User Initiated Design Proposed by People Who Have Had a Stroke:

Adapting Unaccessible Environments

BY
MARTHA PATRICIA SARMIENTO
D.I., Universidad Nacional de Colombia 1987
Esp., Universidad del Bosque 2002
M.Sc., Universidad Nacional de Colombia, 2007

DISSERTATION

Submitted as partial fulfillment of the requirements
for the degree of Doctor of Philosophy in Disability Studies
In the Graduate College of
the University of Illinois at Chicago, 2017

Chicago, Illinois

Defense Committee:

Joy Hammel, Chair and Advisor
Carol Gill

Carrie Sandahl

Sarah Parker Harris

Deana McDonagh, University of Illinois, Urbana—Champaign



To Gabriela:
We inhabit our lives; we assume there is a starting point and an ending one,
but the reality is that we live in a continuum of journeys that make our inhabitation.

This journey began with you; it is a journey of humanness.



ACKNOWLEDGEMENTS

To my advisor, Dr. Joy Hammel: I thank you for your support, and for the opportunity to pursue my re-
search interests. To my committee members, Dr. Sarah Parker Harris, Dr. Deana McDonagh, Dr. Carrie Sandahl, and
Dr. Carol Gill: Thank you for your critical questions. To Dr. Gill: thank you for your mentorship and support.

To the individuals who participated in the study: Thank you for your invaluable contributions to this pro-
ject. To Danbi who acted as my junior mentor. To Jenna and Natasha: Thank you for your writings, they had a strong
influence on the form of this document.

To Lilia: whose love and support has accompanied me for a little over half a century. To Mauro and Deb-
bie: Thank you for your moral support throughout this time and the time before and ever since.

To Pablo:

Porque sin ser mi piel, te amo como a ella,
Porque sin ser tus ojos los mios, ves a través de ellos,
Porque he reido a carcajadas,
porque has visto mi futuro.
Thank you.

MPS



TABLE OF CONTENTS

CHAPTER PAGE
L. INTRODUCTION ...ttt ettt ettt ettt b e st b e st b ettt b ettt s s enesenen 1
AL The DISSEITATION. c..c.uiiititietietiet ettt ae et es et e st e et e et e s bt e et saee bt eneenbeeneenbeenrenteans 7
B.  The Three-Article FOIMAL........ccccoiiiiiiiiieieeee ettt 7
LT 1 41 PTSTPR 8
II. BACKGROUND ...ttt ettt sttt ettt b et 9
A, The ENVITOMMENL ....ouiiiiiiiiiiiiiitiiteie ettt sttt sttt ettt ettt ebe bbb b e nes 9
B.  Built Environment—Disability Relationship ...........cccoeoieiiiieiieiieeee e 10
C.  People Who Have Had @ StrOKE .......cccuieiiiiiiiiiieeieeceee ettt 11
D.  The Home Environment and People Who Have Had a Stroke...........ccevvveieviiicieniiiienieieeeieie 12
E.  Design and DiSabilify ......cc.ieieriieieeiieiirieie ettt ettt ettt enre e nreen 13
F. Researching Design Processes People Who Have Had a Stroke Engage In........cccoooeiiiicniiiinnn, 14
VII. PEOPLE WITH STROKE ENGAGING IN DESIGN PROCESSES
AS A WAY OF EMPOWERMENT: A CRITICAL LITERATURE REVIEW .....cccccovviiiiiiiiciece 16
A ADSITACT .ttt h bt e a e bt et bt e bt ehe e bt e h e e bt et e bt e e nreen 16
B. TIEOAUCTION ..ttt sttt ettt ettt eb e b see s 16
C.  People Who Have Had a Stroke Transforming Their Home Environment ............ccccceeevverincncnnene 18
I. The home eNVIFONMENT. .....c..eiiiiiieiiiiiieieritee ettt et e e eaeas 18
2. People who have had a stroke and their embodied knowledge..........ccoocvevvivievinieniiiieieen. 19
D.  People Who Have Had a Stroke Engaging in Built Environment Design.........c.ccccccvcevinincncnenne. 20
1. Design for people who have had @ Stroke..........cccoooveiiiiiiiiiiiie e 21
2. Design with people who have had a StroKe ...........ccveviviiriiiiiiieieiceeeeeee e 22
3. Design by people who have had a Stroke ...........ccoooieiiiiiiiiieeeeeee e 23
i. DIESIZN SPACE.....eeneieieeiieiteet ettt ettt ettt sttt sttt a et s ae e 24
E.  How to Open Design Space for People Who Have Had a Stroke ..........cccooeveviicieniiiienieiciiees 25
1. On typifying @ deSIZN PIOCESS .....euveureureureiieiieiieiieitetteteste sttt ettt ettt ettt ebesbeseeebesaenaens 25
2. On reflexivity advance during deSign PrOCESSES ......cc.erueeruerrierierieniieienieeeeneeeeesieeeeseeenaennees 28
F. How to Recognize Changes in the ENvironment.............c.ccevveriieieriieiienieiese e 28
G. A Definition for Design Processes Initiated by People With Stroke ..........ccccoeviiiiiiinininininicnns 30
H.  CONCIUSIONS ..ttt ettt ettt s et e et e bt et s bt et e esee bt sn e e beeneenbeennenbeans 32
L MEANINGFULLY ENGAGING PEOPLE WITH STROKE IN THE CREATION
OF KNOWLEDGE ABOUT USER INITIATED DESIGN: A PARTICIPATORY APPROACH ............. 34
A ADSITACT ettt h et a e bt et e h e et ehe e bt e n e e bt et e bt e tenreen 34
B INEEOAUCTION ..neieieee bbbttt bttt ettt et ettt e bbb s b naens 34
C.  LIErature REVIEW ....ccuioiiiiiieiei ettt ettt ettt ste s e e e eseeneeeseenseeseeseeneenseenes 35
D Research Project Back@round...........coooiiiiiiiiiiiiiiiceeee et 37

iv



TABLE OF CONTENTS (continued)

