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Abstract

Current healthcare systens are decentralized and siloed, comprised of multiple technologies and
platforms lacking integration. Because of theabsence of consolidated medical recos] patient care

is based on incomplete information. Currently, patients have limitegcess or control of their health
records. A shift in ownership of medical records to the patient would serve to improve the user
experience while supporting a more useful integration of patient information within the healthcare
system. The field of serge design examines the systems and processes at work in a chain of
relationshipswith the goal ofseekingout opportuniti es for Thmethesevi ng a
contributes to service design discourse by demonstrating the value of adopting a seswdesign
frameworkfor the development of a blockchaifbased digital platform to serve as &ecure patient
record repository Sixhealthcare providers and six patients of carparticipated in two studies The

first study comprised ofin-depth interviewsand codesign sessionsThe results revealedhain points
within the current healthcare system which were categorized into six themes: communication, care,
control, privacy, information and repetitionn response, ablockchainbased diital mobile

application prototype was designed taddressthe pain points.The application places the patient at
the forefront of their care journey by giving them ownership over their electronic medical resoid

the second study, he prototype was teted with the samel2 participants through a usertesting
session.Responses from the second studghowed patients were satisfied with the features.
Healthcare providers thought the application would improve their work experience and interactions
with patients. Additionally, two studiedemonstrate the value of adopting a service design
methodology to inproveservice experiencesThis framework can be applied to improve user

experiences in digital transformations within healthcare.

Keywords:service design, blockchain technology, efesign, usercentered design,
healthcare, patient experience
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Introduction

The twentyfirst century is inundated with wicked problems confounding human societiei the
forefront of these complex and networked problemare healthcare concerngdBuchanan, 1992;

Dorst, 2019; Jones, 2017; Penin, 2018)While The Canada Health Act states that all healthcare
should bedportabledensuring all patients have the right to choose where and when they receive care,
health records remain siloedPersaud, 2019; Webster, 2015)In the current healthcare data
landscape, patients do not have access to their health recordBersaud, 2019) Physicians are
responsible fortracking and accessng patient medical histories in individualized systems that do not
connect with each other. The result is a decentralized heattlre system employing multiple
technologies and platforms containing billions of records that cannot be shared or easily accessed
(Ontario Ministry of Healt, 2019; Ministry of Health and Longerm Care and eHealth Ontario,
2016).

The development of new information and communication technologies ledth® growth ofdesign
fields including interaction design, experience design, transformation design anehdce design
(Kimbell, 2009). Against the ba&ground oftechnologicalinnovation, this thesis focuses specifically
on contributing to the advancement ogervice designas an emerging fieldwithin the design
discipline (Cipolla & Manzini, 2009; Cooper et al., 2018; Junginger, 2017; Morelli0@2; Penin,
2018; Pinhanez, 2009; Secomandi & Snelders, 2011; Stickdorn & Schneider, 201s stated by
Kimbell (2009), servicedesignhas yet to define its owrformal practices According toKrippendorff
(2006) and echoedby Kimbell(2009), service design has shown signs of becoming a discourse
community butdiscord existsamongstdesigners intheir understandingof its vocabulary, methods
and approaches.As a result, service design presents designers with aew realm of opportunities,
beyond aesthetic concerns of form and function into a more profound intellectual and strategic
practice focused on creating a deeper social impa@®enin, 2018)

This studydemonstratesthe potential valueof using aservice design methodologgonsisting of four
phases:exploration, creation, reflection and implementatiom the development of service
innovations. Specifically this study seeks to improve the patient (user) experience when indeting
within the healthcare systemThe use of the emerging technology known as blockchain in a service
design framework provides relatively unexplored research potential, exemplified through the lack of

existing academic literature investigating the syhesis of both these neoteric conceptdnspired by

1



blockchain technology and the processesnaterial and visualization practices of a service design
framework, the design solution that emerged is dlockchainbased digitalelectronic medical record
for patients. This study seeks to contribute to the growirsgrvice designdiscourse by providing a

framework that embraces emerging technology in developing a solution to improve user experiences.

The next section contextualizes the thesis work lpyesenting the current state of medical records
and trends in patientcentered care, emerging technology and service design. The section closes with

highlighting the gaps and opportunities for an improved patient experience.

Context

Current State of Medtal Records

The adoption of electronic medical record (EMR) systems is a matter of priority in Canada. In 2010,

the Canada Health Infoway invested total of $380 million toward acceleration of EMR

implementation (Price, Singer, & Kim, 2013)However, a fragmented patient record management

system lacking interoperability defines the current EMR landscaf@hang & Gupta, 2015)Patients

do nothave access to their electronic health record (EHR) data. As noted by Price, Singer and Kim

(2013), heal thcare providers are responsible for mai
current healthcare system, using a combination of papdrased and EMR systems.As a result, a
patientds medical record is made up of fragmented
Additionally, he current healthcare system islecentralized Ap at i e nlitafrecordne spread

across multiple healthcare providers andumeroussystems.

Recently,the University Health Network (UHN) Torontolauncheda patient portal, giving patients

limited access to their health records online. Information availabten the UHN portainclude: health

card number, medical record number, clinic notes, test results, reports and discharge summaries

(Portal, 2002). However, records are limited to patient interactions with UHN healthcare fiigis

only, thus | acking a comprehensive view of a pati
Mackenzie Health was launched in July 2017 to provide patients access to their health information

online. However, information is limitedolelyt o pati ent i nteractions within
network of healthcare facilities. While both UHN and Mackenzie Health have utilized technology to

empower patients with easy access to their health records, each system works independently from

the other. Ratient medical information is limited to interactions within a specific network, thus, a



patient does not have access to a comprehensive medical record. As noted by Hilles&dl.,
(2005), it is increasingly clear that a lengthy, uneven adoption of ngtandardized, non
interoperable EMR systems will only delay the chante@move closer to a@ransformed health care
system.

Currently diagnostic results are sent directly to family physicians upon completiand it is the
responsibility of the patient to followup with their physician for results. In critical cases, the gate nt 6 s
physician will initiate contact with the patient for a followp consultation. Dagnostic laboratories

have started providingpatients access to viewesultsonlinet hr ough ©&pati ent portal s
MyQuest(Quest Diagnostics, 2020and myresults(LifeLabs, 2020b)are patient portals for Quest
Laboratories and LifeLabs respectively. Similar to the UHN and Mackenzie Health, edianostic

lab system only holds records for theirespectivepatients, resulting in a decentralized system.
Furthermore, on December 17, 2019, Lél_abs publicly confirmed a cyberattac&f their computer
systems. The personahnd healthinformation of 15 million Canadians was extracted by cyber

criminals. Patient information including: names, addresses, emails, customer logins and passwords,
date of birth, health card numbers(from 2016 and earlier) and lab test results in 2016(for 85,000

Ontario customers) were compromiseflifeLabs, 2020a)

While the transition to electronic medical records eliminates papdrased recordsa pati ent 0 s
medical record remains spread between different healthcare providers in a decentralized systém.
addition to cybeattacks, the theft or loss of computers, notebooks, smartphones, tablets, USB keys,

or portable hard drives, and the improper disposal or transfer of patient files contribute to patient
privacy breaches. EMR systems offer benefits for storing and accesggspatient health information to
improve the management of patient care. However, the attributes that make electronic records
appealingiaccessibility, transferability, and portability of patient health informatidralso pose

privacy risks.As healthcare proiders move towards embracing technology in improving healthcare
services, every system still operates independently, thus the urgency to develaeaure, integrated

healthcare system.

