It was also emphasized that
excellence of construction also contributed to withstand extra washings and stain
removal of clothing.

Irritating Features in Dress. All participants consistently expressed their
positive review of removal of irritating features of regular clothing in the provided trial
adaptive clothing. All rated it as just according to their expectations. These participants
explained that they felt satisfied with the modifications in trial adaptive clothing which
controlled irritating features they started to experience in their regular clothing after

onset of physical limitations of hemiplegia.
Aesthetics of Dress. Majority of the participants; one, three, five and six,

considered visual appeal of their trial adaptive designs as everyday clothing to be
exceptional. Two of the participants; two and four, ranked it as better than their
expectations. It was a common comment that aesthetical styling of trial adaptive
clothing to accommodate their functional needs was very satisfactory and helped to
make them look “just like others”. All expressed their pleasure about appropriateness
of incorporated modifications in trial adaptive clothing that maintained aesthetic
appeal. They expressed that such solutions were needed so that people with special
needs did not feel themselves institutionalized or apart from normal people.

Cultural Conformance of Dress. Most participants: one, three, four, five and
six, ranked cultural conformance of provided trial adaptive clothing as exceptional and
one participant; two, ranked the conformance to cultural norms as better than her
expectations. All participants conveyed their pleasure to be able to appear comparable
to the group around them and appreciated the way functional features were merged in

local dress style to maintain their sense of belongingness.
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Cost of Dress. Cost effectiveness of trial adaptive clothing was considered by

most of the participants; two, three, five and six, as just according to their expectations
and two of the participants; one and four, ranked it as better than their expectations.
Everyone approved cost of trial adaptive clothing, they conveyed their satisfaction
about being able to obtain higher value in their everyday use adaptive clothing in
affordable budget. Availability of trial adaptive clothing for everyday use with better
quality possessing desired features in most cost-effective way was endorsed by all
participants.

Storage of Dress. All participants expressed satisfaction for the ease of storage
of trial adaptive clothing and ranked it higher than one. Most of the participants; three,
four, five and six, ranked this as better than their expectations, whereas two of the
participants; one and two, endorsed this feature in trial adaptive clothing as just
according to their expectations.

Wash ability of Dress. Easy washing of the trial adaptive clothing provided to
study participants with special needs due to hemiplegia was commented by most
participants; one, two, four, and six, as better than their expectations. Whereas two
participants; three and five, ranked it as just according to their expectations. All
appreciated the easy wash ability as due to their specific needs their clothing had to go
to frequent washing cycles. It was commonly stated that the ease in washing of provided
adaptive solution as everyday clothing was significant for easy and economical
maintenance.

Facility of Features for New Needs. Provision of facility of features to cater to
new needs after onset of hemiplegia was endorsed as exceptional by most of the study
participants; one, two, three, four, and six. One participant; five, considered it as better

than his expectations Everyone brought into limelight the successful endeavor of
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bringing special features in every day adaptive clothing to accommodate their new

needs.

Durability of Dress. All participants showed their confidence about durability
of trial adaptive clothing by giving this dimension a score higher than 1. More
participant, three, four, five and six considered it just as they expected. Fewer
participants, one and two scored it as better than their expectations. Along with
appropriateness of clothing according to new needs, all participants also acknowledged
durability of trial adaptive clothing. According to one participant this enabled them to
obtain a durable piece of clothing with adaptive features.

Overall Comfort of Dress. Higher satisfaction was shown towards overall
comfort, encompassing all dimensions of trial adaptive clothing. Most of the
participants; one, three, and six, ranked it as exceptional, whereas fewer participants;
two and five considered it as better than their expectations and participant four ranked
it as just as he expected. All endorsed the provision of overall comfort of trial adaptive
clothing, in all respects of physical, sensorial, psychological, and physiological. All
participants felt that adaptations presented in the trial adaptive clothing as everyday
garment were sufficient to their satisfaction.

Assessment of Time Taken for Dressing of Trial Adaptive Clothing by
Study Participants: To conclude data collection of phase five of this research,
dressing time estimation was conducted with the study participants while using trial
adaptive clothing. Data was gathered from each participant individually. Each
participant was estimated thrice for dressing time then average of three readings is
compiled in table 39, along with the estimated time taken while using regular cloth to

draw comparison.
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Table 39: Comparison of Time Taken for Dressing of Regular and Adaptive Clothing

Participants
1 2 3 4 5 6
Minutes 7 7.5 8.5 7 7.5 8
(regular clothing)
Minutes 3.5 3 3.5 3.5 3.5 3.5
(adaptive clothing)
Difference 3.5 4.5 5 3.5 4 4.5

Each participant was estimated for time taken while dressing with trial adaptive

clothing, thrice by using a stopwatch, then an average of three recorded readings was

calculated. All results are shown in table 39. Difference of duration of dressing interval

of regular and adaptive clothing was calculated to assess effectiveness of trial adaptive

clothing. For each participant, the difference of time taken to dress with regular and

adaptive clothing showed a substantial difference indicating effectiveness of trial

adaptive clothing.
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Chapter 5

Discussion

Hemiplegia affects sufferers in many ways and in different degrees. When
someone experiences a stroke and is paralyzed the act of getting dressed is a painful
ordeal both physically and emotionally. Changes and limitations that occur in physical
body are very pronounced for such sufferers and thus special needs for adaptive
clothing arise. Physically challenged population due to any base line body condition
have great difficulty finding everyday use garments that fit correctly, hang properly,
and enable them to be dressed easily. When a segment of society has some specific
need, designing clothing to accommodate that need is required. Satisfaction and
confidence one can achieve from usual dress is hard to accomplish when the clothing
one wears is difficult to manipulate and does not fit well. This research about adaptive
clothing designing for special needs of physically challenged hemiplegia patients
provided such solutions that both the study participants and their care givers had an
easier time with dressing. Different types of adaptations recommended in this study
allowed the participants to be dressed with reduced rolling, lifting, or repositioning and
provided enhanced satisfaction, an emotional boost and elevated confidence to users.
In this chapter significant findings are discussed considering existing literature. The
chapter also encompasses major conclusions drawn from the study, implications of the

findings and recommendations for the future research.

5.1 Summary of the Findings

For objective one the survey from hemiplegia patients and caregivers along with
interview input from specialist doctors revealed that the comfort of the material and
garment of everyday clothing of patients facing physical challenges due to hemiplegia

is an important requirement in the adaptive clothing after the altered needs of users. The
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five questions asked in this context focused on getting information about various

dimensions of clothing comfort. The overall trend and higher percentage of responses
showed that study participants believe that provision of comfort in the material and
structure of garment is an important element to be encompassed for effective designing
of every day adaptive clothing for hemiplegia survivors. Viewpoint about physical
limitations, issues regarding different areas of difficulty in regular clothing, extent of
exposure in regular clothing during treatment, priority of comfort dimensions and

individual ideas other than questioned were probed from all participants.

For objective two the survey from hemiplegia patients and caregivers along with
interview input from specialist doctors revealed that the economic feasibility of
everyday clothing of patients facing physical challenges due to hemiplegia is an
important requirement. The five questions asked in this context focused on getting
information about various dimensions of economic feasibility. A mix overall trend of
responses showed that patient participants believe that cost effectiveness is very
important element to be encompassed for effective designing of every day adaptive
clothing for hemiplegia survivors whereas caregiver participants held slightly different
opinion and considered cost effectiveness as slightly less important factor. The input of
doctors also supported the caregiver’s viewpoint. Questions regarding annual frequency
of buying clothing, gross expenditure in summer, gross expenditure in winters,
expenses on single dress in summers and expense on single everyday dress in winter

were estimated

For objective three the survey from hemiplegia patients and caregivers along with
interview input from specialist doctors revealed that the ease of maintenance and
management of everyday clothing of patients facing physical challenges due to
hemiplegia is an important requirement in the adaptive clothing after the altered needs

of users. The five questions asked in this context focused on getting information about
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various dimensions of manageability of clothing. The overall trend and higher

percentage of responses showed that study participants believe that ease of garment
management is an important element to be encompassed for effective designing of
every day adaptive clothing for hemiplegia survivors. Viewpoints about ease of
washing, quick drying, long term usability, wrinkle free material and ease of storage

were enquired from study participants.

For objective four the survey from hemiplegia patients and caregivers along with
interview input from specialist doctors revealed that the conformance to social norms
of everyday clothing of patients facing physical challenges due to hemiplegia is an
important requirement. The five questions asked in this context focused on getting
information about various dimensions of social conformance. A mix overall trend of
responses showed that patient participants believe that social conformance is very
important element to be encompassed for effective designing of every day adaptive
clothing for hemiplegia survivors whereas caregiver participants held slightly different
opinion and considered social conformance as slightly less important factor. The input
of doctors also supported the caregiver’s viewpoint. Questions regarding feeling of
embarrassment due to extent of exposer, influencers for clothing decisions, contributors
for clothing acquisition, aspects affecting clothing decisions and perception of self by

use of clothing were probed.

For objective five the survey from hemiplegia patients and caregivers along with
interview input from specialist doctors revealed that the aesthetics of design of
everyday clothing of patients facing physical challenges due to hemiplegia is slightly
important requirement in the adaptive clothing after the altered needs of users. The five
questions asked in this context focused on getting information about various
dimensions of aesthetics of design. The overall trend and higher percentage of

responses showed that study participants believe that provision of aesthetics of design
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in garment is slightly important element for designing of every day adaptive clothing

for hemiplegia survivors. Viewpoints about getting matching clothing items, coherence
to local style, suitability of color, seasonal suitability, and type of services from

designers to provide such clothing were probed from all participants.

For objective six, detailed information about physical limitations was gathered
during participant interviews, establishing different physical limitations expressed by
the sample of participants (n=6). These physical limitations had been detailed based on
suggestions in the literature, the Enabler Model and as proposed from concerned
medical specialists. Analysis of the results showed that body strength, difficulty lifting,
reaching, or carrying, difficulty handling and fingering, limitations of stamina,
limitations of head movement, difficulty with range of motion of body and in

coordination were major problem areas for participants.

For objective seven clothing needs and preferences were assessed, as expressed
by hemiplegia patient for everyday clothing to acquire enhanced agility, with special
focus on viewpoint about comfort in material and garment, management of care and
storage, conformance to social norms, aesthetics, and cost effectiveness. Clothing
dimensions were established from past clothing literature. These findings about
clothing inclinations expressed by study participants suggested how important it was to
priorities real user’s preferences to find some solutions that generated a comfortable,
well-fitting garment that allowed for ample ease of movement along with adherence to

local social norms, ease of care and storage and affordability.