CHAPTER
E.  MEROMAS .ottt et s 38
1. ROIE OF the TESEATCHET ... .cuitiiiieieteeee ettt 38
2 STUAY AESIZN ..ttt sttt et ettt ebe ettt s sb e 39
3. PATTICIPANES ...ttt ettt sttt e ettt a e bt et ne et ebe et ene e e eaean 40
4 Data COIECHION. ...ttt ettt ettt ettt eb ettt sae et b naens 41
a. First Phase: Issue identifiCation...........oecverieienieiese e 41
1. INEETVIEW .ttt s 42
il. Participant ODSEIVALION. ........cc.evvieiirieieeieeeseeie e ae et b e se e seeseesseens 43
b. Second phase: Understanding user—initiated design.........ccccoevveeierveiriiniinicncnicncneenne. 43
. FOOW—UDP INTETVIEW ...ttt ettt 44
T, PROTOVOICE .ttt 44
c. Third Phase: Barriers for active engagement
1N USET—INitiated dESIZI . oveeiiieieiiiiieie ettt 45
. FOCUS GIOUD ...cviiitieiiiiieiteett ettt ettt ettt st e b e ese e b e eseesbeesaeseeneesseens 45
5. Data ANALYSIS. . .eeueitiiteriirtietertertet ettt ettt ettt ettt sttt ettt eb bttt sa et nae 46
a. Within-Case aNalySiS........ccueiirieriiiieiieiee ettt 47
b. CrOSS—CASE ANALYSIS ...veeuvievieiieiieiieitete e ste et e sttt e steeseste e s e steesseeseesseeseessesseensesseensenseas 47
F. Participatory methods to make user—initiated design visible?
A CritiCal TETIECHION ...ttt 49
G. CONCIUSION ...ttt ettt sttt ettt ettt ettt sttt sa st et naenea 50
V. UNDERSTANDING USER INITIATED DESIGN: THE STRATEGIES
IMPLEMENTED BY PEOPLE WHO HAVE HAD A STROKE
TO TRANSFORM THEIR RELATIONSHIP WITH THE HOME
ENVIRONMENT. A QUALITATIVE STUDY ...oeutitiiiiiiiiiieieieieieieitiet sttt 51
AL ADSIIACT. ...ttt ettt ettt ettt b e e nes 51
B. TIIOAUCTION 1.ttt b bttt ettt et ettt eb ettt b e nen 52
LT ¥ 1511 Vo Yo USRS 55
I. PATTICIPANES ...ttt ettt sttt e ettt a e bt et ne et ebe et ene e e eaean 55
2. SHUAY QST c.vivieiiieiieie ettt ettt ettt e te e b e eteesbeeseesesseesseesaesseessessaessesseessenseans 56
LD T o1 1L USROS 59
I. People with stroke engaging in Activities to transform the environment .............cccccoceeveenee. 62
People with stroke’s factors and motivations to trigger design process.............c......... 64
Understanding the process of engagement in design by people
with stroke. (How the process unfolds)..........cooeeeririiiiiiiiieeceeee e 68
c. Enhancing the experience of use of people with stroke,
thrOUZH dESIZN ...ttt ettt 73



TABLE OF CONTENTS (continue)

CHAPTER PAGE
2. Barriers and supports to active engagement in user—initiated design .........cocceceveerereenenen. 81
a. Improving the experience of use of People with stroke ..........cccceevieieviiicieniiiieienen. 83

b. People with stroke’s motivations to envisioning possibilities

to improve their own user EXPErience ........cooevieieriinienieieiieiesieeie e 88

B DISCUSSION. .ttt ettt b ettt et h bbbt bbbt s b et e et et e st e st it ebe et e bttt benten 92

I. An analytical frameWOrK ...........occooiiiiiiiiiic e 93

2. A descriptive AefINITION .....coueeuiiiiieiiie ettt 95

3. Reflexivity and PhotOVOICE........cuieiiriiiiieiieie ettt sre e eseesaessaeseenees 97

4. Limitations of the STUAY ......cceoiriiririiiiiiic et 98

F. (07031 16] 13153 T )  H OSSO PSRRPRSRRP 99
VI, CONCLUSIONS ..ttt sttt ettt et h bt e bt bbbt st et et et et e st e st enteb e e bt e bt et e ebesaesbenen 100
A, Implications of the STUAY......cccoeiiiiiiini ettt e 103
APPENDICES ...ttt a ettt et b e bttt h e bt e b e et e e n s et e n e h e bt he bttt ebe bbb ee 106
Appendix A: IRB approval Ieter........covieiiriieiiriieiiee ettt enees 106
Appendix B: ConsSent fOIM..........ccuiiiiiiieiiiieiicie ettt ettt e et e ereesaesreessesreenseeneas 109
Appendix C: Letter of invitation to participate in the study..........cccoeeevierieciinieiicieeeeee e 114
CITED LITERATURE......coutiiiiiiettit ettt ettt ettt ettt e ae et e be s s e e s e b e s e e ensesseneaneaseeseeneeneeseaseenennan 116
VITA. ettt ettt h bbbt e h e bt bttt h e bt st ettt et a et e bt bt b e bbbt bt et b e 123

vi



LIST OF TABLES

TABLES PAGE
L RESEARCH MODEL .....oooovooooooeoeeeeeeeeeeeeeooeeeesseeeeeeeeeeeeeeeseesseeeseesseeesseeeesseseesssssseseesseeesssesseeseeeeeeeessene 4
II. DOMAINS OF KNOWLEDGE AS EXPLAINED BY NELSON