Trends in PatientCentered Care (PCC)
Healthcare is undetincreasingpr essure t o i mprove its response to
resources. This has led to a paradigm shift from the conventional model of mediditiee biomedical



modelfitowards agersoncentereddapproach (Figure 1)facilitating a greater involvement of patients
in their own care(Malmberg & WettefEdman, 2016; Mead & Bower, 2000)

Figure 1

The Paadigm Shift Towards Persof€entered Care through Four Dimensions

Outcomes
Proper diagnosis, successful
medical treatment

Process

Scientific activities
providing information,
patient compliance

Roles

Medical, paternalistic,
asymmetry, patients as
passive recipients

Context -

Efficient operations,
hierarchy, medical
authority

\
\

.

Biomedical
Model

>

Paradigm
Shift

Person-Centered
Care

’

Context

, e
4 Facilitative systems,

N
N

N

potential for taking risk,
skill mix, effective relations

Roles

Humanistic, egalitarian,
power sharing, patient as
expert in experience

Process

Engagement, shared
decision making,
individualized interactions

Outcomes
Satisfaction, involvement,
feeling of wellbeing,
therapeutic culture

Note.Reprinted from "Service Design and Service Thinking in Healthcare and Hospital Manadsrhevitiimberg V. Rodrigued.,.
Lannerstdm, K. WetterEdman, J. Vindnd S Holmlid, 2019, Switzerland: Springer Nature. Copyright 2019 by Springer Nature.

The challenges that face the public sector today need tocorporateservice users as partners and

resources in the continuous renewal of services. Introduction of service design approaches and

methods that provide tools for involvement and enhanced undegstding of user needs is one

popular strategy.(Malmberg & WettetEdman, 2016)

As illustrated in Figure 1, person (patiententered care brings forth a more humanistic and

egalitarian relationship between the healthcare provider and the patient through changes across

four dimensions: context, roles, process and outcomes. Thwve from the conventional

paternalistic view of the patient role and relationship with healthcare professionals implies the

sharing ofownershipa n d

responsibility

bet ween

the patient

limited knowledge and experiencef their own care is valuedn a level equal with the expertise of

the healthcare providerThereby, in the transition toward patiertentered care, the patient moves

from a passive recipient to active participant and potential critipalmberg, et al., 2019)

Malmberg, et al.(2019) argue that service design can act as both a support and driver fthe

transformation towards patienicentred care.In a transformative approach, service design offers

methods and tools(WetterEdman et al., 2014) that can help healthcare transition toward patient

centered care As noted by Trischleet al. (2018), engaging with enelsers or patients throughout



the design pocess leads to a better understanihg of patient needs. Furthermore, Malmberget al.
(2019) note the mappingof patient journeys and supporting processes through service design
methods demonstrate how service design processasan help work toward the outcomes of patient
centered care.For example journey mapsprovide a method forcomprehensive understanding of the
servicefrom a user perspectivewhich help service designers develop useentric solutions.

Emerging Technology

Thed-ourth Industrial Revolutioficontinues to gainmomentum definingthe currentsociotechnical
landscape.lt is defined byboth public and private institutions aghe dnchoate transformation of
production of goods and services resultinjom the application of a new wave of technological
innovations(Caruso, 2018, p. 3799(Figure 2) The Fourth Industrial Revolutionan transform the

ways we live and the environments we live.in

Figure2
New Wave offechnological Innovations Included in the Fourth Industrial Revolution
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Note.Reprinted from "10 Emerging Technologies that will Drive the Next Economy" by-Gzemger, 2016ttp://www.game-
changer.net/2016/08/29/16emergingtechnologiesthat-will-drive-the-next-economy/#.XmbrLy3MzUCopyright 2016 binnovation, New
Ideas andHow The World is Changing.

According to Carusq2018) and Degryseg(2016), digital informationforms the strategic resource of
the @ligital economywherein the network can be viewed as the chief organizing principle of the
economy and society as a wholé-or example blockchairnbased platforms work to exchange digital
information within a network of usersAnemerging technologyblockchainhas the ability to
fundamentally transform the ways in which people transact, collaborate, organize and identify
themselves(Crosby, Nachiappan, Pattanayak, Verma, & Kalyanaraman, 2016; De Filippi, 2017;
Tapscott & Tapscott, 2011; Tsilidou & Foroglou, 2015y he platformprovides the benefits of



immutability, transparencydata verifiability, security, control, convenience and efficien@cross a
decentralized ledger on a peeto-peer network (Figure8) in whichusers can verify transactions
without the need for a central certifying authorit{Stanley, 2018)

Figure3
What is Blockchain Technology?

A VERIFIED TRANSACTION
can involve cryptocurrency, contracts, records
or other information

In a healthcare context, blockchain technology canbeusedagpd at f orm t o hold a pat
record. This would shifiownershipof the recordsto the patient providinga consolidated and

interoperable digital account of their care journey. Each patient record is date and time stamped and

then verified and authenticated by its networkisers. The result is animmutable patient electronic

medical record that can le shared between a patient and healthcare providesmshich supports the
patient-centered care modelBlockchain is innovative because it provides a universal, widely

accessible and secure replacement for all paper records and separate databases, thus cortedie

digitizing medical records.

Service Design

Service design originated as an amalgamation of concepts and tools adapted from various design
disciplines (product design, communication design, interaction design, etc.) and service marketing
and managemert (e.g. customer journey, service encountef$angiorgi & Prendiville, 2017)using
@esignerly ways of changing and innovatiffSangiorgi & Junginger, 2015)Iin the last two decades,
service design has transitioned from its initial pursutb establishlegitimacy within the design field

by integrating with other design practices. The original focus of service design practice and research
has been the interfaces and interactions between the supplier and usegfidolmlid, 2007; Sangiorgi,
2009). It has since evolved to include the understanding of human experiences by designers which

translated into the design of improved customer journeys. Furthermore, theqm@duced nature of



service delivery has led to the development of collaboratigdesign approaches based on
participatory design methodologie§Greenbaum & Kyng, 1991; Schuler & Namioka, 1993)

A humancentred design approach to services manifests itself in the capacity and

met hods to investigate and understand peopl ed.
practices as main sources of inspiration for redesigning or imagining new services

[ €] On level @humasaentred approach to services manifests itself in the

capacity to engage people in the design and transformation process@deroni &

Sangiorgi, 2011, p. 203)

While twadimensional graphic design and product design are focused on the production of tangible
artifacts or interactions with technologyKimbell, 2009; Penin, 2018) designing for services is
embedded n social interactions that occur over time. Service design involves the designing of the
omaterial and i mmaterial conditions f of(Peninnt eract.
2018, p. 12) while attempting to consistently and holistally integrate the systems, processes and
touchpoints of a service. It is a collaborative, interdisciplinary, iterative approdtifat includes co-
design activities and visualization tools to create and orchestrate experiences that respond to both
user ard stakeholder needs(Stickdorn,Lawrence, Hormess, & Schneider, 2018aptickdorn(2011)
presentsan iterative four step service design methodology consisting of: exploration, creation,
reflection and implementation Exploration is a process of discovery and the framing of a problem
from a variety of perspectives; creatioancompasses the conceptualing, developing and

prototyping of ideas through an iterative process of gradual improvement and reflection involves the
testing of ideas and concepts to determine how to further improve solutions. The implementation
phase provides ways to transfer the newr improved service solution into the real world, thus putting
ideas into action.In the context of this thesis, a service design approach providdse framework to
gain a holistic understanding of the current state of healthcare to developvable designsolution to

improve patient experience.

Gaps and Opportunities

Within the healthcare system, the lack of uniform national technological standards has resulted in a
multitude of disparate electronic health information systems that cannot interoperate withther
systems(Webster, 2015) As stated by Persau@2019), patient care is frequently based on
incomplete information, resulting from the lack of a consolidated patient medical record.
Fragmented medical information pu patients at risk of harm resulting from incorrect diagnoses and

avoidable side effects from prescription medications to the intravenous dye injections used by



radiologists when performing xays (Persaud, 2019) Giving patients control of their own care
through the ownership of their medical record facilitates the transformation of the healthcare system
towards a patientcentered approach.