For objective eight to incorporate specified requirements as expressed by
hemiplegia patient in the structural layout of proposed everyday adaptive clothing
design solution to acquire enhanced agility, the researcher created three adaptive

clothing design sketches for female and same for male participants; inspired by the real
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needs of users as assessed in previous phases of research. The suggested drawings of

adaptive clothing designs were evolved from basic body blocks for both male and
female; modified structural features accommodated the functional as well as aesthetic

requirements as suggested by study participants during in-depth interviews

For objective nine to assess the effectiveness of proposed structural
modifications in every day adaptive clothing design solutions, incorporating special
requirements expressed by hemiplegia patients to acquire enhanced agility, one
adaptive clothing design was selected from those suggested in previous stage of the
study. Three sets of one selected adaptive clothing design in selected fabric (local
medium weight mercerized cotton) were made according to the corresponding
measurements of individual participants, taken during their interviews. The details of
the selected trial adaptive clothing designs were mentioned in the specification sheets
to facilitate the process of construction of the adaptive clothing sets for the wear trial.
Specification sheets contained the information of style line with flat sketches of front
and back, corresponding sets of measurements of dress and all details of construction
features. The triplicate sets of trial adaptive clothing were made from same fabric and
were provided to the same group of participants for its evaluation for effectiveness after
use of three weeks. due to time and financial constraints, the wear testing in this study
was conducted in a short time frame, not over a longer period of time. The researcher
recognized the ‘unreal’ situation of the wear tests. The focus of this study at this stage
was more on the effectiveness of the trial adaptive garment rather than long term
clothing product performance; therefore, a short wear test was considered sufficient to
evaluate participant satisfaction. Participants positively evaluated the trial adaptive
clothing after using it for recommended period. The participants found some
dimensions of suggested adaptive clothing as “better than they had envisioned”, these

included easy-to-manage features and comfort of movement. On the other hand,
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coverage, visual appeal, construction, and adaptation of features in style of clothing

were rated as exceeding expectations by the participating group. According to the
participants, proposed style of adaptive clothing design inspired by the needs expressed
by real end users was very acceptable, they all were willing to use this amended clothing

style

5.2 Implications of the Findings

The purpose of this study was to explore the possibilities of making suitable
clothing for adult patients of hemiplegia of grade 0 to 3 in Pakistan. The objectives
were to obtain information about clothing needs and preferences from a group of
hemiplegia patients, use this information to co-design and create structural
modifications in clothing that suit the unique needs in local context of modesty and
style, finally to evaluate the user’s satisfaction with a wear test of trial garment, and
suggest further research strategies. Findings of the current study are important because

these have several implications.

There are a number of hemiplegia adult male and female patients suffering from
severe physical limitations in Pakistan having specific clothing needs; hence the
development of adaptive clothing for this population was strongly felt. Pakistan has its
own unique dress styles and standards of modesty, especially for women. No study had
been done to provide solutions for such special needs in local context. Such hemiplegia
patients became able to obtain the quality of life, maintain the dignity, and make the
tasks of dressing and undressing easier by the recommended convenient and

comfortable solutions of adaptive clothing designs.

The ethics dictated that the needs of such people should be realized in order to
provide opportunities of a better life for them and efforts were required to explore

possibilities to make their daily life as comfortable as possible. This study was a
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contribution of the expertise of researcher to present ideas and solutions to address these

special needs of clothing. Better appearance through improvement of clothing helped
such people to believe that they had worth in the sight of others and in their own view.
Such patients made the access to the world a little easier by provision of adaptive

clothing designs.

The feeling of self-confidence, the sense of well-being and of social acceptance
came from the wearing of clothing, which was functional, appropriate, and attractive.
This was important to all people but to those with special needs it was much more
important. Adaptive clothing options provided an immense socio-psychological boost
among such women. Until recently little research had been shown in developing
adaptive clothing for various types of physical limitations. Earliest efforts to develop
more practical clothing for individuals with special needs were pioneered by
occupational therapists that had daily contact with such people and their dressing
problems. The pressing need for clothing that such people can manage was emphasized
by Boettke (1997) in a study conducted to determine how much help is considered
necessary by the patients in activities of daily living. Dressing posed a problem for
hemiplegia patients because of poor muscular coordination or extraneous movement
and conditions worsen when the selection of appropriate clothing was none or very

limited by what was available.

Until recently little interest was shown by manufacturers in the design and
construction of clothing for the person for whom dressing was a problem. Till today
most of the clothing for the people with physical limitations and resulting special needs
were only especially custom designed and ordered. Women surviving from hemiplegia,
no less than the rest of us, desired good design in the clothes they wear. The selection
of clothing was largely an individual problem, based on particular needs and

preferences. As a group of people having the same general physical limitation, their



151
needs and preferences were similar thus same designs were a solution for all. These

needs were not met by traditional clothing designs. The outcome of the study was
equally useful for anyone with limited mobility, ones who needed care due to problems
of weight bearing or limitation of dexterity and to accommodate challenges of severe
arthritis, frozen shoulder, Alzheimer’s disease, or extreme weakness due to any other

reason.

The outcome of study also provides a base line for starting an entirely new
product line for niche marketing to persons suffering from physical limitations due to

hemiplegia in Pakistan.

5.3 Recommendations

When a study is made with a small sample, such as this one, the first recommendation
is that the study be repeated with a larger sample and for a longer period of time. After
careful analysis of the methods and procedures used for current study some
recommendations for refinement of the study are suggested. In addition to replication
of the study, recommendations for refinement or for further study are made. Some
recommendations explain ways that future studies could validate and extend the present
study and other recommendations describes new ideas that could be explored to further

expand the research applications and literature base.

5.3.1 Prospective for Future Research.

1. The number of individuals comprising the participant sample of adult female
patients of hemiplegia of grade 0 to 3 can be increased in number and in range of

severity of the attack of hemiplegia.

2. The identification of common problems of clothing dimensions indicate the
potential for a more focused and quantitative method of data collection to be used with

the larger participant sample. One example of this can be the use of a survey
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questionnaire with a large sample, which could be analyzed to determine statistical

significance using regression techniques or analysis of variance (ANOVA). An
experimental research design might consist of a stamina and endurance study of
donning and doffing clothing, which varies with disease, activity, environment, and

time.

3. Wear testing can take place among two groups, the original participants of
study and other group comprising of women without any physical disability. This will
allow comparison of views between participants of study and views of people without

physical disability

4. The issue of comfort in type of fabric used for clothing can be addressed in
future research. Future studies can develop focus on fabrication issues by including use

of different fabrics in such study.

5. The researcher and original group of participants can be removed from the
wear testing component of the study because of the potential for bias. The participants
have worked with the researcher in developing the adaptive clothing design and may

not give an objective viewpoint about the finished trial garment.

6. Future studies attempting to replicate this one can make an attempt to bring

this idea for ready to make products.

7. Some research can be conducted with a larger sample size of participants and
a cross-section analysis of other features like demographics to analyzed and determine
statistical significance of these different features contributing to specialized adaptive

clothing design development.

This study has linked people with physical disabilities to a normal life with help

of using adaptive clothing, a unique design concept.
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complete the research thesis within 24 months from the date of approval of vour research proposal by the
BASAR.

The palicy on PhD time duration & givem in Ihe Purticipasts’ Handbook is reproduced below for your
information and necessany action:

4.2 PhD time duration
The time period 10 complete & PhD program is ussally 3 years after passing compee hensive sxamination,
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Appendix 3: Field work (Situation Analysis of Reported Cases of Hemiplegia)

NO. OF PATIENTS WITH CVA LEADING TO PARALYSIS
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Sr. Name of Hospital Number of patients reported
NO. from 01-01-14 to 31-12-2014
1. Lahore General Hospital, Lahore. 2655
2. Services Hospital Lahore. 1330
3. Mayo Hospital Lahore. 1569
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Appendix 7: Informed Consent Form For All Research Participants

Informed Consent for Participants in Research Project

Title: Adaptive Clothing Designing for Special Needs of Physically Challenged
Hemiplegia Patients
Researcher: Asna Mubashra (13001118001)
L. Purpose of this Research Project
The purpose of this research is to determine whether appropriate adaptive clothing for
hemiplegic patients can be suggested using user centered designing approach. The anticipated
contributions of findings are to further expand literature on adaptive clothing for individuals
with physical disabilities and on user centered design approach for specialized adaptive
clothing, and to move towards a practical solution to the problem of adaptive clothing for people
with physical disabilities. The participant pool will consist of 100-150 adult hospitalized
hemiplegic patients of grade 0-3 (with body physical limitation which affects interaction with
clothing in some way) from three teaching medical hospital facilities; 9 specialist doctors of
hemiplegia from three teaching medical institutes; 15 nursing-care staff for hemiplegia patients
from three teaching medical hospitals; 15 family care givers of hemiplegia patients of grade 0-
3 (with body physical limitation which affects interaction with clothing in some way); 6 adult
hospitalized hemiplegic patients of grade 0-3 (with body physical limitation which affects
interaction with clothing in some way). Expert opinion of one textile material expert and one
garment manufacture specialist will also be taken time to time.
II. Procedures
The procedures involving the human participants are as following.
e From 100-150 adult hospitalized hemiplegic patients, responses will be collected as

questionnaire survey for exploratory quantitative need assessment.
e From 9 specialist doctors, responses will be collected as semi structured interviews.
e From 100-150 family care givers of hemiplegia patients and nursing-care staff for

hemiplegia patients, responses will be collected as questionnaire survey
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e For in-depth case study investigations 6 participants will be involved in series of semi

structured interviews by the researcher, followed by co-designing, dress trial and
evaluation. In these interviews, they will be asked to identify clothing problems that they
experience due to their physical limitations and will co-design a garment by sketching with
the researcher their ‘ideal’ type of clothing piece. The interview interactions will last within
one hour and will be conducted by the researcher, at a location decided upon by the subject
in order to alleviate mobility problems. The participants will be expected to answer specific
questions related to the adaptive clothing development.

II1. Risks

This study presents no more than minimal risks to the participants. In the event that emergency

help is needed during any of the sessions with participants described above, emergency services

will be made available immediately.

IV. Benefits

No promise or guarantee of benefits has been made to encourage participants in this project.

Participants may contact the researcher at a later time for a summary of the research results.

V. Extent of Anonymity and Confidentiality

Each participant will be given a code number (01, 02, etc.) to identify individuals during data

collection as note taking, transcriptions, audio taping and reports. At no time, will names be

disclosed for use in the study. Transcripts will be made from field notes and audiotapes recorded

during in-person interviews. The code number of the recorded participant will identify these

tapes. The codebook will be kept in a secure place inside the office of the researcher’s adviser.

Only the researcher and advisor will have access to the codebook, the tapes, and the transcripts.