AND STOLTERMAN (2003)......-eeoeveeeeeereesseeeeeeeeeeeesesesssssessesseeeseseesesssessssseeeesseeesssessssseseeesessessseeseseees 26
[I.  PARTICIPANTS’ DEMOGRAPHIC CHARACTERISTICS ....oooovveeeeeeeeeeeeeeeeeeeeceessseeesseeseeeeeeeesseesseen 41
IV.  INTERVIEW GUIDE QUESTIONS........ooocoomuooeeeeeoeeeeeeeeseesseseseeseeeeesesessssessssseseeessseesssseessssseeeeseessseee 42
V. FOCUS GROUP GUIDE QUESTIONS ....cooouuireeoeeeeeeeseseesseeeseeseeeseeesesssseesssseseeeesssssssseesssseseeeesesssee 46
VI. EXAMPLES OF COMPARISON BETWEEN RECENT STROKE

SURVIVORS-AND LONG -TERM STROKE SURVIVORS............oovveeeeeeeesseeeeeeeeeeeessessessseeeseseeees 48
VIL. EXAMPLES ON HOW THEMES EMERGED FROM RAW CODES .......ooovvveeeeeseeeeseeeeeeeeeersseessee 58
VIII. THEMES ON PWS ENGAGING IN DESIGN ACTIVITIES........oooecoooeeeeeeeeeeeeeeeeeessseeeseeeeeeeeeeeesseesseen 61
IX. USER-INITIATED DESIGN: BARRIERS AND SUPPORT

FOR ACTIVE ENGAGEMENT IN UID ......oooooooeeeeeoeeeeeeeeeeeeeeeeseeeeeeseesseeseeeesseeeseseeessseseeeeseesseseeesseees 82
X.  DESIGN THINKING PROCESS BY PEOPLE WITH STROKE ......cooroeeooreeeeeeeeeseeesseeeeeeeeeeeseeesseen 97

vii



LIST OF FIGURES

FIGURES PAGE
1. Linear-deSign MOAEL .......ceeiviiieiiiiiecie ettt ettt ettt ettt ettt e s e et e sbeesaesbeessesseesseesaesseesaenseeseenseessenseenes 26
2. Operational interpretation 0f @ dESIZN PrOCESS .....ceecveeeieriieiieriieierteeee st ete st ete e eae e esseeseebeeseeseessenseens 27
3. Layers and users control over them based on Habraken (2000) ........c.ccceevierierieiieiieeieieeieieeeeie e 30
4. EXAMPIES Of PROTOVOICE ..ocvviieiiiiiiieiiciecie ettt ettt ettt et te et s beesbesseenseesaesseeseenseessenseessenseenes 45
5. STUAY AESIN....evieiiiiiieie ettt ettt ettt et ettt e st et e eaeesbesseessessaeseesaesseessesseessesseessenseensesseensesseensesseensensees 57
6. Christmas cane taken DY P2.......c.oooiiiiiiiiiieiecieece ettt sttt sa e te e teeneeseereens 71
7. Transformation CYCle DY AESIZI .....ccuiiiiiiieiiiiieie ettt ettt sre e s te e eteesbeete e s e esseseesaenseens 75
8. UID ProCeSS MOUEC] ...oovviiviiiiieieiieiecie ettt ettt ettt st esseeseesaeesaesseessesseesseesaesseessenseessenseessenseenes 76
9. DeSIN PrOCESS DY Pl..coiiiiiiiiiiiiieieieeeet ettt ettt et e e e teesseeseeseesaenseesaesseessesseessenseans 77
10, DeSIN PIOCESS DY P2...ciiiiiciiiiieiicieee ettt ettt e a e e esbe e e e seessesbeesseeseenseessenseesseseenes 79
L1, Desi@N PIrOCESS DY P3..iiiiiciiiiieiiciee ettt ettt b e e st e b e e e e s beessesbeessesseenseessenseeseeseenes 80
12.  Clock and water bottle taken DY PS5 ......ocoviiiiiiiieiieicceeeeee et se e 85

viii



LIST OF ABBREVIATIONS

AT Assistive Technology

IRB Institutional Review Board
MOHO Model of Human Occupation
oT Occupational Therapy

PAR Participatory Action Research
PEOP Person—Environment-Occupation—Performance Model
PWD People With Disabilities

PWS People Who Have Had a stroke
UCD User—Centered Design

UD Universal Design

UIC University of Illinois at Chicago
UID User—Initiated Design

NIH National Institute of Health

X



SUMMARY

Ideation is a common human mental process used to create and recreate our environments. People with
stroke often ideate solutions for the challenges they face navigating their home environment after a stroke, and they
implement them when possible. Yet, this process is largely un-researched in the field of design, even though contem-
porary design approaches involve people with disabilities as co—designers. There has not been a systematic examina-
tion of why and how people who have had a stroke (PWS) engage in actions, activities and processes to transform
their environments. This qualitative—participatory study seeks to address this gap by offering insights on why and
how PWS undertake these actions.

This dissertation is presented in a three—article format. The first article is a critical review that highlights
the need to understand user—initiated design (UID) and the importance of engaging in design processes as an em-
powerment tool for PWS. The second article explores how participatory research methods can help reveal the way
in which PWS design, how they create their home environment following a stroke and which barriers and supports
they find in this process. The third article demonstrates the results of the study and outlines the design process model
that PWS implemented to transform their home environment.