Service design is being recognizedsaa catalyst for organizational change andlansformation

(Junginger, 2015; Mead & Bower, 2000; Sangiorgi, 2011; Yu & Saoqi, 2018) because it

examines the systems and processes at work in a chain of relationships to seek out possible

opportunities for improving the user experienc@Penin, 2018; Stickdorn & Schneider, 2011)

Bl ockchainds di sr upt witheseareh@and sesvicodgsjgn disdoeirael Reryin pai r s
(2018) notes, the ircreasing use of technologgnabled servicesneedss er vi ce desi gnds me
Service design makes use of usarentered and participatory design approaches, management and

organi zational sciences, marketing andcemeraddduct de
digital technology developments, counterbalancing the teglentric mindset of engineers and

devel operFsudr t(hpe.r 8t70) .P &Kmbell (B0D9) stateg thatneednets,i gner s & s ki | |
methods and usercentred approaches carenable improvements in services so that they become

more effective and -g-eaylives.Funtlsrdo thisargpneny tickdothsandd a y
Schneider(2011) utilize the rigorous design process to illustrate the potential of designers to

contribute to strategic discussions beyond mere facilitators of form:

Designers possess mare than simply an ability to style products; they are
practitioners of an applied process of creative skills: identifying problems,
researching, analysing, evaluatingsynthesising and then conceptualising, testing
and communicating solutions. Design, whatever the discipline, is not only about
an end product, but rather a systematic process of identifying problems, then
researching, creating, testing and implementingadutions (Stickdorn & Schneider,
2011, p.87).

This thesis will investigate how service design can incorporate emerging technology to
improvethe patient experience within healthcareystems This studywill demonstrate how
a service design frameworkan:

1. Provide acomprehensiveoverview ofthe patient experience;

2. Help to identify pain pointswith the current healthcare systemand,

3. Support the implementation of technology to improve user experiences.



Service DesignFramework

This thesisadaptsSt i ¢ k (R@lLl)sedvice design frameworko include threeof the four iterative
phases: exploratbn, creation,and reflection andreserves theimplementation phase for future work.
In the context of this thesis, lte exploration phase includes research gathering through existing
literature and user studiesto identify opportunities for service desigmtervention. The creation
phase generates potential design solutions responding to user insighReflection occurscontinually
throughout these two phasesilt is important to reflect on the research collected in the exploration
phase to extract relevant pportunities for service improvement. Additionally, it is vital to reflect on
the design solutions generated from the creation phase to determine viable solutions for further
development and user testingAs recommended by Stickdor(R011), iterations within these three
phases of the frameworlworksto ensure the final design solution respond to all stakeholder and

user needs thus, ensuring service improvement.

This thesisconsidered both healthcare providersand enduser experiences, which led to the
deliberate recruitment ofsix healthcare professionals representinghealthcare providersand six
patients of care, representing the enduser. The&xploratiorbphase (the first study) consistingof in-
depth interviews and ceadesign sessionswith healthcare providers and patientgFigure 4)

Figure 4
In-Depth Interview and CéDesign Session with a Patient Participant




The insights garnered from the first stThisdy i nform
resulted inthe developmentof a servicescapeconsisting ofdata visualizationsin the form of journey

maps and service blueprintgshrough the visualizing, synthesizing and analysis of the data collected

(Figure 5) The servicescapdéormed the basis forthe explorations of potential design solutiongo

addressthe problemswithin the current health care system

Figure 5
CoDesigned Journey Map with Healthcare Provider Participant
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identity mobile applicationthat best addressed the majority of pain pointglentified from the first
study (Figure 6)
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Figure 6
Digital Patient Identity Mobile Application Prototype

9:41 il S - 9:41 il T . 9:41 il T .

You signed in successfully

Welcome to identiCHAIN

—— ——

Servicedesign considers the invisible components of the service including the technology and
system interactionsand thus requires an interface where interactiacan occur. This led to the
exploration of emerging technologgnd the potential for the incorporation ofblockchainto facilitate
the security, control and immutability requirements of the proposed digital patient identity

application.
Following the iterative natue of the framework, the researcher returned to thé@xploratiorbphase to

gather participant feedback on thaligital patient identity app prototypewith a second study

consisting ofa usability testing session(Figure 7)
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Figure 7
User TestingSession with Patient Participant

Followinga service design methodologthat engagedstakeholdersat each stage of the design
process the same 12 participants from the first studyarticipated in a second studyThe goal of the
study was to test whether the digital patient identitgpp successfully addressedhe pain points
revealedin the first study. Each participant was required to complete a questionnaire during the user
testing session responding toquestions specifically tailored towards there-defined usability goals
including: efficiency, effectiveness, safety, utility, learnability and memorabiliBee Appendix
(pp-1550159) for the questionnaire.Aservice design frameworkelies onan iterative process
Therefore, participant feedback from the user testing sessiongas analyzed and used tgrovide
recommendations for furtherrefinement. The bllowing is acomprehensive explanation of théwo

studies, based on the service desigiramework

Exploratiomi First Study

Qualitative research aims to provide an idepth, sociocontextual and detailed description and
interpretation of the research topiqVaismoradi, Jones, Turunen, & Snelgrove, 201@hecollection
of qualitative data during the exploration phaserovidesa comprehensive understanding of the

existinghealthcare system from boththe healthcare provider and patient perspectiveshese

12



insights helped todefine the problems existing with the current state of the healthcare systesnd
inform the subseqient exploration and development of aiable solution to improve the patient

experience

First Study InDepth Interviews and Cédesign Session

The frameworkfor the first studyof this thesiswas adopted from the Consumers Health Forum of

A u s t r Ratient &ifé 3ourney FrameworiConsumers Health Forum of Australia, n.dSee
AppendixA (pp. 85988) for the complete framework for the first studyFocused on facilitating policy
makers, consumer organizations and health services in their understanding of the healthcare system
from a patientcentered perspective, this flexible framework aligneskamlesdy with the research
requirements of this thesis@&very person has a story to tell about their health, and their experience
of the healthcare system.flwe want better health outcomes, we must listen to consumer experience,
and act on iB(Consumers Health Forum of Australip,3). As opposed to quantitative research,
peopl eds sthewowntealthcardjourdy provides information aboutwhole of lifeand

whole of systemexperiences of health, healthcare and health outcomeslso noted as significant by
the Consumers Health Forum of Australend demonstrated through the irdepth insights gathered
through thisfirst study, is the strong evidence thapatient narratives provide valuable information for
improving healthcare. However, it remains relatively uncommon for health services and health policy
agencies tocollect and use this information in a systematic \@y (Consumers Health Forum of

Australia, n.d.)

Methodology.
In-depth interviews Ethics approval to conduct irdepth interviews and cedesign sessions
was obtained from the Human Participants Review S
Board in October 2019. See AppendM (pp.1603161) for ethics approval certificate. A sergeof 12
sessions averaging one hour in length was conducted with each participa®éssions took place at
York Universityds MDes Studio (Fgure® participantos
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Figure 8
First Study Session Setlp

In-depth interviewsuncovered the pain points and positivefeatures of the current healthcare
system.Along withthe discovery of pain points,he successfulattributes of the existing system were
important to documentin order to beincorporated into the development of the new solutiorf.o gain
an understanding of a typical patientds journey w
frequented points of interaction, users were recruited using purposive samplifg two distinct

studies. Participants were recruited based on their interactions withitommon touchpoints with the
healthcare system ranging from acute care (hospital emergency visits), primary care (family medical
clinic visits) and secondary cares¢heduled procedures odiagnostic laboratories) These three main
categories of care were determined as the common patit touchpoints within healthcarebased on

the stages in the patient life journey including: a change in health, seeking assistance, diagnosis,
treatment and life with a health issugConsumes Health Forum of Australia, n.d.)