The codebook, tapes and transcripts will be destroyed after three years. At no time, will the

researchers release the results of the study to anyone without the informant’s written consent.

VI. Compensation

Each participant will be given a package of useful information about adaptive clothes. These

instructions will be compiled from research, and will be beneficial to the participants.
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VII. Freedom to Withdraw

Participants are free to withdraw from the study at any time without penalty. Participants will
be free not to answer any questions or to respond to situations that they choose. There may be
circumstances under which the researcher may determine that an informant should not continue
as a participant.
VIII. Approval of Research
This research project is approved, as required, by School of Textile and Design and BASAR at
University of Management and Technology.
September, 2018 September, 2020
Approval Date Approval Expiration Date
IX. Participant's Responsibilities
I voluntarily agree to participate in this study. I have the following responsibilities:

e Participate in face-to-face interview/questionnaire survey.

e Answer questions relating to clothing problems to best of my knowledge.
X. Participant's Permission
I have read and understood the Informed Consent and conditions of this research. I have had all
my questions answered. [ hereby acknowledge the above and give my voluntary consent:

Date

Participant’s signature

(Should I have any questions about this research or its conduct, I may contact the researcher).
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Appendix 8: Final Survey Questionnaire for the Patient Participants

Adaptive Clothing Designing (Questionnaire for patients)

Demographics

Name:

Address:

Select your gender
e Male
e Female

Select your age

e >15

e 16-20
o 21-30
e 31-40
o 41-50
e 51-60
o +60

Select your educational qualification
e High School Certification
e Undergraduate
e Graduate
e Postgraduate
e Professional
e Others
Select your Profession

e Government Employment

e Private Employment
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e Business

e Staying at home
e Others

Select your family monthly Income

e >30000

30000-50000

e 50000-100000

e 100000-200000
e 200000-300000
e 300000-400000
e 400000-500000

e +500000
Choose your marital status

e Married
e Unmarried
e Divorced

e Widow/ widower
Duration of disease

Which side of your body is affected by hemiplegia?
e Right

o [eft
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Categaryl: Physical Comfort of Clothing

What changes do you feel in yourself after onset of hemiplegia (select all that
apply)?

e Restriction in movement due to joint incoordination

e Restriction in movement due to muscular incoordination

e Feeling of numbness and cold

¢ Difficulty in lifting

¢ Difficulty in repositioning

¢ Difficulty in turning

¢ Difficulty in holding

e Others--

What are main areas of difficulty with regular clothing (select all that apply)?
e Fitting issues due to new special needs
¢ Clothing challenges while putting on and off
e Position of fasteners
e Type of fastener
e Inadequate ease allowance at waistline
e Inadequate ease allowance at hipline
¢ In adequate ease allowance at armhole
e Position of the seams
e Type of seam
e Location of openings
e Others
Which area of body you need to expose for treatment (select all that apply)?

e Arms
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e Shoulder
e Chest

e Legs

e Side

e Back

e Others

Which is more important criterion for physical comfort in your dress?

e Feel and type of material

e Style of dress

e Manner of sewing
If you could design your own garments, what features would you add or remove
in regular clothing in order to make your clothing suitable to your new special

needs?

Categary2: Economy

How often do you purchase your clothing items after onset of hemiplegia?
e [-5times a year
e 5-10 times a year
e Once a month
e 2-3 times a month
e 4-7 times a month
e More than 8 times a month
How much you usually spend in summers on clothing after onset of hemiplegia?
e Less than 5000
e 5000-10000

e 10000-15000
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e 15000-20000

e 20000-25000
e More than 25000
How much you usually spend in winters on clothing after onset of hemiplegia?

Less than 5000

e 5000-10000

e 10000-15000

e 15000-20000

e 20000-25000

e More than 25000
How much you usually spend on one outfit in summers after onset of
hemiplegia?

e Less than 500

e 500-1000

e 1000-1500

e 1500-2000

e 2000-2500

e More than 2500
How much you usually spend on one outfit in winter after onset of hemiplegia?

Less than 500

e 500-1000

e 1000-1500

e 1500-2000

e 2000-2500

e More than 2500

Categary3: Management/Ease of Care
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What is your opinion about easy wash ability of your clothing?

Very Essential |:] Slightly Essential [ |  Neither Essential nor Nonessential [ _]
Slightly Nonessential [] Very Nonessential []

What is your opinion about quick drying of clothing?

Very Essential |:] Slightly Essential [ |  Neither Essential nor Nonessential ||
Slightly Nonessential ] Very Nonessential ]

What is your Opinion about long term usability clothing?

Very Essential [ ] Slightly Essential [ ]  Neither Essential nor Nonessential
Slightly Nonessential [] Very Nonessential ]

What is your opinion about wrinkle free material of clothing?

Very Essential [ ] Slightly Essential [ |  Neither Essential nor Nonessential [ _]
Slightly Nonessential [] Very Nonessential ]

What is your opinion about ease of storage of out of season clothing?

Very Essential |:] Slightly Essential []  Neither Essential nor Nonessential [

Slightly Nonessential ] Very Nonessential []
Categary4: Socio-Psychological

Do you feel embarrassed due to exposure while seeking medical help?

Very often |:| Often |:| Sometimes D Never |:|

Who usually influences you for your new purchase of clothing after the onset of
hemiplegia?

e Family

e Doctor/Nurse

e Friends

e News paper

e People around your area

e Others
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Who do you mainly shop with for your clothing after onset of hemiplegia?

e Friend
e Family
e Partner
e Alone

e Do not bother
What will encourage you to try any new type of clothing check as many options
as apply
e Style
e Friend suggestion
e Family suggestion
e Doctor/Nurse suggestion
e Partner suggestion
e Comfort
e Durability
Do you think yourself is reflected by what you wear?
Strongly Agree | | Slightly Agree [_] Neither Agree nor Disagree
Slightly Disagree [] Strongly Disagree [_|

CategaryS: Aesthetics

When planning new clothing items after onset of hemiplegia do you care for

matching outfit items?

Very Essential |:] Slightly Essential [ ]  Neither Essential nor Nonessential
Slightly Nonessential ] Very Nonessential ]

What is your opinion about coherence to local style of your garments?

Very Essential |:] Slightly Essential [ ]  Neither Essential nor Nonessential

Slightly Nonessential ] Very Nonessential ~ [_|
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When planning new clothing items what is your opinion about suitability of

colors?
Very Essential |:] Slightly Essential [ |  Neither Essential nor Nonessential
Slightly Nonessential ] Very Nonessential ]
When planning new clothing items what is your opinion about seasonal
suitability of type of material?
Very Essential |:] Slightly Essential [ |  Neither Essential nor Nonessential
Slightly Nonessential [] Very Nonessential []
What kind of services would you prefer from an adaptive clothing designer to
offer?
e Ready to wear
e Made to measure on order
e Others
What are your main criterion when you purchase your clothing items after onset
of hemiplegia, rate each of the following factors according to your preference?

e Physical Comfort

Very High |:] Slightly High [ ] Neither High nor Low [
Slightly Low [] Very Low L]
e Quality
Very High [] Slightly High [ ] Neither High nor Low []
Slightly Low [1  VeryLow L

e Type and feel of Material
Very High [ ]  Slightly High [] Neither High nor Low []
Slightly Low [] Very Low ]

e Style of garment

Very High [ ]  Slightly High [] Neither High nor Low [_]
[]



Slightly Low
e Fitting
Very High [] Slightly High
Slightly Low

e Fashion Appropriateness

Very High [] Slightly High
Slightly Low
e Durability
Very High [] Slightly High
Slightly Low
e Ease of care
Very High [ ]  Slightly High
Slightly Low

e Climatic suitability

Very High [] Slightly High
Slightly Low
e Uniqueness
Very High [ ]  Slightly High
Slightly Low
e Color
Very High [ ]  Slightly High
Slightly Low
e Price
Very High [] Slightly High

Slightly Low
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Very Low

Neither High nor Low []

Very Low L]

Neither High nor Low [

Very Low L]

Neither High nor Low []

Very Low []

Neither High nor Low []

Very Low L]

Neither High nor Low []

Very Low L]

Neither High nor Low []

Very Low L]

Neither High nor Low []

Very Low L]

Neither High nor Low []

Very Low []
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Appendix 9: Final Urdu Survey Questionnaire for Patient Participants
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Appendix 10: Final Survey Questionnaire for the Caregiver Participants

Adaptive Clothing Designing
(Questionnaire for nurses/family Caregivers)

Demographics

Name:

Address:

Select your gender
e Male
e Female
Select your age
e >15

16-20

e 21-30

e 31-40

e 41-50

e 51-60

e +60
Select your duration of service as caregiver to hemiplegia patient

e >lyear

e ]-2years

e 2-3years

e 3-4years

e 4-5 years

e <5 years



182
Categaryl: Physical Comfort of Clothing

What changes do you feel in patients after onset of hemiplegia (select all that
apply)?

e Restriction in movement due to joint incoordination

e Restriction in movement due to muscular incoordination

e Feeling of numbness and cold

¢ Difficulty in lifting

¢ Difficulty in repositioning

¢ Difficulty in turning

¢ Difficulty in holding

e Others--

What are main areas of difficulty with regular clothing of patients (select all that
apply)?

e Fitting issues due to new special needs

¢ Clothing challenges while putting on and off

e Position of fasteners

e Type of fastener

e Inadequate ease allowance at waistline

e Inadequate ease allowance at hipline

¢ In adequate ease allowance at armhole

e Position of the seams

e Type of seam

e Location of openings

e Others

Which area of body of patient needs to be exposed for treatment (select all that

apply)?
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e Arms

e Shoulder
e Chest

e Legs

e Side

e Back

e Others

Which is more important criterion for physical comfort in patient’s dress?
e Feel and type of material
e Style of dress
e Manner of sewing
If you could design garments for such patients, what features would you add or

remove in regular clothing in order to make clothing suitable to special needs?

Categary2: Economy

How often do patients purchase clothing items after onset of hemiplegia?
e [-5times a year
e 5-10 times a year
e Once a month
e 2-3 times a month
e 4-7 times a month
e More than 8 times a month
How much patients usually spend in summers on clothing after onset of
hemiplegia?
e Less than 5000

e 5000-10000
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e 10000-15000

e 15000-20000

e 20000-25000

e More than 25000
How much patients usually spend in winters on clothing after onset of
hemiplegia?

e Less than 5000

e 5000-10000

e 10000-15000

e 15000-20000

e 20000-25000

e More than 25000
How much patients usually spend on one outfit in summers after onset of
hemiplegia?

e Less than 500

e 500-1000

e 1000-1500

e 1500-2000

e 2000-2500

e More than 2500
How much patients usually spend on one outfit in winter after onset of
hemiplegia?

e Less than 500

e 500-1000

e 1000-1500

e 1500-2000
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e 2000-2500

e More than 2500
Categary3: Management/Ease of Care

What is your opinion about easy wash ability of the clothing of patient?