Participatory methodologies were used to meaningfully engage PWS in research and to reveal how they
designed; including how they conceived changes to the environment and the role lived experience had on this pro-
cess. A comparative case study using participatory methods describes this design process as directly experienced by
people with stroke, and the facilitators and barriers to it. Finally, this research study proposes an analytical frame-
work to understand this user-centered and controlled design phenomenon and implications for professional designers

and rehabilitation professionals.



I.  INTRODUCTION

Disability scholars, occupational therapists (OT) and designers have long acknowledged and studied the
importance of the built environment as key factor in the lives of people with disabilities and their everyday partici-
pation. The social model equates disability aspects of the environment that disable or oppress equitable participation,
rather than factors within the individual (Oliver, 1990; Shakespeare, 2006). Ecological theory bases, such as the
Competence Environmental Press model (Lawton & Nahemow, 1973), explain how the ability to actively adapt and
modify the environment is critical to support continued performance and participation in life.

Designers have faced many challenges in the understanding of the needs, desires, and experiences of
people with disabilities (PWD). Evidence of these challenges lies in the existence of theories (Hamraie, 2013; Sand-
ers & Stappers, 2008; Sanoff, 2008), concepts (Clarkson & Coleman, 2015; Gleeson, 1999; Hansen & Philo, 2007
Imrie, 2004; Luck, 2003; Von Hippel, 1986), and methodologies (Binder, Brandt, & Gregory, 2008; Lee, 2007;
Sanders, 2002) associated with the study of the environmental design with disability and participation despite this
research, PWD frequently experience exclusion given lack of access to and accessibility within the built environ-
ment. People who have had a stroke (PWS) are no exception.

Stroke is among the top 18 diseases contributing to years lived with a disability and leading cause of long-term
disability (Go et al., 2014). The American Heart Association estimates that about 795,000 people experience a new or
recurrent stroke every year (Mozaffarian, et al., 2015). Over the next 30 years, the number of incident strokes is expected
to more than double, with increase among the elderly and minority groups who have less access to physician care and lack
of health insurance (Go et al., 2014). Projections to 2030 expect total direct medical stroke related cost to triple.

In 2014 over 4.5 million people 65 and over were below the poverty level (Mozaffarian et al., 2015). Consid-
ering that about one in every seven Americans is 65 years or older, that three-quarters of strokes are on people over 65
and that after 55 the risk of having a stroke doubles, and that additionally by 2060 there will be about 98 million older

persons (Mozaffarian et al., 2015) research in stroke and stroke related issues gains enormous importance.



Two thirds of the people who have had a stroke survive and most of them live with mild to moderate im-
pairments (Wolf, 2009). Recovery from a stroke poses physical and psychological challenges that evolve with time
as stroke represents a long-term disabling condition. In post stroke adjustment, acceptance of changes, engagement
in new roles and activities and the presence of social support seen to be important factors (Ch’ng, French, & Mclean,
2008). The physical environment plays an important role in adapting after the stroke (Lawton, & Nahemow, 1973)
and can be a challenge for PWS as disabilities related to stroke such as hemiparesis, cognitive deficits, depressive
symptoms, aphasia, visual impairment (Go et al., 2014) demand a new way of interaction person-environment.

Discharge to home and cessation of rehabilitation are milestones for PWS as adjusting to a new normal
self and dealing with discrepancies between rehabilitation outcomes and recovery expectations are critical issues on
returning home after the stroke (Ch’ng et al., 2008)

PWS actively respond to the stroke by amongst other things creating new ways of doing things through imagi-
native and ingenious actions in order to maintain independence (Pound, Gompertz, & Ebrahin, 1999). In the field of OT
these actions are understood in terms of coping with and strategizing the context to respond to stroke (Pound et al., 1999).

Pound et al., (1999) identified that after the stroke people mobilized informal social support, created new
ways of doing things, took things slower, began the process of relearning exercised and attempted to conceal the
disability. None of these was related to physical interventions over the environment or actions towards changing an
existing situation into a desired one (Simon, 1996) even though they were recognized as imaginative and ingenious
ways of maintaining independence and equilibrium after the stroke.

In the field of design actions and activities non-professional designers engage in have been researched
before (Briedes, Chow, & Joost, 2010; Candi, 2010; Gorb & Dumas, 1987; Nelson, Buisine, & Aoussat, 2009; Von
Hippel, 1986) but there is no research on actions undertaken by PWS as non designers or on actions undertaken by
them to transform the physical environment. The way PWS actively respond to their condition has had little inter-
est in the field of design despite the fact that many of these strategies can be denoted as design actions and activities

PWS engage in to problem solve the environment.



In the field of OT in the area of stroke research focuses on the impact of stroke framed in terms of coping
and adjusting (Sarre et al., 2014) but there is a lack of research examining how people with stroke actively design and
redesign their environment post stroke and the impact that the design process has on their overall life participation.

To date, there has not been a systematic examination of why and how people who have had a stroke (PWS)
engage in actions, activities and processes to self-design, adapt and transform their environments to fit their changing
needs despite the importance and applicability this type of research has for design and OT in a time when there is a
growing population in high risk of stroke (U.S. Department of Health and Human Services, 2014), stroke rehabilitation
requires a considerable amount of resources and is an expensive Health condition (Go et al., 2014; Sarre et al., 2014)
and the importance of the environment in adapting after a stroke (Lawton & Nahemow, 1973) is well recognized. Ad-
ditionally, finding of this type of research can be generalized to other groups of people with disabilities for the role of
the environment in the disablement process is true for all people with disability and PWS can have different types of
disabilities after the stroke.