Healthcare professionalsnterviewedincluded a familymedical physician, a longerm care unit
nurse, a rehabilitation unit nurse, an acute care nurse, an anaesthesiologist and a family medical
clinic administrata. Interviewed care patientsepresenteda diverse range of patient interactions
within the healthcare systenbased on the aforementioneccommon healthcaretouchpoints.

The sessions began witla set offour preliminary questionsdesigned to develop a sense of ease and
comfort with the participantbefore beginning the journey mapping componerttach of the two

14



participant pools had their own question set, specifically generated for the respective pool.
Healthcare professionalavere asked questions related to their everyday tasks anghtient

interactions while patients of care began the session responding to questions targeted to their most
recent healthcare experienceSee AppendixA (p.86) for complete list of preliminary questions.

A semistructured interview formatallowed participants to speak freely of their own healthcare
journey. Additionally, this interview format providedpportunities for the interviewer to ask prompt
guestions alout the patient experience at each touchpoinincluding: before, during and after care
throughout theco-designsession.The prompt questions were developed based on the following
criteria: coordination of care, continuity of care, informed consent, access to health services,
respectful care and treatment and overall experience of car&ee AppendiA (p.88) for complete

list of prompt questions.

Codesign sessiors. Participants were asked to careate a journey map of their healthcare
experience with the researcher during each interview session. (Figje

Figure 9
CoDesigning Journey Maps witRarticipants
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Steen (2013) describes codesign as an exploratory process @oint inquiry and imagination where
problem and solution coevolvé Codesignempowers the enduser to actively participate in the
design process, thereby, adding another dimension to the design proceBg.engaging users in co
design sessions, service design can help enhance the benefit of service concepts for patients
(Malmberg et al., 2019). As noted byStickdorn, et al. 018), in-depth interviews can be supported
by creating boundary objects such as journey mapso-created with the interviewee to support a

mutual understanding of complex issueslourney maps will be used as a tool to help visualize the

participantds healthcare journey and facilitate

Journey maps focus on human experiences by visualgithe story of a specific actor as a sequence
of steps (Stickdorn et al., 2018). In combinationwith in-depth interviews this approachrevealed

rich insightsthat would not have been possible to discover had interviews been the only method
employedin this study.The goal of this first studyvas to provide a frameworko allow patients to tell
their healthcare story in their own wordand to ensurethey would includeimportant experiences.
The information garnered from these patient stories identified critical imeention points for
improving the patient experience.

Thevalue of journey mapping is derived from the creativity used in determining its metrid$e

participants visualization of their journey and experiences at each touchpoint allows the researcher

to understand the pain points.Therefore,in lieu of providinga blank canvas for each participant to
draw their own journey map, aeliberatelydesignedtemplate was providedto each participant See
Table 1 for journey map template component§See AppendiB (p.89) for journey map template
design.

Thequestions thatinformed the categories of interestfor the journey map template included:

1. What forms of identification were required for patient to present when visiting healthcare
providers?

2. What communication methods were usebly patients in correspondence with healthcare
providers?

3. How di d pat i en tsdivice dxperehcavihithe onultiple tduehpoints in their
healthcare jouney?

4. Were all medical records available at each point of care?

5. What are the participantds expectations
providers?
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Table 1
Journey Map Template Components

Phases .
(Experience Before During After
Moments)

; Information Required
Categories of
|mergst (Health card, date of birth,
dr i Vieensé, stc.)

Communication
(Interaction with patient/
healthcare provider)
e.g. Direct = Office Visit
Indirect= Email

ServiceExperience

(Use emoticons and
add description)

Positives
(What works well)

Pain Points
(Challengesl/frustrations)

Recommendations

(Suggestions to improve
overall experience)

Each session was setip with a variety of tools to help participants visualize their patient journeys
(Figure8). In addition to a journey map templatend writing tools participants were also provided
with visual probes consisting ofa toolbox ofpre-cut icons and emoticongo use to create their
journey maps This methodaccommodatd for participants who preferred not to dravand helped
participants focus their attention on telling their healthcare journgfigures 10, 11). See AppendixC
(p-90) for complete list of icons and emoticons provided.
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Figure10
Visual Probes Facilitating Journey Map Activity

Icons were chosen based on the following criteria:
1. Information required: (e.g. health card, dri
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4. Indirect communication (e.g. phone call, computer, cell phone, writing, fax machine, paper,

etc.).
PHONECALL FAXMACHNE MEDICAL
WTHADMIN' QORRESPONDENCE REQORDS
RECEPTIONIST E pr—
VA &) =X oo [ é
& =

A series of six emoticonghappy, sad,confused, annoyed, mad and worrigtwere chosen for

patients to use to complete the 0gsHgurell)cAsnoted per i en
by the Consumer Health Forum of Australia, emoticons are an edsyinderstand method to present

experence points that aid in visually representing key experiences in a patient journey. The use of

this limited series of emoticonsas a standard metricused by all participantso gaugetheir service

experience was proven in the subsequent analysis phase as effective method to generatea

compelling sense of a patientds overal/l healthcar

Figure 11
Six EmoticonsProvided toParticipants toHelp Map Their ServiceExperience

HARPY SAD CONFUSED ANNOYED MAD WORRED

© | e 6 6

Userest session.A healthcare professional who was not a part of the participant pool
participated in a user test session of the protocol,ripr to the researcherconducting the indepth
interview and cedesign sessiongo determine:

1. The sucess of the protocol developed in facilitating the flow of communication with the

participant;

2. The required length of each interview to allow for continual interest and engagement by

the participant;and,

3. The effectiveness of calesigning a patientourney map with the visual probes provided

in relaying the .participantds narrative
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The test sessiorproved beneficialbecause ituncoveredboth the successful component®f the
protocolalong withrequired refinementsincluding:

1. Minimal preliminary questionsvere needed at the start of the session as the majority of the
information was repeated during the cdesign journey mapping activityThis changehelped
to reduce the session length from over 2 hourest session)to an average of 1 hourwhich
kept the participant engagedn the session

2. Additional iconssuch asone for physiotherapist and blank templates for participants to draw
on themselveswere recommended to be added into the toolbox based dime feedback from
the healthcare professional recruited for the test sessigmand,

3. The prompt questions were effective in maintaining the flow of conversation during the
sessions especially during long pauses when the participant was focused on drawihg t
journey map

Analysis

Thematic Analysis.Thematic analysis, a method used to analyze textual data and elucidate
themes through a systematic process of coding, examining of meaning and provision of a description
of the social reality through the creation of them@raun & Clarke, 2006; Jodi, 1994; Vaismoradi et
al., 2016; Vaismoradi, Turunen, & Bondas, 2013Wwas used to generate a logical and miodical

data set (Figure 12).
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Figure12
Analysis of Patient Journey MapUsing Thematic Analysis
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Themesconsolidated the mass ofdata in a comprehensiblemannerto inform the subsequent

stages of the service design frameworK.he data was organized intaneaningfulgroupingsthrough

the transformation of raw data to highetevel insights or abstractioneemployingan inductive

approach Thethemesthat emerged from the dataenabledthe identification of specific problems

existing withinthe healthcaresystem Themeswerec oded t hr ough ©&éparticipant
(Vaismoradj et al., 2016), identifyingt he par ti ci pantds positive, negat.
about their healthcare journey

Results.
The data collected from the first study through theanscriptions of the indepth interviews combined
with the journey mapgFigure 12)yielded a large amount of data for analysis. See Appendix

(pp9106102) for thematic analysis applied to complete set of journey maps.