Very Essential |:] Slightly Essential [ |  Neither Essential nor Nonessential [ _]
Slightly Nonessential [ ] Very Nonessential []

What is your opinion about quick drying of the clothing of patient?

Very Essential |:] Slightly Essential [ |  Neither Essential nor Nonessential [ ]
Slightly Nonessential [1  Very Nonessential []

What is your Opinion about long term usability of the clothing of patient?

Very Essential |:] Slightly Essential [ |  Neither Essential nor Nonessential ~ [_]
Slightly Nonessential [1  Very Nonessential ]

What is your opinion about wrinkle free material of the clothing of patient?

Very Essential |:] Slightly Essential [ |  Neither Essential nor Nonessential ]
Slightly Nonessential ] Very Nonessential []

What is your opinion about ease of storage of out of season clothing of patient?

Very Essential |:] Slightly Essential [ |  Neither Essential nor Nonessential []
Slightly Nonessential ] Very Nonessential []

Categary4: Socio-Psychological

Do you think that patients feel embarrassed due to exposure while seeking

medical help?

Very often [] Often [ ] Sometimes | | Never [ |
Who usually influences patients for their new purchase of clothing after the
onset of hemiplegia?
e Family

e Doctor/Nurse
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Friends

News paper
People around your area

Others

With whom patients mainly shop with for their clothing after onset of

hemiplegia?

Friend
Family
Partner
Alone

Do not bother

What can encourage patients to try any new type of clothing check as many

options as apply

Style

Friend suggestion
Family suggestion
Doctor/Nurse suggestion
Partner suggestion
Comfort

Durability

Do you think someone’s self is reflected by what one wears?

Strongly Agree |:] Slightly Agree [_] Neither Agree nor Disagree

Slightly Disagree [1 Strongly Disagree [_|

CategaryS: Aesthetics

When planning new clothing items after onset of hemiplegia do patients care for

matching outfit items?
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Very Essential |:] Slightly Essential [ |  Neither Essential nor Nonessential

Slightly Nonessential [] Very Nonessential ]
What is your opinion about coherence to local style of a patient’s garments?
Very Essential |:] Slightly Essential [ |  Neither Essential nor Nonessential
Slightly Nonessential [] Very Nonessential [ _|
When patients plan new clothing items do, they care for suitability of colors?
Very Essential |:] Slightly Essential [ |  Neither Essential nor Nonessential
Slightly Nonessential [] Very Nonessential ]
When patients plan for new clothing items do they care about seasonal suitability
of type of material?
Very Essential [ ] Slightly Essential [ ]  Neither Essential nor Nonessential
Slightly Nonessential [] Very Nonessential []
What kind of services an adaptive clothing designer should offer?
e Ready to wear
e Made to measure on order
e Others
What can be your criterion if you purchase clothing items for patients after onset
of hemiplegia, rate each of the following factors according to your preference?

e Physical Comfort

Very High [ ]  Slightly High [] Neither High nor Low []
Slightly Low ] Very Low L]
e Quality
Very High [] Slightly High [ ] Neither High nor Low []
Slightly Low [1  VeryLow L

e Type and feel of Material

Very High [ ]  Slightly High [] Neither High nor Low []



Slightly Low

e Style of garment

Very High [] Slightly High
Slightly Low
o Fitting
Very High [] Slightly High
Slightly Low

e Fashion Appropriateness

Very High [] Slightly High
Slightly Low
e Durability
Very High [ ]  Slightly High
Slightly Low
e Ease of care
Very High [] Slightly High
Slightly Low

e Climatic suitability

Very High [ ]  Slightly High
Slightly Low
e Uniqueness
Very High [ ]  Slightly High
Slightly Low
e Color
Very High [] Slightly High
Slightly Low

e Price
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Very Low ]

Neither High nor Low []

Very Low L]

Neither High nor Low [

Very Low L]

Neither High nor Low []

Very Low L]

Neither High nor Low []

Very Low []

Neither High nor Low []

Very Low L]

Neither High nor Low []

Very Low L]

Neither High nor Low []

Very Low L]

Neither High nor Low []

Very Low L]
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Very High |:| Slightly High [] Neither High nor Low []

Slightly Low [] Very Low []
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Appendix 11: Final Urdu Survey Questionnaire for the Patient Participants
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Address:

194
Appendix 12: Final Interview Questions for Doctors

Adaptive Clothing Designing (Questions for Doctors)

Select your gender

Male

Female

Designation

Length of service

10.

. What is hemiplegia?

What are levels of severity of hemiplegia attack?

What is prognosis of this disease after its onset?

What physical changes are visible in the body of patient after the onset of
hemiplegia?

What are the difficulties patients of hemiplegia and their caregivers face while
dressing and undressing the patient?

Which area of regular clothing create discomfort while use for the patients of
hemiplegia

What are new needs of hemiplegia patients with respect to their clothing after
onset of hemiplegia

What new features are recommended by you to be incorporated in the dress of
hemiplegia patients

What type of materials can be suitable for the clothing of hemiplegia patients?
What can be the part of appropriate clothing in socio psychological wellbeing

of hemiplegia patient?
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Appendix 13: Assessment of Physical Limitations

Evaluation of Physical Limitations

Data Collection Protocol

Greetings!

Hope you are doing good!

Today our short discussion will be about exploring deeply about probabilities of any issues
and challenges regarding regular clothing you are using. This first round of our discussion
will be mainly focusing on the experience of specific physical restrictions manifested after
onset of hemiplegia. It is being assured that the collected data will be for the purpose of
pure research only. Your anonymity will be promised, and your name will not be disclosed
at any stage along with any other dimension that might disclose any identification
associated with you. I have a list comprising of locations of different nine body areas that
might be causing you some potential restrictions. As I enlist every area, it will be followed
by a brief reasoning of how it might be a problem followed by ranking with increasing
difficulty level. You are requested to choose all related problem areas according to your
condition by choosing an applicable rank of difficulty. The given range of increasing
difficulty level spans from zero to four, with zero indicating experience of no issue and
level four equivalent to impossibility. In accordance with this pattern the mid-point, labeled
as rank two is to correspond to the experience of some random issues. The chart is in front
of you that will be used for recording your responses about expressed levels of difficulty.
You are also requested to give short description of your condition for any specific area
against which your response is greater than zero. Your detailed input will be documented
to save your response. It is also being informed that this session will be audio tape recorded,
just to facilitate me afterwards for true transcription of this interview. In case you want to

discontinue the discussion session, please inform me your will to withdraw.

With your permission I will begin the discussion.



Assessment of Physical Limitations

(Adapted from Enabler Diagram)
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0 No Problem, 1 Potential Problem, 2 Occasional Problem, 3 Problem, 4 Impossibility

Area of Physical

Limitation

0

1

2

3

4

Comments

1. Incoordination

2.Limitation of Body

Strength

3.Liomitation of Head

Movement

4.Limitation of Stamina

5.Limitation of Sensation

6.Difficulty Lifting,

Reaching or Carrying

7.Difficulty Handling

and Fingering

8.Inability to Use

Extremities

9.Difficulty with Range

of Motion of Body

10.Others
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Explanation of Upper Body Limitations

Detailed description of Upper body restrictions experienced by hemiplegia patients.

1: In coordination

Restricted use of body extremities while reaching, placing, or controlling.

2: Limitations in upper body strength

Decreased power felt in part of upper body while strength is applied for some task and/or
decreased period of stamina.

3: Limitations of head movement:

Need of struggle while ordinary rotation of head to view upwards, viewing downwards,
or movement of head from side to side.

4: Limitations of stamina:

Shortened span of energy, experiencing more fatigue, difficulty in breathing along with
any issue of unusual blood pressure reading after any kind of physical effort.

5: Limitations of sensation:

Lack of capacity to sense variation in temperature along with loss of ability to feel pain or
knowledge of pressure exerted at some area of body.

6: Difficulty in lifting, reaching, or carrying:

Decreased range of movements to lift, reach or carry ordinary usable items.

7: Difficulty in handling or fingering:

Lack of agility of hand and finger movements along with decreased range of movement
and magnitude of strength.

8: Inability to use upper extremities:

Extreme loss in synchronization of movements and absence of bilateral balance.

9: Difficulty with range of motion of upper body

Decreased range of physical effort with reduced capacity of reachability



Appendix 14: Participant Body Measurement Chart

Participant Body Measurements in Inches
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Participants 01 02 03 04 05 06
Female Male
Across Back
Chest/Bust
Waist
Hip
Center Back Length
Hip Depth
Height
Arm Length
Girth
Elbow Length
Trouser Length
Crotch
Standardization of Sizes in Inches
Extra Small | Small Medium Large Extra Large
Male
Chest 307-32” 347-36” 387-40” 427-44” 46-48”
Waist 26” 287-30” 327-34” 367-38” 407-42”
Neck 137-13 %" | 147-14 %" | 157-15 147 167-16 2" | 177-17 %"
Female
Bust 33” 347-36” 377-39” 407-42” 437-45”
Waist 26” 277-29” 307-32” 337-35” 367-38”
Hip 35” 367-38” 397-41» 437-45” 467-48”
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Appendix 15: Assessment of Potential Clothing Problems

Evaluation of Probable Clothing Complications

I am going to read you a list of problems, which have been found in previous research to

be problematic for people with physical limitations.

Data Collection Protocol

Greetings!

Hope you are doing good!

Today our short discussion will be about exploring deeply about probabilities of any issues
and challenges regarding regular clothing you are using after onset of hemiplegia. It is being
assured that the collected data will be for the purpose of pure research only. Your
anonymity will be promised, and your name will not be disclosed at any stage along with
any other dimension that might disclose any identification associated with you. I have a list
comprising of issues, which have been established in existing literature to be challenging
for individuals experiencing any kind of physical restrictions. As I enlist every area, it will
be followed by a brief reasoning of how it might be a problem followed by ranking with
increasing difficulty level. You are requested to choose all related problem areas according
to your condition by choosing an applicable rank of difficulty. The given range of
increasing difficulty level spans from zero to four, with zero indicating experience of no
issue and level four equivalent to impossibility. In accordance with this pattern the mid-
point, labeled as rank two is to correspond to the experience of some random issues. The
chart is in front of you that will be used for recording your responses about expressed levels
of difficulty. You are also requested to give short description of your condition for any
specific area against which your response is greater than zero. Your detailed input will be
documented to save your response. It is also being informed that this session will be audio
tape recorded, just to facilitate me afterwards for true transcription of this interview. In case

you want to discontinue the discussion session, please inform me your will to withdraw.