This qualitative—participatory study seeks to address this gap by offering insights into why and how PWS
undertake these actions. This study is an important step towards the identification of design processes initiated by
PWS and will also serve as an analytical framework to understand the nature and structure of this user-controlled
design phenomenon.

The study includes three phases that seek to: 1) identify important issues in the relation between the home
environment and PWS, including their lived experiences, perspectives, and views on how they relate to the space
and objects in it; 2) gain basic understanding of how PWS engage in these self-led design processes; and 3) elicit
information about participants’ individual and collective experiences with home modification and provide recom-
mendations for designers and OTs on how to integrate user-centered and controlled design within their services and

research about the built environment. Refer to Table I for a model of the research process and products.



TABLE 1
RESEARCH MODEL

INPUT

-People who have had a stroke
-Home environment features
-User experiences with the

environment

Knowledge about:

-Approaches and theories on design
and disability

-Design, ergonomics

-Disability studies

Knowledge about:
-Participatory research
-Qualitative research

-Research space

METHOD

Issue Identification

Understanding: User Initiated
Design

Active engagement in User
Initiated Design

-Participant observation
-Observing the home environment

-Semi-structured interviews

-Participant observation
-Photovoice

-Follow-up interview

-Focus group

OUTPUT




TABLE I (continued)
RESERCH MODEL

-Identification of environmental
requirements that act as constraints
on PWS’s daily activities
-Transformations made to home
environment by PWS

-Making user-initiated design vis-
ible for PWS during the research

process and as a research outcome

-Identification of the design process
PWS engage in to transform the home
environment as a way of exerting con-
trol over the environment
-Identification of forces that drive PWS
to user-initiated design

-Identification of the impact of engag-
ing in design processes to transform the
home environment

Recommendations for designers and
OTs

SHORT TERMS / OUTCOMES

-Descriptive definition of User Ini-

tiated Design

-Analytical framework to under-

stand User Initiated Design

-Identification of factors that can help
PWS, actively engage in UID as a form

of empowerment

-Knowledge Dissemination Interna-
tional Conferences

- 2015 Design principles and practices
Chicago (Paper and lecture)

- 2013 DSI Amsterdam (Paper and
lecture)

- 2013 DSI Orlando (Poster)




TABLE I (continued)
RESERCH MODEL

LONG TERMS / OUTCOMES

For PWD-PWS

-UID is an empowerment
tool as empowerment comes
from controlling access to
space. From our control
over this space and our
power to change it. Empow-
erment is also related to our
power to propose routines
and identify through our

environment.

For Disability Studies

-UID is purposive and in-
tentional.

-Design is both shaped and
explanatory of notions of
standard, membership and
desirability.

-Purposive Design has

the potential of profound
change

-UID has the potential of
re-signifying environments
to represent user wanted

experiences

For Design Studies

-UID is design done by non-
designers, it expands our
understanding of how, by
whom and where design is
done. UID could help create
new paths of collaboration
among different views of
design to support meaning-
ful social change focusing
in emergent ways of col-

laboration and cooperation.

For Occupational Therapy
-If recognized, UID can be
used by OTs as empow-
erment tool for PWS, to
advance in the process of

adaptation




A. The Dissertation

As an Industrial Designer and master in Disability Studies working in the academic field, I have had the
opportunity to teach small groups of industrial design students and occupational therapy students in undergraduate
courses. What I learned from those experiences is that PWD are constantly problem-solving the environment yet
these actions are not considered design. As I got involved in disability studies, I realized that despite all theories and
methods used in design to understand the intersection of design and disability access to the environment requires
more than normative approaches conforming to standards through recommendations or norms or the involvement
of PWD to inform the design process. Their embodied experience is irreplaceable in the design process and their
involvement in the design of the built environment an ethical stance.

At University of Illinois at Chicago (UIC), through my advisor Dr. Joy Hammel and one of her research
studies I had the opportunity to approach community—based participatory research related to community living and
participation choice, control and societal opportunity and disparities experienced by people who are aging with dis-
abilities, including people who have had a stroke and seek to return to full community living and participation post
rehabilitation This study seeks to identify key environmental barriers and supports to this least restrictive commu-
nity living and full societal participation of people with stroke. The dissertation research explores if PWS engage
in design processes to transform the environment, how this process unfolds and how it impacts the person and their
overall participation.

B. The Three-Article Format

This dissertation is presented in a three—article format. The first article is a critical review that highlights
user—initiated design (UID) and the importance of engaging in design processes as an empowerment tool for PWS.
This article synthesizes the literature to inform the UID phenomenon and calls for a conceptualization of it based on
lived experiences of people with disabilities, including stroke. The second article explores how participatory research
methods were used to reveal the way in which PWS design, including: how they create and recreate their home

environment following a stroke, how this UID process unfolds, how it impacts them and their social worlds, how they



designed social spaces in which to participate and engage, and which environmental factors were facilitators or barri-
ers to this consumer—directed design. The third article demonstrates the results of this participatory study, summariz-
ing and conceptualizing the design process model that PWS implemented to transform their home environment.
C. Aims

The aims of this study were to:

1) Identify the relation between the home environment and PWS, including their lived experiences, per-
spectives, and views on how they relate to the space and objects in it;

2) Gain basic understanding of how PWS engage in self-led design processes, and how this design ideation
influences their overall participation; and.

3) To provide recommendations for OT’s and designers on how to integrate user-initiated design within their

services and research about the interactions PWS have with the built environment and its impact on participation.