Themesand Pain Points Thecodeddata yielded 45 instancesthat were categorized into
18 subthemes(Figure13). The most frequently mentioned includedut-dated technology (71
instances), waiting (41), relaying information repetitively (37nultiple channels (33) and efficiency
(31). Keywordsextracted from eachinstance determined subtheme classifications

Figure13
18 SubthemesRevealed from the First Study through Thematic Analysis

1% 1%- 1% = OLD TECHNOLOGY
% 29%62% = WAITING
0

2

3%

A\

” ’
= LACK OF INFORMATION

9%
6%‘ INADEQUATE CARE
MISCOMMUNICATION
8% 8% EXPOSURE OF PERSONAL INFO

8% QUALITY OF STAFF

RELAYING INFORMATION REPETITIVELY

MULTIPLE CHANNELS
= RELIANT ON INTERMEDIARIES
= EFFICIENCY
= REPETITIVE PROCESSES
10%
= NETWORK

= QUALITY OF CARE

= LOSING INFORMATION
= LACK OF COMMUNICATION

= ACCESSIBILITY

OVERCROWDING
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When the data was aggregated by subthemes, patterns emergéshading to a reduction of the 18
subthemes into six main themescommunication care, repetition, information, control and privacy
(Figure 14).

Figure14
SixThemes Revealed from the First Study through Thematic Analysis

PRIVACY%
(5 instances)

CONTRQU1%
(45 instances)

INFORMATION4%

] COMMUNICATION
(54 instances)

37%
(149 instances)

REPETITION%
(62 instances)

CARR21%
(82 instances)

The thematic analysis process defined the pain points to be addressed in the subsequent creation
and reflection phases of the framework. See Tabkfor the compiled pain points revealed through
the first study.
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Table?2

Participant Rain Points Identified Based on theSix ThemesRevealedthrough the First Study

Theme Subthemes/Keyword
Communication Inefficiencies
Lack of

Communication

Miscommunication

Multiple
Uncoordinated
Channels

of Communication

Multiple Platforms

Outdated
Technology

Care Overcrowding

Quality of Care

Long Wait Times

Pain Pointsldentified

Abckofa pat i enedicallsistofyat tohsultationsimpedes
communication between patient and healthcare providée.g.
processes have to be repeatedr a patient has togo through multiple
channels before adequate care is receivgd

A lackof communication between patient andhealthcare providerdeads
to a negative service experiencée.g.nurse does not communicate wait
times or patient has to repeat healthcare processes because each
healthcare provider uses an independent system

Miscommunication betweerpatient and healthcare providerdased on
language barriers (e.g. patient cannot understanidvestigations.

A patientds healthcare journey
which leads tomultiple channels of communication.

The currenthealthcare system is decentralized encompassing multiple
healthcare providers with different electronic medical record systems
without interconnectivity.

The reliance on papebased medical records and old technology such
as faxand phones as the methods of relaying information between
different healthcare providers leads to miscommunication.

Somewalki n ¢l inics did not keep a

Current healthcare system relies predominantly on old technology (e.c
fax and phone systems) to send vital patient information between
multiple healthcare providers. As a result, mplaced or lost records,
waiting for responses and miscommunication affect the ability for
patients to receive care in a timely and efficient manner.

Healthcare offices areconstantlyfilled with patients waiting for care
Patient or healthcare provider
record hinders the quality of care a patient receives from their
healthcare provider.

Patients frustrated with healthcare service experience becausé long

wait times for healthcare appointments and in waiting rooms (e.g. 2
weeks for a diagnostic test; 6 months for a specialist appointment).
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Keywords

Pain Points Identified

Control

Privacy

Information

Repetition

Lack of Control
Over Medical Records

Reliance on
Intermediaries

Exposure of
Personal Information

Lack of Access to
Information

Losing Information

Outdated
Technology

Relaying Information
Repetitively

Repetitive Processes
Due to Lack of
Coordination

In the current healthcare system, patients do not have access to their
medical record unless they specifically request copies and compile the
own medical record through multiple channelgsing multiple

technologies (e.g. papebased records and CDs for diagnostic images)

Patients are reliant on healthcare providers to transfer their medical
information, most often through faxmachines lackingsecurity and
efficiency (e.g. diagnostic lab results are sent to family physicians
directly).

The main method of communication of patient information between
healthcare providers is through faxachineswhichis not secure.

Patients do not have access to their complete medical record asdme
healthcare providers do not keep a copy of patient consultations.

A patient typically compiles fragmented pieces of their medical record
through paper photocopies or paid images of diagnostic results such &
x-rays. This method ofecord keeping makes it challenging for the
patient to keep an accurate and consolidated record of their medical
history.

me di c a thasede c

A patientds current

photocopies.

Patientis requiredto bring health card to every visit with healthcare
providers.

Patientsis requiredto bring requisition forms to every diagnostic test.

Patients often have to communicate their medical issserepetitively to
multiple health care providers along their care journey because systen
do not connect with one another.

Healthcare providers have different systems to hold patient records
that do not connect with each other. As a result, patients have to go
through repetitive processes throughout their care journey (e.g.
independent diagnostic labs have decentralized systems and do not
recognize test results from other labs, often making patientepeat
tests).

Patients have to complete multiple papebased forms throughout their
healthcare journey.
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Positive componentsof the current healthcare systenshould be taken into consideration and

incorporatedinto the proposed solutiorwhere applicable becauseof their proven successn real

world application. 63 of the 405 participant insights gathereétom this first studywere categorized

as positive attributesand categorized within theaforementionedsix main themes and 18

subthemes.See Table3 for the compiled positive insights revealed through the first study.

Table3

Positive Attributesldentified Based on theSix ThemesRevealedthrough the First Study

Theme Keywords
Communication Efficiencies
Effective

Communication

Multiple Coordinated

Channels/Network
Information Loss ofInformation
Repetition Support forRelaying

Information

Repetitively

Positive Attributes

Currently some diagnostic laboratories allow patients to view their
diagnostic tests online.

Multiple participants expressed a positive service experience at
diagnostic labsattributed to efficiency.

Technology increases efficiency at select healthcare providers (e.g. sit
in kiosks at walk-in clinic reduces wait times).

Addressing the&ck of communication issue between healthcare
providers and patients, multiple healthcare professional participants
expressed direct and constant communication as important factors in
establishing positive patient service experiences (e.g. continuous
calling from administrator and updating patient of wait time remaining
for appointment).

Providingapapebased copy of a patient ¢
required to seek acute care treatment prior to theirrival to the
hospital enables more efficient care and improved communication.

Select hospitals will send a pa
emergency room visit to their family physician.

Alldiagnostic test results are currently sent to your family physician
directly.

Wristbands and hospital card containing select patient medical
information has proven to provide a positive patieritealthcare
experience because patient does not have to repeat same information
at multiple touchpoints.
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Discussion

Theprocessof thematic analysishelped toamalgamateand categorizethe data into six
themes: communication, care, controlprivacy, information and repetitionThese insights provided a
basis fordeveloping apractical solution toimprovethe patient experience.

Communication.A lack of communication between healthcare providers and patients
resulting from a disjointed papebased health systemand use ofout-dated technologyhinders the
efficiencyand quality of care Both a patient and healthcare provider described their exgences:

GAtthewalki n cl inic they woul evenfihingveasthyband of paper f

Nobody saved anything on their computér
(Walkin ClinicPatient (PQ1), participant).

at's helpful when some patients get copies of all theinformation, then it saves you
all that ti me. | f tldoseypiecescohpapenthiatithey i t , amazi ngé

photocopied themselves or somehow get a copy®f
(Anesthesiologist (HP6)articipant).