With your permission I will begin the discussion.



Assessment of Potential Clothing Problems
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0=No concern, 1=Light concern, 2=Moderate Concern, 3 High Concern, 4= Very high

Concern

Clothing Problems

Comments

Putting on and Taking off Dress

Managing Fasteners of Dress

Freedom of Movement after

Dressing

Quality of Fabric of Dress

Coverage of the Body by Dress

Style of Dress

Construction Quality of Dress

Irritating Features in Dress

Aesthetics of Dress

Cultural Conformance of Dress

Cost of Dress

Storage of Dress

Wash ability of Dress

Facility of Features for New Needs

Durability of Dress

Overall Comfort of Dress
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Appendix 16: Assessment of Time Taken for Use of Regular Clothing

Assessment of Time Taken for Dressing of Regular Clothing by Study Participants

Participants

1 2 3 4 5 6

Minutes
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Appendix 17: Basic Body Block Pattern Female Shirt

Basic Body Block Pattern Female Shirt
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Appendix 18: Basic Body Block Pattern Female Eastern trouser

Basic Body Block Pattern Female Eastern trouser
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Appendix 19: Basic Body Block Patterns Male Shirt

Basic Body Block Patterns Male Shirt
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Appendix 20: Basic Body Block Patterns Male Trouser

Basic Body Block Patterns Male Trouser
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Appendix 21: Adaptive Clothing Design for Female

Drawing 1

206



207

Drawing 1

Appendix 22: Comparison of Adaptive Clothing Design for Female
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Appendix 23: Adaptive Clothing Design for Female = Drawing 2
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Drawing 2

Appendix 24: Comparison of Adaptive Clothing Design for Female
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Appendix 25: Adaptive Clothing Design for Female = Drawing 3
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Drawing 3

Appendix 26: Comparison of Adaptive Clothing Design for Female
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Appendix 27: Adaptive Clothing Design for Male = Drawing 4
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Appendix 28: Comparison of Adaptive Clothing Design for Male = Drawing 4
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Appendix 29: Adaptive Clothing Design for Male = Drawing 5
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Appendix 30: Comparison of Adaptive Clothing Design for Male = Drawing 5
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Appendix 31: Adaptive Clothing Design for Male = Drawing 6
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Drawing 6

Appendix 32: Comparison of Adaptive Clothing Design for Male
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Appendix 33: Specifications of Selected Fabric for Adaptive Clothing

Doc# lab-report-01
oy reri i W :
ﬁ%ﬁﬁ"éx Quahty Control Lab Date:22-09-18

fTutura-fashion-fTabr lens REVES'O“.O
Date 159-07-2019 Quality 4040/10064
Customer NAD. ASNA Weave Plain
Color/Design PFD Composition Cotton
Protocol General Lot No -

Test _Test Method _ | Standard | Results | Pass/Fail

GSM ASTM D3776 109
Width ASTM D3774 Inch 40
Absorbency AATCC-179 mm 25
pH Surface 6.5
Remarks:
Lab Officer anager Lab & QC

=

19

NI
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Appendix 34: Procurement of Selected Fabric for Adaptive Clothing

o, o~ —~—=_ HUNBULTEX (PVT) LTD

L e e 22 K.M Ferozpur Road, 3.5 KM Rohi Nala, Lahore
Provisional Invoice
DATE: 20-Jul-19
"~ BUYER'S NAME: MADAM ASNA
ADDRESS: LAHORE

DESCRIPTION OF GOODS QUANTITY, RATE Value
Grade QUANTITY
40*40 120*68 A 100.00 125.00 12,500
PFP FABRIC
Total 100.00 12,500
NOT A SALES TAX INVOICE
Prepared By Authorised By

( :
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HUNBUL TEX PVT.LTD
Post. Date: 20.07.19 Date 20.07.19
Time 14:18
Details:
Journal Entry 171064
GIL Account/BP Name Debhit Credit Description Remarks
Cash received from Asna fabric against
Cash In Hand (SBU-6)-D&P PKR 12,500.00 sale of pfp fabric qty:100@125
Cash received from Asna fabric against
ASNA FABRICS PKR 12,500.00) ., of pfp fabric qty:100@125
PKR 12,500.00
%
{ '*o/"o
b ¢
S /
Q)
74
© OutWard Gate Pass (Febric)
Hunbul Tex" Digital Printing-

Future.fashion.fabrics

Dﬂe:M
TlaTAT AN

S

h tor Purpose:
Driver Name: Vehicle # GPR#
By Hand: Ref: Time Out Am/pm
Description of Goods. | Unit | Quantity ‘ Remarks |

! ! s

2 TOx 10 V/ox6® [ | B Tdqals 2]
3 (7F ) 5

4 J ‘

5 {

6 | J

7 SN

8 / AT f f

’ R !

10 5 ‘,‘ Bl I

I /7 s

12 1 7l M |

= 7 \

A4 | 3

15

R TOTAL (pay [SlbE
A
Prepared by Checked by Security Checked by Authorised by
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Appendix 35: Specifications of Auxiliaries for Adaptive Clothing Construction

Construction Specifications of Velcro Sew-On Hook and Loop Fasteners

Material Hook and Loop Nylon
Material Backing Polyester
Color White
Thickness Loops 0.08”
Thickness Hooks 0.07”
Thickness engaged 0.11”
Number of Hooks per inch 88
Number of Loops per inch 1000
Width 1” and 2”

Technical Specifications of Velcro Sew-On Hook and Loop Fasteners

Sheer Strength (1”X 1" overlap)

Strong (0.98 kg per cm square)
Peel Strength

Strong (0.54 Kg per 25mm width)

Construction Specifications of Zipper Tape and Slider

Tape Polyester
Zipper Chain/ elements Plastic coil (5 mm)
Slider Non lock Plastic

Technical Specifications of Zipper Tape and Slider

Chain crosswise strength per 2.5 cm strong
Top stop holding strength strong
Separating unit crosswise strength strong




Appendix 36: Specification Sheet for Female Shirt
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Description of trial
adaptive design

Measurments of dress
in inches

Design details and sketches of front and back of trial
adaptive shirt design

Bust

Waist

Hip

Full

Length

Sleeve

Length

Sleeve

Opening

Across

back

Slits




Appendix 37: Specification Sheet for Male Shirt
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Description of trial
adaptive design

Measurments of dress
in inches

Design details and sketches of front and back of trial
adaptive shirt design

Chest

Waist

Hip

Full

Length

Sleeve

Length

Sleeve

Opening

Across

back

Side Slits




Appendix 38: Specification Sheet for Eastern trouser
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Description of trial

adaptive design

Measurments of dress

in inches

Design details and sketches of front and back of trial

adaptive eastern trouser design

Belt

Waist

Hip

Belt

Length

Paincha

Width

Paincha

Opening

Paincha

Length

Crotch




Appendix 39: Specification Sheet for Trouser
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Description of trial

adaptive design

Measurments of dress

in inches

Design details and sketches of front and back of trial

adaptive trouser design

Belt

Waist

Hip

Belt

Length

Paincha

Width

Paincha

Opening

Trouser

Length

Crotch




Appendix 40: Material Consumption for Each Adaptive Clothing Construction

Fabric Consumption in Shirt

Fabric Consumption in Trouser
Zipper Consumption in Shirt

Zipper Consumption in Trouser
Velcro 2” width Consumption in Shirt
Velcro 1”” width Consumption in Shirt

Velcro 1” width Consumption in Trouser

2 > Meter

2 > Meter

1 2 Meters
3 Meters

1 2 Meter

> Meter

> Meter

226

Total Fabric

Total Zipper Length
Total Sliders

Total Velcro 2” width
Total Velcro 17 width

5 Meters (40” width)
4 > Meters

8

1 2 Meter

1 Meter
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Appendix 41: Evaluation of Trial Garment Intervention

0= Not wearable, 1=worse than expected 2=Just as Expected, 3=Better than expected,
4=Exceptional

Clothing Dimension 0]1]2 |3 |4 | Comments

Putting on and Taking off Dress

Managing Fasteners of Dress

Freedom of Movement after Dressing

Quality of Fabric of Dress

Coverage of the Body by Dress

Style of Dress

Construction Quality of Dress

Irritating Features in Dress

Aesthetics of Dress

Cultural Conformance of Dress

Cost of Dress

Storage of Dress

Wash ability of Dress

Facility of features for new needs

Durability of dress

Overall comfort of dress




Appendix 42: Comparison of Time Taken for Dressing
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Comparison of Time Taken for Dressing of Regular and Adaptive Clothing

Participants
4
Minutes
(adaptive clothing)
Minutes
(regular clothing)

Difference
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Appendix 43: Trial Adaptive Garment Prototype for Female




230
Appendix 44: Shirt Front Side Opening Adaptation
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Appendix 45: Shirt Front Complete Removal Adaptation
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Appendix 46: Sleeve Shoulder Opening Adaptation

A e
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Appendix 47: Sleeve Shoulder and Lower Arm Opening Adaptation
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Appendix 48: Sleeve Lower Arm Opening Adaptation
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Appendix 49: Shirt Top Opening Adaptation
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Appendix 50: Trouser Side Opening Adaptation
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Appendix 51: Trouser Top Partial Opening Adaptation
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Appendix 52: Trouser Top Complete Opening Adaptation




Appendix 53: Graduate Colloquium Presentations at STD during Research

_ st Research Colloquium November 9 2018

Research Progress Report
PhD TEX

Adaptive Clothing Designing for Special Needs
ged Hemiplegia Patients

Asna Mubashra Dr. Nabeel
ID: 13001118001 Dr. Abher Rasheed

2nd Research Colloquium 14th June 2019

Research Progress Report

PhD TEX

Asna Mubashra Dr. Nabeel Amin
ID: 13001118001 Dr. Abher Rasheed
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. 3rd Research Colloquium 4th February 2020
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Appendix 54:1st Research Update to Supervisory Panel

Minutes of the Supervisory Panel Meeting

It is to express my deep gratitude to Dr. Nabeel Amin and Dr. Abher Rasheed for their
participation in the supervisory panel meeting held on 15th October 2018 for a detailed
discussion on the proposed questionnaire and future roadmap of approved doctoral
research proposal titled " Adaptive Clothing Designing for Special Needs of
Physically Challenged Hemiplegia Patients'" (UMT).

The meeting was held at the Board Room of Punjab Health Facilities Management
Company (PHFMC), situated at Bahawalpur House (GOR 2), Qartaba Chowk,
Ferozpur Road, Lahore. Meeting started at 11:00 am and ended at 2:00pm. Attached to
this mail are pictures of the meeting (CCTV footage) and few documents presented and

discussed in the meeting. Following are the highlights of meeting.

e The panel reviewed the approval letters from three teaching hospitals situated
in Lahore as the sites of data collection. Panel passed satisfactory remarks for
these sites of data collection.