II. BACKGROUND

A. The Environment

The built environment has a profound effect on the way we live our lives. The cause—effect perspective or
environmental determinism paradigm states the environment causes users to behave in certain ways (Hardin, 2009).
Environmental determinism is favored as a theory by the design professions because of its immediate applicability to
practice (Vischer, 2008). However, thinking only the environment determines our behavior is simplistic. In a given
situation the social environment as well as the physical environment influence our behavior and body, feeling and
expectations determine our experience of use of that environment (Hansen & Philo, 2007). For Pallasmaa (2012) we
constantly interact with the environment, we do so through our body. The interaction self-word has the capacity of
redefining and informing the environment as well as the self (Pallasmaa, 2012) thus built environment can be chal-
lenging when conceived disregarding human experience and bodily variability.

For PWD, the built environment presents a multitude of challenges and can be oppressive (Gleeson, 1999).
Issues of exclusion through the built environment can be explained if we understand that the environment is shaped
by struggles among conflicting forces such as economic benefits and social interests (Margolin & Margolin, 2002).
And even though many products for the market meet social needs the market is not always responsive to all social
needs, especially those experienced by people with low incomes or people with needs due to aging, health, or dis-
ability (Margolin & Margolin, 2002). These social groups are often ignored or invisible in market design creating
social inequities reflected in the design of the built environment. Additionally, only until recently have the profes-
sions in charge of the creation of the environment had social justice approaches to address large social scale issues,
such as environmental justice and social justice oriented design.

Environmental justice emerged as a concept in the 1980’s. For Noonan (2008) environmental justice it is
the fair treatment of all people in environmental laws, regulations, and policies. Social justice design approaches
highlight design strategies that target the goal of social justice along six dimensions (Dombrowski, Harmon, & Fox,

2016), transformation, recognition, reciprocity, enablement, distribution, and accountability.



10

To attain a just society we need respect of social differences and the creation of environments that satisfy
material and cultural needs (Gleeson, 1999). From the viewpoint of PWD, justice requires the creation of enabling
environments to liberate their social capacities and guarantee their material needs. For Gleeson (1999) demanding an
inclusive social and built environment that guaranties material welfare and cultural recognitions is the way by which
Enabling Justice can defend the emancipatory need of PWD.

B. Built Environment—Disability Relationship

The social model of disability asserts that people with disabilities are discriminated and excluded from
participating in contemporary society and emphasizes the role that attitudinal, physical and institutional barriers
have in this process (Lang, 2009; Smith, 2009). In the social model, disability is an experience that is dependent
upon how society is politically and socially organized and structured in relation to medical conditions. Thus, the
built environment plays an important role in the exclusion of certain bodies by constructing barriers.

Theoretical frameworks link the person, the disability and the environment; for example, the environmen-
tal press model conceptualizes the individual as having a set of competencies, and the environment as presenting
press or demands and expectations upon that individual (Lawton & Nahemow, 1973). The relationship between indi-
vidual competence and environmental press is conceptualized in terms of adaptation. The importance of the person—
environment interaction, as well as the importance of the environment in influencing and mediating the individuals’
competence and the participation, is described in the Person—Environment—Occupation—Performance Model (PEOP)
as developed by Baum and Christiansen (2005). The PEOP describes an interaction of personal and environmental
factors that either supports or restricts the performance of activities. The relationship between occupational perfor-
mance and participation is significant when understanding that participation in occupation is dynamic and context
dependent, as well as that occupation is essential to self-organization (Kielhofner, 1995).

The environment can affect the challenge experienced by the person to the point of eroding their sense
of competence and creating a sense of learned helplessness (environmental docility); thus, when there is too much

environmental press, people give up trying to adapt and consequently give up the use of that environment (Lawton
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& Nahemow, 1973). The press can also be positive, resulting in adaptability and resilience in responding to future
demands (environmental proactivity), so the person’s sense of competence is maintained and may in fact even grow
and spread to problem solving other environments. The direct relationship between press and adaptation can play an
important role in understanding why PWS engage in design processes to transform the environment to support life
participation, and whether changing the press by adapting the environment has a positive influence on them.

PWS are often forced to adapt themselves to fit the existing environment or, via trial and error, to find
other creative ways to make the environment work for them. They do so in isolation, as they are often unaware of
other PWD struggling with similar environmental issues. But the most important issue is not only being able to
elucidate how to problem solve the environment through design but how to transform it. Design is more than a way
of redefining space, objects and actions; it is a way of redefining the self.

C. People Who Have Had a Stroke

PWS are often referred to in negative ways that imply a burden to their families and communities (Pound
et al., 1999). But PWS actively respond to the stroke by amongst other things creating new ways of doing things
through imaginative and ingenious actions in order to maintain independence (Pound et al., 1999). The physical
environment plays an important role in adapting after the stroke (Lawton & Nahemow, 1973) and can be a chal-
lenge for PWS as disabilities related to stroke such as hemiparesis, cognitive deficits, depressive symptoms, aphasia,
visual impairment (Go et al., 2014) demand a new ways of interaction between person and environment. Pound et al.
(1999) identified that after the stroke people mobilized informal social support, created new ways of doing things,
took things more slow, began the process of relearning exercised and attempted to conceal the disability.

Although stroke has an impact in people’s life, PWS play an active role in managing their life after the
stroke reacting imaginatively and ingeniously to maintain equilibrium (Pound et al., 1999). The home plays an im-

portant role for PWS to engage in valuable activities.
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D. The Home Environment and People Who Have Had a Stroke

The home gives form and significance to people’s lives (Imrie, 2004). Ideally, domestic habitation
provides security and privacy. Nevertheless, these provisions can be challenged when impairment appears (Imrie,
2004). This is due in part to design conceptions not conceiving impairment as part of the domestic habitation (Imrie,
2004). As such, the experiences of PWS are at conflict with the ideal conception of the home, where the impaired
body is rarely a subject of analysis.