A selfinitiated, disjointed paperbased medical file does not equip patients with the
information needed to access quality care in a timely manner. Patients need to have a
comprehensive medical record to facilitatbetter communication with healthcare
providers.

Apatientds care jour ney c ointbecsrters decehtralimadiedlthicasd e t ou c |
system This decentralized system results inumerous opportunities fomiscommunication.A
patient expressed frustration with the lack of integration:

0'he doctor has everything digital. But the minute you go to another place, they
have nothing and they have to start all over again. They ask you the same

g u e st thermisné communication, no communication between anyorie
(Family Medical Clinic and Diagnostic Lab PatiefR(), participant).

A critical care nursecommented

d'here's no comprehensive kind of access to what both the physiciansddo
(Critical Care Nurs€HP1) participant).
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Multiple participantsrecommenced the integration of technology as #@ool to facilitate better
communication between patients and healthcare provider©ne patient explained thdrustrations
encountered throughmultiple channels of miscommunication during their healthcare journey:

af you just had digitalaccessto any information we had and if somehow a doctor

could go in the system and sayjOh, you need an MRI on younip &it will

automatically pg up. You can do everything like a one stop shograi go in, you

make a visit, you immediately know what your negath is and the timelines and

who you're going to be visiting and what you're going to be expecfing

(Family Medical Clinic and Diagnostic Lab Patient (PQ&rticipant).
In the current healthcare system, healthcare providers manage records using indegent systems
without interconnectivity. A patientds healthcare

thereby increasing the chances for miscommunication.

Care Long wait timesfor physician consultationdn primary and acute carewvaiting rooms
results in a poor patient experienceMultiple participants expressed their irritation with waiting long
periods at healthcare facilities:

@At a walkin clinic, you have to wait a long time. They give you a number and you
have to be there redly early in the morning. | was annoyed. | waited two hours just
so they can give me the form. And then once they give you that form, | wait another
hour. They then give you a number and you wait for your number to be called to see

the doctord
(Walkin Clinic Patient (PC1)participant).

O'he problem starts with emergency services. It's because of the long Wait
(Critical Care Nurse (HP1participant).

Additionally, the long wait period for healthcare services was recognized by multiple
participants as a pain point. Both a patient and healthcare provider acknowledge this issue:

ol think it was about a month when she had the
(Family Medical Clinic Patient (PC&articipant).

d think that's pretty muchthe biggest challenge in healthcare for Canada. It's just
the wait time. Especially if you want to get an appointment for a CT or MRI, you

have to wait a couple of monthg
(Medical Clinic Administrator (HP2jparticipant).

In addition to long wait timesparticipants also reported thatthe quality of carereceived by
patients was negatively impactedwing to areliance on out-dated communication

technology and predominantly papdrased methods ofrecordkeeping Two healthcare
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participants revealed theimportance of having a comprehensive patient medical record to
provide care:

df a patient doesn't have all their papers and everything, then they have to come
back or theywould have to fax it
(Longterm Care Nurse (HP4)participant).

@ne of the mainchallenges is that you don't have it all. Then, you can't do a correct

diagnosis withoutall the informationd
(Anesthesiologist (HP6participant).

The subt budatedt eccth nto | doggywait timewohadé up mostof the participant
insights with 18% (71linstances) and 10% (41linstances) respectively of the 405 totainstances
gathered from the first study. As a resulthe two subthemespresented the greatest opportunity to
intervene and improvethe patient experience.

Control. In the current healthcare systemap at i ent 6 s nendintaired throughc o r d

multiple healthcare providersusingindependent systemghat lack interconnectivity. As a result, a
patient has limited access and control of their own medical reats. Both patients and healthcare
providers expressed their frustration with a disjointed medical record:

d need a copy to make my own file but they wouldn't give me a cépy
(Walkin Clinic Patient (PC1)participant).

d'hey don't tell me. Aftethis is all done, they'll be like, your results will be passed
along to your doctor and she'll give you a call if anything happens. They don't really
say wherd

(Family Medical Clinic Patient (PC3)articipant).

Theselfdi r ect ed ¢ ompi $avhinadical recérd predgmandnily ¢hrotigh photocopies
demonstrates that patients want to have an amalgamated medical record to improve their care
experience. The reliance on intermediaries to access and maintain medical records in the current
system resuts in a fragmented patient historySolutions need to be explored to integrate records
from multiple healthcare providers into an organized way for patients to accassmprove their
healthcare experience.

Privacy. Themain method of communication between healthcare providers is predominantly
via fax or telephone. Outdated technologyrisks exposingpa pati ent 6 s per sonal
via insecure channes$. This risk is multiplied byhe reliance on multiple internediariesto maintain a
pati ent ds m#hdapatient particgants didinot provide direct insights related to medical
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record security, the insights revealed through the themes of communication, care and information

presentan opportunity to develop a solution that enables securieformation transactions The

transfer of vital patient informationbetween healthcare channelshould be secure and seamless

An anesthesiologise x pl ai ns the convol ut ed notesttiioagh maltiple t r anscr
channels:

GAfter the surgerythe surgeon will again dictate to the phone system and then the

receptionist will transcribe that and then send that letter to the family doctér
(Anesthesiologist (HP6)participant).

Information. Thecurrent healthcare systend s r eodn outdatedéechnology such as fax
and paperbased recordsoften resultsin the loss or lack of information when a patient arrives for
healthcare services Multiple participants expressed frustration ith the current paperbased
healthcare system:

@ome hospitals are just still paper, which is absolutely horriliie
(Rehabilitation Nurse (HP5)participant).

a'hey fill all these forms and I'm sure they're annoyed that we don't have all this

informationd
(Anesthesiologist (HP6participant).

@ometimes people will ask about their bloodwork results and we will give them a

paper copyd
(Family Medical Physician (HP3)articipant).

d lost those papers. Who is going to keep paper&?
(Walkin Clinic Patient (PC1)participant).

O&rou have pages you have to fill out, all the paper forms and the forms were really

hard for me because I'm new to this countfy
(Walkin Clinic Patient (PC2)participant).

The integration of technology can transform healthcare into a pagess system and

alleviate patient frustrations with maintaining paper copies.

Repetition. As reflected in the 62 instances expressed by participantdd repetitive delivery
of information and performing of processes was one of the main concerrRarticipants expressed
their annoyance and discomfort with having to repeat the same information at multiple healthcare

Visits:
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@ walkin clinic, it does feel kind of uncomfortabldecause this person doesn't
know your history. You have to go through the process of explaining everything and

what you need to get doné
(Family Medical Clinic Patient (PC3)articipant).

d went through it all over again. | went back to the sam#inic and did the same
paper work because they didn't have any records like the forms and insurance, so |

had to do all the process from stage on
(Walkin Clinic Patient (PC1)articipant).

A participantexpressed their frustration with repetitive phee calls:

at was super, super, super, super frustrating because | had to call them at least
seven time
(Walkin Clinic Patient (PC1)participant).

One patrticipant revealed their journey included multiplghone calls andrepetitive diagnostic tests
resulting from a lack of integration within the healthcare system

O'here are a lot of phone cals to confirmfiwill you do this? Do you need this? Just
S0 we were always prepared at every juncture, but yet it still didn't prepare anyone

because we were misled
(Family Medical Clinic and Diagnostic Lab Patient (PQ&yticipant).