« Proposed questionnaire was deliberated in detail from question to question. Few
amendments and recommendations were forwarded which will be included
in the second draft of questionnaire

« It was emphasized that questions are to be asked around five dimensions clearly
mentioned in the approved research proposal and each dimension needs to be
kept same to give similar importance to all dimensions and to remove any
bias.

e Revisions and recommendations are to be incorporated in the next draft of
questionnaire which will be translated in Urdu after approval

« A supervisory committee was also recommended to review the approved draft

comprising of a medical doctor, a specialist from the field of statistics and a



242
specialist in field of garment manufacturing to further validate the content of

questionnaire

o It was decided that a separate questionnaire will be proposed by scholar for
nurses and caregivers and a semi structured interview protocol will also be
proposed for specialist medical doctors. Both of these data collections tools
will go through similar process of review.

¢ A meeting every month was decided by the supervisory panel along
with meetings called for some urgent input required around research.

« Emphasis was made on the authenticity of process of data collection by keeping
the personal information of study participants

« A road map of activities for next six months were discussed step by step, which
included selection of study participants for quantitative and qualitative data
collection after approval of site of research.

« Inclusion and exclusion criterion of study participants as patients, nurses, family
caregivers and doctors were reviewed again, and it was brought into limelight
that selection of nursing staff and doctors will be made from variety of years
of experience and available job designations of that domain

e Participation in local and international conferences and preparation of
publications was highly emphasized.

Asna Mubashra

13001118001



243
Appendix 55: 2nd Research Update to Supervisory Panel

Minutes of the Advisory Board Meeting
Held at National Textile University, Faisalabad
21 March 2019
It is to convey great gratitude to Dr. Abher Rasheed and Dr. Baber Ramzan for their
precious time and valuable intellectual contribution in the doctoral advisory board
meeting held at the office of Dr. Abher Rasheed, National Textile University Faisalabad
on 21 March 2019. It is very kind of both esteemed personalities to graciously give
time during the COVITEX and DICE 2019 event held at NTU on the same date.
Meeting started at 2:00 pm and ended by 3:00 pm. Discussion about the intervention
phase of research project was the basic agenda. Following are the main highlights of
this meeting
e Advisory board was informed about the data collection process of
questionnaires from patients and caregivers from selected health facilities.
Satisfactory remarks were passed on data collection procedures.
e Advisory board was told about the data collected from the case study
participants
e A prototype of female adaptive clothing, trouser and shirt, according to the
preference of study participants in local style, created on quarter scale from
simple cotton material, was presented before the members of the meeting for
brainstorming (pictures are enclosed).
e The quarter scale model garment was created from the basic pattern of female
eastern trouser and shirt as per measurements of one participant, with larger ease
allowances, simple and deeper neckline and raglan sleeves with full length

opening on both sides.
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It was highlighted that the individual measurement can be compared to the

standardized market sizes of small, medium, and large. By doing so the
complete practice of adaptive pattern making will easily be categorized as small,
medium, large, or extra-large.

The diagonal line of the raglan sleeve was and opening at both sides with button
and buttonholes as closers, but it was suggested that the type of closer be
changed to Velcro fasteners

Side opening had Velcro fastening strips that folded on itself at back. It was
recommended that the velcro fastening stipes should not be closing as folded on
themselves. To get rid of the extra bulk of such closer, it was the proposed that
strips should be fastened at front of dress.

It was highlighted that best quality velcro fasteners are to be used with higher
number of hooks per inch for better grip and fastening ability.

Types of seam and seam finishes were also discussed, and it was decided that
plain reinforced seam type will be best suitable and economical.

Evaluation of the quarter scale model of adaptive eastern trouser was made and
velcro fastener fastening as folding on itself at the waist was advised to be
changed as fastening at the front piece of the belt portion of eastern trouser
Provision of full-length opening at sides of the eastern trouser with a zipper
having double sided roller movement was appreciated that can create ease of
access for physiotherapy or other treatments like acupuncture and will not leave
whole body exposed.

Similar decisions of the type of velcro as for adaptive shirt were recommended

for eastern trouser
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e Finest type of zipper with minimum bulk and fine zipper stoppers along with

provision of double rollers which are able to close zipper on opposite directions
are recommended.

e It was proposed that fastening ability of different velcro types can be analyzed
by some testing method to decide best fit for the adaptive garment.

e [t was emphasized again to use cotton material only for an economical and
sustainable product design

e It was further brainstormed that for research intervention only dyed range of
selected material can be used to control the effect of the influence of print
detailing.

e Scholar was encouraged to look for the auxiliary materials in local market and
online.

e Further design development was decided to be done on technical drawings of
adaptive design and full-scale patterns indicating all details of fasteners.

e It was decided that as the details are finalized the intervention suits can be
prepared and handed over to the study participants for the suggested trial period
leading to a follow-up feedback.

The meeting ended after an hour’s duration.

M AR
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Appendix 56: 3rd Research Update to Supervisory Panel

Update on Research Activities for the Supervisory Panel
Considering the suggestions of the first advisory meeting the research process is being
taken further and following tangible targets were met.

e Data collection tools were developed

e Data collection tools were examined by three experts a doctor, a garment
specialist, and a statistics specialist

¢ Questionnaires were translated in Urdu for ecological validation

e A Small-scale field testing was done to keep Urdu vocabulary easy and
understandable

e Informed consent letter was composed for every study participant

e Required number of copies of each data collection tool were made, each along
with consent letter

e Each bundle of every data collection tool is numbered to keep its track, while
data analysis and during data collection.

e For each hospital required number of each type of data collection tool is
grouped

o Permission letter of the hospital

o Interview with specialist doctor (audio recording) 3

o Questionnaire to be filled by patients 45
o Questionnaire to be filled by caregivers 45
o Complete data of female patient for case study 1
o Complete data of male patient for case study 1

e For first meeting. appointment was arranged with the head of medicine
department, Jinnah Hospital, Lahore. After describing the research objectives,

it was identified that such patients can be found in three types of hospital wards:
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medicine, neurology, and physiotherapy. It was further discussed that the

nature of hemiplegia patients is acute (initial phases) visiting the medicine and
neurology wards and nature of hemiplegia patients is chronic (prolonged)
visiting the physiotherapy ward.

This research stresses upon responses from chronic hemiplegia cases to fulfill
the objectives.

Physiotherapy wards of three selected hospitals were visited, permission letters
were shown and initial discussion about research was done.

Due to severe winters, there is decreased trend of such patients, but as per
discussion within charge of these wards an average of 15 case of targeted
special requirements visit the ward per week for physiotherapy.

It is estimated that data collection will span across prolonged duration to reach
out to the true participants.

A schedule of visits is set with each hospital and process of data collection has
started.

Interview appointments are also requested from the doctors and will start as per
availability.

SPSS sheet is prepared so that data can be entered as soon as it is collected
following the number assigned to each tool in each category.

Case study participants are contacted and primary interviews, to break the ice,
are in process; along with in depth interviews body measurements will be taken
for the construction of adaptive garment

Guidance is requested for the material selection phase. As per previous
discussion the choice will be kept limited to local materials and materials from
natural fiber contents. It is anticipated to propose a list of suitable local

materials for summer and winter.
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e Pattern making and garment construction detailing are proposed next phases

after material selection

e A research paper was presented at Kinnaird College, Social Science
Conference, topic was regarding user centered design

e An invite to present research is received from UMT for upcoming conference
organized by STD.

e A research paper is accepted as virtual presentation at International Conference
on “Design, Principals and Practices” to be held at Russia, topic is regarding
theory of user centered design.

e Among the accepted journals according to JCR 2018 only two journals were
found regarding design science. These are targeted for publication.

e From JCR2018 few journals on aging, inclusive social systems and about
special needs are targeted for publication.

e Enrollment request to next semester is sent

e Request for extension in time for completion of PHD is forwarded to STD,

since December 2018 but response is awaited.

Chapter one of dissertation is drafted for review.
Asna Mubashra

13001118001
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Appendix 57: 4th Research Update to Supervisory Panel

13001118001 PHD Textiles Update

September 2019
Following are the major research activities completed in the final data collection phase
of research project. The flow of the activities is in accordance with the timeline
suggested in the approved research proposal.
e Completion of patient survey. Data entry in SPSS is in progress for descriptive
analysis.
e Completion of attendant survey. Data entry in SPSS is in progress for
descriptive analysis
e Completion of doctor interviews. Transcription is in progress for qualitative
analysis
e Completion of material procurement
e Extended Textile Testing of material has to be done
e Completion of procurement of auxiliaries for adaptive dress making
e Completion of garment construction according to technical drawing of
discussed layout as per individual body measurements.
e Completion of 6 case studies
o Initial survey questions
o Detail interviews
o Assessment of limitations by enabler diagram
o Observations
o Body measurements
o Timed dressing of current clothing
o Dress intervention

o Follow up timed dressing of adaptive clothing



250
o Follow up observation

o Follow up interviews

o Evaluation
e (ase study data is being compiled/transcribed, each case is compiled separately
e Individual case analyses and cross case analysis will be done

e Dissertation compilation has started as per UMT requirements.
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Appendix 59: Copy of the Publication

' Ibermational Jeamal of Innevation, Creativity and Chanpe. s fjice. net
Vohme 14, Issue 12, 2020

User Centred Design Conceptualisation
of Upper Body Clothing for Female
Hemiplegia Patients

Aspa Mubashra®, Dr. Nabeel Amin®, Dr. Abher Easheed®, “Aszistant
Profeszor and Head of Texfile Desizn Department, College of Art & Desizn,
University of the Pumjab, Lahore, Pakistan, PhD scholar at School of Textile
and Dhesin, University of Mamazement and Technolagy, Lahore, Pakistan,
"Professor at Scheol of Textle and Desizn, University of Manazsment and
Teckmology, Lahore, Pakistan “Associate Professor amd Champersem of
Garment Mamafactaring Department, WNational Textile University, Faisalabad,
Pakistan, Email: ‘“aspamubashra788@email com, “ccdlnapgmail com,
*itsabhergmiemail com

Clothing is one of the sssential homan needs and is a subject of
unfwersal imferest and has a moitidimencional approach Ewer
mcreasmg dimensions of clothing desizning has recently developed
its focns on fulfilling special needs of consumers who ars phoysically
challenged. The understanding of adaptations required in the uppsr
body clothing desipns for the special group of physically disablad
fernale consumers is the feons of this research paper. This qoalitative
study incorporated user cenmed desipming approach for exploring
appropriate sohifons. This multistage clothing desizn campaizn
propagated as a case sudy ressarch apd mvelved io depth
assessment of specific peeds from three selected female stwdy

participants soffering from physical challenges doe to hemiplagia
Fundamertal activities of this nser centred clothine desipn campaizn

mcorporaied creation of three adaptive clothing desipns for the

upper bady as line sketches, profofyping and construction of one as
drmmalmfewmunubvme&mﬂywuupm5ham£5
effectivensss of the proposed adaptive clothing Conclosively it was
found that a specially desipned adaptive clothing solution for the
upper body which pricritised wser centred peeds helped sslected
phyzically challenged female copsumers to obfain quality of lLife
maintain dignity, and make the tasks of dressing and undressing
BASY.