Research about the home environment in the field of occupational therapy (OT) has addressed the impact
of home modifications in respect to falls in older adults (Cumming et al., 1999) to increase independence, safety, and
usability, as well as to understand the relation of modifications to the environment in the adaptation process (Fange
& Iwarsson, 2005). In architectural housing studies, modifications to the home environment have also been studied
to determine accessibility issues for PWS. However, a person’s feelings and experience about the home cannot be
dissociated from their corporeality (Imrie, 2004). The body is our basic mean to relate to the context; hence, embodi-
ment represents a value of human knowledge (Ueda, Takenaka, Vancza, & Monostori, 2009). Knowledge placed

within a context where situated points of view are rich in content information (Haraway, 1988).
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E. Design and Disability

The increasing complexity of economic and technological modernization during the 20" century required
collective solutions for environmental human needs. Collective solutions required a qualified specialist the designer
to standardize both needs and solutions. Design then became an integral component in production and was consoli-
dated as a profession. But standardized conceptions in the built environment were oriented by the dynamics of the
market (Margolin & Margolin, 2002). Defining the built environment by standards disregards the specific needs of
populations that are not in the interests of the market economies. This is the case of minorities such as PWD (Margo-
lin & Margolin, 2002).

In the mid 60s of the 20" century, the impact of humanities and social sciences on design produced a
change in approach towards the participation of the user in the processes of design. The term participative is used
widely in various fields to imply a way of creating environments, objects, services and experiences that are more
considerate and adequate to the cultural, emotional, spiritual and practical needs of people. Participative approaches
to design depict it as a social process, showing that the scope of the activity of design extends beyond designers or
the individual designer (Sanders & Stappers, 2008).

The tenet of collaborative design approaches is collaboration between designer and
non designers (Binder et al., 2008). The first advances towards reaching the user are called user centered design (UCD)
approaches. UCD represents a philosophy of design, which draws users or consumers towards the process of design
(Mao, Vredenburg, Smith, & Carey, 2005). It is a multidisciplinary approach to improve the understanding of the needs
of the user and the requirements of the task, as well as the iteration and assessment of design (Mao et al., 2005).

Currently, UCD has become a common practice for designers and has had crucial aspects to represent us-
ers and to anticipate their understanding of new artifacts. In UCD, the ways in which users participate can vary. In
some models, its role is that of participants in the assessment of usability (Lindgaard, 2009); in other models, user

inclusion may be all throughout the process of design and with a participative approach.
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These two approaches are well differentiated. The first is known as the user as subject approach, where
the researcher acts as the interpreter, the information generated enters the process of design in the form of design
criteria (Sanders, 2002) and the importance lies in the object designed (Sarmiento, 2015). In this approach of UCD,
deviation in use is considered undesirable, thus unfamiliar design proposals are more likely to be ruled out instead
of being considered an opportunity for new design (Bredies, 2015). UCD under a participative perspective is an ap-
proach where users provide their expertise and participate in creation, ideation and conceptualization. In a participa-
tive approach, the individual roles of designer and user become indistinguishable, and the user becomes a critical
component in the process of design (Sanders, 2002).

In the field of disability design processes, which involve users’ participation, deal with how they are been
represented in said process, if represented in the stage when needs and desires are detected is desired or in the last
stage to confirm design decisions (Luck, 2003). A key step in the policies to accommodate PWD is a change in the
emphasis from aiding them to do things in a normal way to simply doing things their way (Hansen & Philo, 2007).
F. Researching Design Processes People Who Have Had a Stroke Engage In

Design done by non—designers has been studied in the field of design to explain innovative changes to
products, design changes during production and adaptation to designed products done by users (Brides, 2010;
Candi, 2010; Gorb & Dumas, 1987; Hara et al., 2013; Nelson et al., 2009; Von Hippel, 1986). The phenomenon has
expanded our understanding of how, by whom and where the design is done (Botero, Kommonen, & Martilla, 2010).
But there is no reference in the literature to design done by PWD, specifically by PWS. Possible explanations for the
current lack of understanding of the phenomenon of PWS engaging in design processes include: 1) the phenomenon
is silent, thus, has not been denoted or denominated; 2) it is mostly practiced in solitude; or 3) it has no recognition
as a valid action taken over the environment.

PWS are constantly modifying the home environment to respond to their needs. Their involvement in
research to understand how the phenomenon develops is fundamental. It is the responsibility of the researcher to

develop innovative and accessible ways to make this design process visible. Subjective methods allow for an under-
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standing of the experience (Fulton, 2003), experience as knowledge and lived experience (Garland-Thomson, 2011).
Interviews, participant observation, Photovoice and focus groups are all-subjective techniques used to investigate
experience and can be proposed to understand design processes undertaken by PWS whose perception of the con-

formability of the environment changes rapidly after the stroke.
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[II. PEOPLE WITH STROKE ENGAGING IN DESIGN PROCESSES
AS A WAY OF EMPOWERMENT: A CRITICAL LITERATURE REVIEW
A. Abstract

People with disabilities (PWD), particularly people who have had a stroke (PWS), frequently experience
exclusion through the built environment. In response to this exclusion, they constantly ideate changes to the environ-
ment, and when possible, implement them. However, this phenomenon has been poorly researched in the field of
design and has been understood as an adaptation strategy in the field of occupational therapy (OT).