Main Findingsfrom the First Study.The sessions with healthcare providengrovided invaluable
insights into the current workings of the healthcare systenT.he main findings from this study
include:

1. Frustration with repetitive processes;

2. Miscommunication between patients and healthcare providers;

3. Outdated technology impadhg the quality of care;

4. Inefficiencies due to lack of information at time of care delivery; and,
5. lrritation due to long wait times.

Thedependenceon out-dated technology(fax, phone systems and papebased communication3d to
transfer patient information beween healthcare providers is alarminglimited patient access to
personalmedical recordsis also concerning.Moving forward, making processes that arcurrently
paperbased such as forms and digitally accessiblgiagnostic resultsis recommended. Additionally,
providing a consolidated patient medical history, available to both healthcare providers and patients
is recommended. Thaneed for patients to onvey their information repeatedly across multiple
healthcare providerswill be minimized thus alleviating patienfrustration. The first study was

successful in gathering dolistic view of theoverall healthcare system and the specifipain points,
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confirming the relevance of this thesisvork and the urgencyto develop solutiors to improve the

patient experience

Limitations. This study fad somelimitations. Sixclinicians representing acute care, primary
care and secondary carevererecruited for this study. Whilehe small sample size of 12 participants
garnered rich insights about the current healthcare system, increasing the participant paod
including amore diversegroup ofhealthcare providers and patients is recommended for future

research.

Creation& Reflection

The creation phase of this service design framewocdeonsisted of translating insightgarnered from

the exploration phaseto develop tangible solutionsStickdorn and Schneidef2011)s uggest , 6 One
of the main features ofservicedesignthinking is that this approach is not about avoiding mistakes,

but rather about expl or i r{pyl30 Brelimnaryydeasniersdquiekiye s as po
produced to address the identified pain points and idepth insights generated in theexploration

phase. This phase focusd on idea generation as opposed to wethought out solutions.St i ckdor nds
(2011) five principles of service design thinking guided the development of potential solutions:

1. UserCentered: Service s houl d be experienced through the
2. CoCreative: All stakeholders should be included in the service design process;

3. Sequencing: The service should be visualized as a sequence of interrelated actions;

4. Evidencing: Intangible services shouldevisualisedas physical artefacts and,

5. Holistic: The entire environment of a service should be considered.

Following the five principles, potential solution®cused onthe whole touchpoint sequence of a

patientds journey

Servicescape

Defined as aseries of visualizations capturing the processes, channels and touchpoiitsa service
(Stickdorn et al., 2018b), a Gervicescapdis a service design tool used to gain a holistic perspective
of a service.A servicescape includingpurney maps (12 cecreated with users)and service blueprints
(collected from exterml sources)were used to inform the development of solutions to improve the

patient experience.
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CoCreatedJourney Maps
Journey maps are a humawgentered tool to help visualize the service experience over time by
identifying gaps in user experiencetStickdorn et al., 2018a). The series of 12 cecreated journey
maps uncovereda large amountof insightsregardingthe current state of healthcare Codesign
sessions with bothpatients (Figure 15) and healthcare providers(Figure16) provided insights from

differing perspectives to ensure solutions considered multiple stakeholder input.

Figure 15
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Data Visualizations
Data visualizations (Figurd7) were createdfrom the research collected from the first study. The
data needed to be presented in an organized form to enable tleficient retrieval of key pain points.
By visualizing key information from the data collected, common pain points were easily identified.
Thisenabled the researcher to produce quick ideas in response to user pain pointsalso allowed
the researcher to evaluate commonalities when deciding whether to refine or discard user identified

pain points.

Figure 17
Data Misualizations ofResearch Collected from Frst Study
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Service Blueprints
Serviceblueprints are used to visualizehe relationships and dependencies betweeh he o6 f r ont st a
and O6backstaged p(ftiokdoensetsak, 2018a)fCapauring both the acters and
processes with which a user has direct contact and those which areisible to the user, grvice
blueprints were collected to gain a comprehensive understandin§ervice blueprints touched on:
primary cae, acute care and secondary care

Primary Care.As defined in the first study, primary care includes patient visits their family
medical clinic for a noremergency medical issueligure18 shows theservice blueprint of a

patientds typical visit to a family physician.

Figure 18
ServiceBlueprintof aPa t i eVisit t@agamily Physician
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Acute Care.Acute careincludes patient visits to the emergency ward at hospitals forumgent
bl ue pathemdspital f

medical issue Figurel9s h o ws

emergency ward.
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Figure 20
ServiceBlueprint of Patien t diagnof&ic Laboratory Msit
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Mindmap.
Mind-mapping is an ideation technique used to stimulate idea generatid®tickdorn & Schneider,
2011). By visually mapping out the main features of the two main areas of interest in this thesis, the
researcher was able to find intersections between service design and blockch&nhnology(Figure
21).

Figure21l
Mindmap Investigating theConnections Between Service Design andBlockchain Technology

37



Main connections linking service desigifFigure22) and blockchain technologyFigure23) extracted
from the mindmap include:

w Blockchain technology enablesthe securshar i ng of i nfor mat.i
service experience

w Services should be visualized as a series of interrelated actions and blockchain
technologyprovidesa transparent account of all user transactionsand,

w Blockchain technology givesisers control of their information

6l dentity0 -ecoueinggherk , a gidenlitgdwas added to the mindmap to investigate

how service design and blockchain technology contribute to the definition of identity (Fig4e.

Figure22
Mindmap Investigating Service Design Concepts
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Figure23
Mindmap Investigating Blockchain Concepts
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Usingmindmapping to seekconnections between service design, blockchain technology and identity

l ed the researcher t o i dasrihelinktycormectalbtiirde eomde@issA me di c a

patientds medical 06i dent irecygrd Literaturerrevgaledere argencg by

devel op solutions to integrate a patientds medi

network of multiple healthcare providersA servicescapehat visualizedpatientsdand healthcare
providergexistingpain pointsidentified intervention points for service design to improve patient
experience. The trend towards patiertentered careputs an emphasis onpatients taking controlof
their own healthcare journeyBased on aseries of explorations, the ideal solution that emerged from

the requisite requirements is adigital patient identity.

Prototype

Thesixthemes revealed in theexploration phaseformed the basis forthe investigation of design
solutionsin the creation phase The process of mindmapping led to the design efdigital patient
identity solution Thereflection phase focused on the development oén interface in the form of a
digital application Fourmain factors guided the design of a prototypetechnological requirements,

usability, languageand aesthetics.

TechnologicalRequirements
During the first study,71 instances revealedout-dated technologyto be amajor theme. Thus, it
became the most important consideration driving the design investigatiofhis was aptlysummed
up by a critical care nurse (HP2Wwho commented &Ve have moved so much digital, why are we
waiting and not doing this@Service design nrethods consider both the visible and invisible
components of a system. Technology allows the transformation of interactions that are analog
(visible) into the digital equivalent (invisibleA visual interface is required to make the performance
of interactions possible.The goalwasto designan improved patient experiencéacilitated by
technology.

The Apple iOS platform was chosen as theperating systemfor the apgication based on the
r e s e a regpereemcd adexpertise The AppleOSHuman Interface GuidelinegApple Developer,
2020) was referenced throughout each stage of the design procedlRecommended iOS guidelines

include:
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A Subtle use of colour and avoid using the same color fmteractive and noninteractive
elements;

w Use offamiliar and understandable words and phrases;

w Keep interface text clear and concise;

w Minimize the number of typefaces used in your interfacand,

w Keep icons consistent in terms of level of detail, opticaleight, stroke weight,
positionand perspective.