Eey words: woor conrrad gesien, tpacial needs, adaptie clathing, functional design.
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Initrodaction

Clothing is one of the essential needs of all people and 1= a subject of global interest This
subject has a multidimensional appreach (Na, 2007, Behrens, 1963). Normal people hawe very
Iittle difficulty in purchasing atractive and fashionable clothing in standard sizes that satisfy
their personal and social needs, but the problem of satisfying clothing needs &5 very difficalt or
impessible to meet for those who are suffermz from some physical challenge (Deepti, 2011;
Eidd, 2006). Physical, social psychological and personal needs are simultansously folfilled by
Clothing (Katherme E. C., 2001). Clothing is an impoertant facet of the uman constmacted
environment sumounding an individual and, therefore, has beanmg on quality of life (Boettke
& Zook, 195§). Clothing iz reqguired for three reasoms: protection, comfort, and digmity.
Individuals who are affectsd with a physical challenge are "differently able’ and they nesd
clothing for the same reasons with a cerfam impact on the comfort which suits their health at
that time (Yassi & Hancock, 2005; Feich & Oten, 1981).

Adaptive clothing iz a clothing desizn concept that belps to minimise joint movements
performed by the wearer and decreases the amount of marmal repesitoning of the sufferer by
attendants (Y assi & Hancock, 2005). The owtcome is reduction in pain and discomfort for bath
attendant and patient {Garg & Owen, 1992). Clothing problems arising from a medical sination
and knowledge of this medical state along with phrysical imitations and problenss faced in daily
life by such special need consumers, helps to develop an approach of adaptive design ideas for
the parments (Ali, 2004). The concept of physical challenges in special need comsumers is very
difficult to define or measure specifically due to the diverse nature of its vanous manifestations
io the human body, therefore, conceptual clarity is fundamental to the development of a
working theoretical base for clothing research. In general physical challenges are the various
impacts of chroni and acute conditions on the functioning of specific physiologic systems on
basic human performance It affects people’s functioning to perform pecessary, usual,
expected, and persomally desired roles m society (Fadd, 2006). The physical challenge begins
with an effect at the organ level, then at the body level, expands to affect broad aspects of
human performance, and finally, mpacts an individual's interaction with seciety. A physical
challengs can manifest itself In many formys af many body levels, and can be wery visible or not
at all wisible to outsiders. Due to the variations of physical challenges that exist among special
need comsumers, identification of a framework within which unique clothing issues might be
clearly defined and organissd. is a complex but necessary process (Azhar, Saeed & EKalsoom,
2015). A clothing desipn coorephmbization for understanding and recognition of the
requirements of special need users becomes a prerequisite for appropriate modifications of
adaptive clothing designs.

Hemiplegia affects people in different deprees resulting in a restraint in range of motion of one
lateral side of body. Such a state of impairment is usually cansad due to certain newuro disorders
which affect the opposite cerebral hemdisphere than the apparent side of weakness. Ome
sigmificant effect of a physical challenge dus to hemiplema is restricted mobdlity. Mobility is

5B
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also a major issue for use of clothing In this siuation especially the act of getting dressad is
very painfol. (Meinander & Varheenmaa 201). If clothing impedes the normal range of body
movements, physical and mental fatizus results. Clothing can be made mare mobile in relation
to an individual's specific needs by varving the construction as well as by using suitable
materials to faciliate movensent.

In contemporary complex socio-fechnical systems of human society, activities of desizn have
a diverse range of applications (Beamish, 1909 User-centred desizning is considered as a
planned problem-solving activity, iInvolving molt-stage decision makms where needs of users
domuinats the ultimate desizn The user cenfred design approach requires a great deal of
imvalvement from the users dunng the process of design formulation Carrying out this
approach often inclodes collecting the end wsers' opimion right before the start of the design
development, as well as dunng the design process, and m due course desipning with them.
People suffering from a specific physical challenge, no less than the rest of us, desire pood
desizn in the clothes they wear (Meinander & Varheenmaa, 2007). The ethics dictate that the
needs of such people should be realised in order to provide opporhunities of a better lifs for
them. Befter appearance through improvement of clothing will help these people to believe that
they have worth in the sight of others and n thesr own view. Such sclutions substantially
improve the quality of life of special need users by providing better choices of good looking,
purposeful clothing options (Koftke, 1982). Making the most for a consumer's convenience
regarding clothing is a step toward self-reliance, and a feeling of acceptance and belonmneness.
The purpose of this shady was to understand and explore deeply the possibilities of making
suitable clothing for the upper body of special needs of female users suffering from hemviplagia.

The study specifically aimed o find answers for the following for the selected special needs
CODSIMETS:
1. What are the physical limitations of the upper body that require clothing adaptations?
2. What are the adaptations required in regular upper body clothing and bow to design
these?

1. How effective is the suggested adaptive clothing desizn for the upper body?
Historical Backsround of Adaptive Clothing Designing

The problem of finding suitable clothing for individuals with physical disabilities has been a
topic of concem for clothing, medical, and rehabilitation researchers for ower half a century.
Bapinning in the 1940s, clothing and medical professionals started to examme the relationship
between clothing and physical disability. Subsequent ressarch in the lafter part of the twentieth
cenfury explored the psychological issues of "functional” clothing, prmarily by assessing the
importance of clothing as an appearance management tool Literature suggests that there are
several essentials thar adapove clothing designs pmist have Schematic representation of the
factors affecting adaptive clothing is shown n Fig 1. Successful adaptive designs consolidate
all these factors.

569
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Figure 1 : Factors affecting adaptive clothing (Source: Kidd, 2004).

The physical aspect is associated with comfort with respect to the type of material and manner
of construction of the product Adaptive clothing has to be coovenient fo put on and taks off
(Al 2004; Beamish, 1999). Clothing must not cause any kind of discomfort while it is being
used In the socio-psychological aspect. leoking zood, fesling zood, and having the right
clothes that promote independence in dressing can increase self confidence and self-estesm.
Thus, appropriate adaptive clothing can provide an immenss socio-psychological boost among
the individuals with special needs (Arbar, Saeed & Kalsoom, 2015). In the assthetic aspect, all
clothes need to be attractive and fashiomable showing off the wearer's good points and
concealing the dizablement. For a fashionable look, changes in the adaptive clothing sheuld be
imvizible when the parment is wom (Lamb, 1993). In the managsment aspect it is required that
parments are made of strong enough material and reinforced constroction methods saving the
wearer from damage or pressure sares (Kottke, 1931). The economic concern emphasizes
preater consideration for proposing products at affordable prices as people with special needs
have higher iving costs (Arhar, Sased & Ealsoom, 2015).

Meed for a concise, distinct classification system to help clothing desizners systematically
Eroup physical limitations into manageable and muotually exchizive segments has been strongly
felt. Such systems have been deweloped by Yep (1977), Feich and Shanmon (1950, and
Newton (1984-85) to address the clothing needs of the special need users and to guide research
io this arsa. Reich and Shannon (19807 proposed a simpler system based oo empirical data
obfained from approximately 300 Anzona residents with varmous types of physical disabiity.
These researchers developed a grouping of six common physical limitations across disabilitiss
ta help address the clothing needs of physically challenzed population. These groups are lower
leg, lower torso, upper torso, hand, amm, and neck (see figure 1).

S|
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Fiemre 2 : Grouping Of Physical Limdtatens For Clothing (Source: Eeich & Shannan, 19807

Another possibility of classifymg disability for use with clothing research is presented by the
Enabler system (see Figure 3); it defines disabilities a5 combinations of Imitations in varions
parts of the body. This system has been in exktence since the 1970: for use in ergonomic
desizn, archirsctoral desipn, and product desimn. The Enabler system is an efective way of
defining specific limifations m an imital data gathering phase to determine the extent of
Imitations within the bedy (Beamizh, 19897,

il



257

. International Joumal of Innovation, Creativity and Change. www.ijicc.net
Vohme 14, Issue 12, 2020

Linvititons of head menwroans
[ ] —_

'

L irrd Ladion ol scesmbon |

s T \ ll
—l DiFiculty with rangs of motion l

Figure 3 : The Enabler fipure (Source:Reich & Otien, 1091)

Abzence of adaptive clothing was consistently being felt and some mformal activities were
seen before Katherine (2001) presented her doctoral research addressing the lack of appropriate
products for working women with physical disabilities. The matter of appropriate clothing for
disabled people has been mporcusly researched mn this millenmiom Clothing and textile
requiremsents of the eldarly and disabled were stodied by Memander and Varheenmaa (2002).
They brought in to the lime light the probability of significant Improvement in the lives of the
disabled and elderly, with an availability of charming dresses with special functional featares.
Efforts towards inchasion of disabled people within the main stream population wers carried
out in different regions of the world. A sigmificant work was conducted by the Califormian
health and Human Services agency (2003) regarding the special type of care peeded for
children and adults with developmental disabilities. Continnation of simdlar investizations was
found in the study of Eidd (2006) which focused on the development of formal eccasion
fashionable clothing for special nesds of voung ladies. Smilarly, adaptive clothing issues were
explored for Dementia patients by the dementia behaviour management advisory service
(2011} as use of clothing becomes a complex phenomenon for such patients Focoused
researches in the feld of adaptive clothing proved to be more coovincing to bring out the best
solution according to the paturs of each disability. Smith (201 3) was inspired by the Increasing
mumber of hemodialysis patients in America

2
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Literature indicated that effective adaptive clothing can provids greatest service to the
physically challenged person only if it is specifically improved for specific individual needs of
such users. The lieranme reviewed suggests a gap addressing a dire peed for real need
realization of special need clothing users. Thas, it i3 of much impertance to develop a
specialised fashion design approach regarding adaptve clothing designing as a user cemfred
design activity m which needs idenfified by the real end users, prior to the process of design,
contribute sipnificantly to adaptive clothing design fornmlation and construction. Furthermors,
the realisation of special needs for adaptive clothing of bemiplegia sufferers is pot evident in
Theoretical Framework of the Study

User centred desizn approach or Function-Behaviour-5Straciure ontology conceptaalises desipn
objects in thres categonies: function (F), behaviar (B). and stracture (5); they have been utilizad
io the desizn practice as a base for exhibiting the procedure of desipning as a st of discrete

actions. For the cumrent study the model is modified to incorporate major factors of concem for
adaptive clothing (see fgure 4).
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Fizure 4 The fimction behaviour strocture Tamewoerk modification for the curent stady

According to basic function behaviowr structure framework the design activity starts with
identification of crigmal requirements, shown as R m fi;are 4. The phase of nead realisation
leads to the design formulation stage, shown as F in figure 4, leading to the construction of the

13
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product moorporanng realised behaviour in desipns, shown as Be in figure 4. Later, the sage
of symthesis, shown as 5 in figurs 4, mvolves trials of constracted design and its analysis which
might refterate the constraction, shown as BS m figure 4. If further amendment 1= not needed,
the phase of constmuction (Be) and desizn evaluaton (5) leads to the last phase of
decumentation of the complete process of design, shown as D in figure 4. The documentation
of the user centred desipms nmest reweal all the neceszary details of the process of desipn and it
becomes a base for rephcation or future reformulaton of the design. For this sady, the first
phaze of the Tamework designated for assessment of requirements from end users is further
reinforced by spedally focusing five majer areas of adaptive clothing design consideration as
indicated by the literature.