Contemporary design approaches involve PWD as co—designers, and with the use of collaborative and
participatory methodologies, develop design solutions to respond to their accessibility needs. Participation of PWD
can be at different stages of the design process, with participation at the ideation stage being the most contemporary
of the approaches. In the field of OT, several ecological-base theories explain how critical active adaptation and
modification of the environment is to support continued performance and participation in life after a stroke. OT
emphasizes the role OT professionals have in the adaptation process of PWD and in the process of modification to
their environment. However, there are issues that still need to be addressed, including critical reflection about the
actions and activities PWS autonomously engage in to transform the home environment after the stroke. This article
highlights the need to understand this phenomenon and the importance that engaging in design processes has as an
empowerment tool for PWS. The article synthesizes the literature to inform the phenomenon and calls for a defini-
tion to describe it.

Keywords: Design process, Design space, People who have had a stroke, User—initiated design
B. Introduction

Many fields of knowledge study how the environment is created. Our capability to transform the environ-
ment and the way in which we interact with it are studied in, for example, architecture, engineering and design.
Fields such as economics and politics have studied the environment to establish how it determines us. In disability

studies and OT, the relationship person—environment is essential to understand disability. In the field of design,
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designers have faced many challenges in the understanding of the needs, desires, and experiences of PWD. Evidence
of these challenges lies in the existence of theories, concepts, and methodologies associated to the study of the de-
sign—disability intersection found throughout the recent history of design as it is reflected in the literature.

User—centered design has studied the participation of PWD at different stages of the design process. Collabo-
rative and participatory methodologies are frequently used when designing for PWD (Binder, Brand, & Gregory, 2008;
Lee, 2007; Sanders, 2002). Designers have proposed numerous approaches to better understand the experiences of
PWD, such as participatory (Luck, 2003) and empathic design (McDonagh et al., 2010; McDonagh & Formosa, 2011).

Furthermore, universal design (Story, Mueller, & Mace, 1998) and inclusive design (Clarkson & Coleman,
2015; Clarkson, Coleman, Keates, & Lebbon, 2013) promote the inclusion and participation of PWD by maximiz-
ing accessibility to the built environment, while barrier—free design (Preiser & Ostroft, 2001) relies upon technical
accessibility standards to attain accessibility for PWD. However, PWS frequently experience exclusion through the
built environment. In response to this fact, they constantly ideate changes to the environment, and when possible,
implement them.

The capacity for or the act of forming ideas or concepts (Ideation, 2016) about modifications to the envi-
ronment can be considered a common human mental activity. Interventions to the environment proposed by PWS
are prone to happen at the home environment because it is their place of authority. This activity has been studied
by occupational therapists as one of many strategies developed by PWS during the adaptation process (Lawton &
Nahemow, 1973). However, it has not been recognized as a design process aimed at changing an existing situation
into a desired one (Simon, 1996).

On the other hand, in the field of design, changes to the environment proposed by non—designers have
often been studied as: 1) evidence of the need for a professional design intervention (Candi, 2010); 2) an activity
that only very few innovative users can achieve (Von Hippel, 1986); and 3) a reaction experienced by the user as a
response to unexpected changes in the environment (Brides, 2010). Changes to the environment ideated and enacted

by PWS have been poorly studied and the process is ill-defined.
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C. People Who Have Had a Stroke Transforming Their Home Environment

“The role of the home environment for maintaining and improving functioning of PWD is widely rec-
ognized in research” (Wahls & Fange, 2009 p. 355). Building on the disablement press model and the concept of
person—environment is fundamental (Lawton & Nahemow, 1973). Occupational therapists emphasize the home
environment as a critical factor in supporting or undermining individual functioning (Iwarsson, Wahl, & Nygren
2004). To enable performance of activities, an important intervention in community—based OT is the adaptation
of physical environments (Fange & Iwarsson, 2005). The environmental press model explains how critical active
adaptation of the environment is in supporting continued performance (Lawton & Nahemow, 1973). The person—en-
vironment—occupation—performance model (PEOP) describes an interaction of person and environmental factors that
either support or restrict the performance of activities (Baum & Christiansen, 2005). The model of human occupa-
tion (MOHO) emphasizes that participation in occupation is dynamic and context dependent, and that occupation is
essential to self-organization (Kielhofner, 1995).

I. The home environment

The home give form and significance to people’s lives (Imrie, 2004). Ideally, domestic habitation
provides security and privacy. Nevertheless, these provisions can be challenged when impairment appears is (Imrie,
2004). This is due in part to design conceptions and not to conceiving impairments as part of the domestic habita-
tion (Imrie, 2004). As such, the experiences of PWS are at conflict with the ideal conception of the home, where the
impaired body is rarely a subject of analysis. Research about the home environment in the field of OT has addressed
the impact of home modifications regarding falls in older adults (Cumming et al., 1999) to increase independence,
safety, and usability, as well as to understand the relation of modifications to the environment in the adaptation pro-
cess (Fange & Iwarsson, 2005). In architectural housing studies, modifications to the home environment have also

been studied to determine accessibility issues for PWS and in design studies to address usability issues.
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2. People who have had a stroke and their embodied knowledge

The physical environment plays an important role in recovering from a stroke (Jacobs, Kelly,
& Sobolewski, 2007; Northridge, Sclar, & Biswas, 2003). PWS face many types of challenges when returning to
everyday life after the stroke, including return to their homes with a new bodily experience. A person’s feelings and
experience about the home cannot be dissociated from their corporeality (Imrie, 2004). The body is our basic means
to relate