MMaterials and Methods

This study aimed to design a suitable adaptive clothing desizn solution for upper body parment
for special peeds female users mafermg from hemiplegia with following objecmves:

1. To find the physical limitations of upper body that demand for clothing adaptations.

2. To find areas of upper body clothing that reguire adaptations and to design adaptations.
1. To determine effectivensss of suggested upper body adaptive clothing

A qualitative research approach as exploratory cass study ressarch methodology was found
most appropriate for thiz user cenired clothing desizn campaign for upper body apparel,
accommodating the special needs of female consumers suffering from hemiplegia. For the
infricate interprefations of experiences of human participants in complex settings of socio-
cultaral sefups, the qualitative marmer of studymg a research issue & prefemed (Babbie, 1992).
Qualifying potential shady participants were chosen with the consultation of a specialist doctor.
Selected participants were contacted in person; upon their permission, formal consent formys of
study were signed. Purposively drawm, a small sample size of study participants helped to yield
a larger bulk of tnae in-depth data In-depth multipls interviews revealed a comect approach of
real end users af this adaptve clothing desien campaizn This marmer of gualitative inberviews
had alse been found n related literature that helped to collect exhanstive data in varieus details
of clothing fssues. This set of participants gave the ressarcher extended information ioto the
specific patare of sach of their problems. Walidity and reliability of data collection was
carefully sought The dafa served as a strong base for combimng fmctiopal clothing sohsbon
with user cenwed preferences. The sdy followed a linsar progression of data collection and
analysis (see Sgare 5).

14
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Phaze 1: Cualiative MNeed Assessment According to Location of Physical Limitation

Tzar's Inierview Tser's Observation Measumment Chari Dwoctor's infemview

N/

Phase 2- Croalitative Nead Assessment According to Fesmictions In Fegular Clothing
Uzer Centered Diesiznimg and Constnaction of Trial Adaptive Clothing Desizn

Uzar's inferview User's Observation Dressing Time Design Beview

\Z

Phass 3: Diress Trial Intervention for Evahmtion of Trial Garments

Usar's Inferview User's Observation Diressing Time Documentation

Figure 5: Flow chart of research activities for current study

Table 1 shows list of mstraments which were used to gather data from stody participants.

Table 1: List of Instruments Used in Each Stage of Stady

Stmdy Phase Instroment Description
1 Cme Instroment [4  Partal Enabler fipure for phy=zical limiations.
Instrument [B =~ Body Measurement chart
2 Two Instroment TA  List of poteniial clothng problems.
Instrument B~ Line dawing from basic bodice block
Instroment IC  Specification Sheet for constroction.

3 Three Instroment T~ Wear test about clothing relief

The study was divided mto three phases: Phass ops focused on gathering data from participamnts
to provide pecessary information for need assessment according to the location of the phrysical
Imitation of this specific group of female users of adaptive clothing. Instrument one, section
A was used fo gather information regarding their physical limitations and its B section was
nsad to record their body measurements. The measurements recordsd were bust, waist, hips,
amm length, across back and centre back. Observations of participants for the limitations of
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movements wers recarded and a medical specialist was consulied to enhance the understanding
of physical limitations.

Phase two of the stody forused oo areas of concem in regular clothing and creation of design
according to the expressed reguirements. Insinment two, section 4 was to identify the nahare
of clothing problems for each participant. Time taken to dress by regular clothing was recorded.
The latter part of this phase was focused oo user cenfred designing of adaptive clothing.
Instrument fwo section B comprised of basic bodice blocks that were used as standard while
sketching the adaptive clothing desipn. The information ebtined from the study participants
provided needed guidelines. The desizning phase was inferactive and participants were asked
to make their opinion while the sketches were m initial stages. The completion of detailing of
the sketches was the cutcome of co-designing efforts of the researcher and study participants.
The instrumsent two section T consisted of a specification sheet. This specification sheet served
to combine the selected desien and body measurement sets gathered in Instnoment one, o that
the trial adaptive parment could be constructed for every participant. All constroction defails
were wintlen carefully in the specification sheet of every part o ensure conformance to
recommendations. This step alse emsured replicability of the cument study. The phase two
ended with the constraction of the three sets of the same tmal adaptive garment in the required
size of each participant

Phase three aimed at wear testing of the constracied trnial adaptive garment for the upper body
with the sames group of participants. Information was colleceed abour their experience after
three weeks of use. Instrument three consisted of an evaluation questionnaire. Participants were
aked to rate fearures of the mal adaptive garment using a thres-point Likert-fhype scale
anchored at one (worse than I envisionad) to thres (better than I enwisioned), and cemfred at
two (ust as I envisiensd). Thes phase concluded with inferview questions relating to the everall
relief felt by the participants and record of time taken for dressing.

Researcher documented responses to all interview questions in different phases of the study;
these interviews were alse mdio-taped o help in later detailed writing of notes. Each case was
individually analysed first to exclusively know each participant’s real needs then their cross
case examination forther elaborated similarities and differences expressed by the participants.
Cross case consolidation revealed desired performance reguiremesnts of comfort, management,
economy, sock-psychological and assthetics with regard to the natare of the material and the
manner of stroctural design of adaptive clothing for the upper body for female hemiplegia
patients.

Resalts Discussion and Conclusion

Nime arsas of potential limitatbons were recognized by the parbicipants which were also
identifisd from the literature These arsas were (3) in-coordination, (b) limitattons m body
strength, () Dmitations of head movement {d) Emitations of stamimna, (2) limifations of
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sensation, (f) difficulty in lifting. reaching er carrymg, (g) difficulty in handling and fnzering,
(h) inability to use extremities, and (i) difficulty with range of motion of the body. The data
gave the researcher expanded information mto the particular oature of each participamt’s
problem

Information produced from each participant’s clothing issues was analysed and it identified
nine potential clothing problems histed as: (a) difficalty putting on and taking off (donming and
deffing) clothing, (b) difficulty managmg fastenings (e 7. hooks and eyes, mppers, battons)
due to restricted use of hands and lack of mobility, (c) lack of freedom of movement for a
vanety of activifies (e.gz.. cutch walking, sitting in a wheelchar), (d) inappropriate and
uncomfortable style, () inadequate coverage of the body, (f) some feahures are imitating and
get in the way, (g) styles of clothing can be constricting and uncomfortable especially dunng
temporary changes in size (periods of weight zain and koss), (h) construction quality inadequate
for stress exeried by user, and (I) neot all clothing selutons are assthetically pleasing.
Afterwards, the ideas given by all participants were consolidated imto three complate sketches
of adaptive clothing desipns for upper body female parment (se= fipure §). A standard bodice
block of a female fitted long shirt was manipolated by the researcher to achieve the adapted

styles.
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Fizure 6 Sketches of Proposed Adaptive Clothing Designs for This Study
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Details for constraction of a mial adaptive parment were shown io a specification sheet (see
figure 7). From this specificaton sheet thres sets of tmal adaptive panment were made for each

participant.
A bovaely finted Llong shim wath rousd neckhine haviag full
Description of mnl ] )
adnptive design opening at both sides with velero stnps attached 1o both
sides of hack of shin and comessponding sofi pan of velero
Measunmnemts of dress  on both sides an fronL, as clouser m stead of sade seans.
in inches
Long, Inosely fisted raglan sleeves with velero as fastener
2 i . . . . .
12 at frome diagonal raglan line providing an openings i froal
Sleeves wath donble sided zpper. stched with cae flap
Bt 3025 26 facimg hack ward through ot the kength of sleeve across
rop with two sliders moving in opposite dirsction
Wansl M 23 4
Hip 25 X7 1B
Full
Length 3% 36 40 Froat
Sl
Lemgth o220 21
Sl
Opening &4 6% 7
Suiroas I Back
Back 145 15 16
Sule Sl 1% 017 20

Figure 7- The Specification Sheet for the Trial Adaptive Garment for This Snady
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Specific physical limitations that were commen o this group (n=3) of special needs female
users suffering from hemiplema were grouped imto the following categories, (a) ramge of
motion, (b) motor planning, () strength, (d), sensory, (&) stamina, and (f) other. All catzpories
impacted both the wearing of clothing and stylmg of clothing. The clinical definition of a
disease appeared to be consistent fo the identification of physical limitation categories. This
finding suppernted previous clothing reseanch by Yep (Yep, 1977), Reich and Shannon (Reich
& Shannon)®80), and Newton (Mewton, 1984) who amived at similar conchsions with
different catepories of physical lmitations. Physical imitations impacted the ability of such
women to find sutable clothing n a oumber of ways. The problems with constnicting styles
were solved with designing sarments that had plenty of room built mto them for eass of
movemert Using a user centred techmique, the ressarcher established commen clothing
features preferred among study participants, which were puf into a tmal adaptive clothing
solution. These included a loose, unfitted shape: no defined waistline area; a oot or side
op=ning. a simple basic neckline with po collar; raglan, deep set in, and sleeve with gosset. All
participants wanted to find clothing that was easy to move in, easy to dress or undress and
fasten, and which maintained a suifable appearance. As one participant stated, “women with
phrysical dizabilities want clothing that does not set them apart from other women.™ With the
accepted linkage between disability and Gmitations, these fearures are also applicabls for upper
bady adaptive clothing for femals populations with a range of similar physical disabilities.

The Auathors declare that there is no conflict of interests.
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