Usability
System RequirementsAnal ysi s of each participantds journey
touchpoints of:a patientds journey

1. Before Carefor example,scheduling healthcare visits;

2. During Carefor example, a1-site consultations with healthcare providers and conducting
diagnostic tests at laboratories or hospitalsand,

3. After Carefor example, £heduling of follow up visits

The systemuser interaction requirements of the digitahpplication were defined based on the above
touchpoints. These included:

1. The requirements(actions of the systen);

2. The content(objects needed to visualize each system actiyrand,

3. Theinterface function enablingeach action See Table 4 for example of thsystem
requirement for scheduling a healthcare appointmenSee Appendid (pp.1238124) for
the complete list of requirementsdefined for the apgication system.

Table 4
An Example ofthe System Requiremenfor Scheduling a Healthcare Appointment

: Requirement Content Function
Touchpoint [actions] [objects] [functions]
SCHEDULING | 1.0 A Date A A calendar that provid
The system needs to provide| A Ti me time for appointment
scheduling options for A Shows only times avail
patients visiting healthcare | A Heal t hcar|A A confirmation email t
providers include: provider and patient
a. Family A Option to add appointm

Medical Clinic healthcare provider calendar
b.  Walkin Clinic

C. Diagnostic (NOTE: Data can be populated from the Ontario healthcare
Labs directory listing contact or all hospitals, labs, medical clinic$
- for pilot study can start with onboarding GTA healthcare
d. Specialists providers)

e. Hospitals
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Use CasesFollowing the mapping of the system requirements, ten telxdsed use cases
were developed focusingontheusesy st em i nteractions from the user:/
was composed based on real world situations in which a user would use the appli@atwithin their

heal thcare journey. Based on the applicationds fo
update, use cases were designed to address the pain points revealed by the six therimes the

exploration phase. See Appendi® (pp.1128119) for full description of tentext-based use cases. For
instance, due to the current disjointed healthcare system, patients and healthcare providers both

stressed that inefficiency in scheduling appointments coupled with extensive wait times resulted i

negative patient service experiences. In response, use case 1.0 addresses this issue. The proposed
application provides walkin clinic patients with an ease in scheduling and editing waik clinic

appointments via minimal stepsSee Tables for exampleof a text-based use case to schedule an

appointment at a walkin clinic.

Table5
An Example ofa TextBased Use Casdo Schedule an Appointment at a Walka Clinic

Touchpoint Use Case User and System Actions

SCHEDULING Schedule anappointment 1.1| The system prompts user to login to app.
at a walkdin clinic. 1.2 | The user enters their user name (PUBLIC KEY) gpalssword(PRIVATE
KEY) and chooses option to log in to app.

1.3 | The system prompts the user to select profile to access: Jane, Peter,
Chelsea, Luke, Janice

1.4 | The user selects Jane.

1.5 | The system prompts the user to select onef four main navigation
options: Schedule, Arrival, History, Update

1.6 | The user selects Schedule.

1.7 | The system prompts the user to select healthcare provideFamily
Medical Clinic, Walkin Clinic, Diagnostic LabSpecialist, Hbspital or
View All Appointments

1.8 | The user selects Walkin Clinic.

1.9 | The system checks database to display map with Walk Clinics near
user popul ated by Google Maps us

1.10 | The system displayss ach | ocati ond6s esti mat

1.11 | The user selects Eglinton Station Medical Centre.

1.12 | The system displays options for user to call Waik Clinic selected or to

proceed to checkin.

1.13 | The user selects ChecHn.

1.14 | The system prompts user to give permission fadentiCHAIN to send

health card information to wallin clinic through popup.

1.15| The user selects Yes, | give permission.

1.16 | The system displays confirmation message with estimatedait time.

1.17 | The systemupdatesWald n Cl i ni cds cal endar

appointment adding the user to the queue of patients for the day.

Imagine you need to visit a
walkin clinic for a minor health
issue. Instead of having to go
to the walkdin clinic and wait
for more than two hours, you
can choose your preferred
location. You canproceed to
the walk4in clinic closer to your
estimated appointment time,
minimizing your wait timeat
the clinic.

Letds go throu
see how you can do this.
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Flow Diagrans. The translation of theuse casesinto the structure of the apgication required
the creation of a flow diagram (Figure25) to map out the complex system actions and user
responsesfor each use case See AppendiH (pp.1200127) for all ten flow diagrans.

Figure25
A FlowDiagram Depicting UseiSystem Actions When Schedulingn Appointmentwith a Walkin Clinic

The system displays the

SCHEDULING homescreen with

the following options The system prompts
a. FAMILY MEDICAL CLINIC The user chooses| the user if new appt The user chooses
b. WALK-IN CLINIC WALK-IN CLINIC or change to existing newtor existing
c. DIAGNOSTIC LAB appt app
d. SPECIALIST
e. HOSPITAL

The system displays

walk-in clinic locations

within close proximity The user selects
to user location
(interactive map based on distance

to user’s current location)

The system confirms The system displays The system checks

new appt or change The user chooses the SCHEDULING the dates and times

successful and sends preferred date options available available at walk-in

update to walk-in clinic and time a. DATE clinic selected

(add appt to respective calendars) b. TIME 1o_n\v datves and times open
will be displayed)

System Map.Following the development ofthe use cases andcorrespondingflow diagrams,
a system map was created to understand the overall structure of tisgstem(Figure &). The system

map provided the basis for the visual design of the application. See Appendip.128) for complete
system map.
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Figure 26
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Wireframes. Visualizinguser-system interactions at the onset of the design process served
as an invaluable tool in determininghe navigation flow ofthe application. The wireframe design

process helped determinewhat individual screenswere necessary for ahighfidelity prototypethat

might simulate realworld usage(Figure27). The wireframeswereintegral to determinethe

necessarycontent andfunctionality for each screerbefore embarking on thevisual design of the

appl i cistdrface.n 6 s
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Figure27

Sample of Wireframes Used to Determine Overall Functionality of the Apgition Prototype
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deemed essentialto use clear, simple andeasy to understand anguage to reducenstances of

miscommunicationand confusion

Followingthe iOSdefined language guidelines, the adjration utilizes single words for the main
navigation menu (Figur@8): schedule, arrival, history and update. These four main menu items
capturethepat i ent d s a c tmaiotoushpaints oftthiepatierit inealtbcarejourney. before,
during and aftercare.The use d single words or short phrasegnsures information is conveyed in a
clear and concisemanner. As recommended by the iOS guideline@ise what you know about your
audience to determine whether certain words @hrasesare appropriatéd(Apple Developer, 2020)

Usingsimple languagehelps users navigatethe applicationseamlessly

Figure28
Examples of Clear Language AppliedVithinthe Apgication Prototype

9:41 all T - 9:41 Wil T - 9:41 all T -

short phrases
in simple and
easy to % : A Ia
Choose v ealthcare provide Choose New or Edit Existing A tr t
Choose one of the options below Choose your healthc ovider understand oose New or Edit Existing Appointmen

M language

single word
6- navigation
menu

Family Medical Walk-In
Clinic Clinic

Diagnostic Appointment Appointment
Lab Specialist ¢ T

simple language helps users
navigate the application seamlessly

e New Edit Existing

View All
Hospital Appointments

Visualizing blockchain benefitsBlockchain wasselected as the technology to power the
components of the applicationlt is the integration of blockchain technology that makes this
application innovative when compared witburrent healthcare applications.Electronicmedical

46



records arecurrentlystored in centralized databases vulnerable to cybersecurity complications
including hacking and data infringements. Blockchain is decentralizeli requiresnumerous public
and private key pairs to access individual recordSystems that have employed blockchain
technology have not been hacked to date, making it invaluable to stareedical records Blockchain
technologywill exist as theunderlying structure fo the application,invisible to users At the same
time, it was necessary to investigathow to visuallyconveythe secure nature ofblockchain
technologyto users Theuse oftext-based termswould bea keyapproachto present a visual form of
what is otherwiseinvisible technology A list of Hdockchain benefits include security, immutability,
transparency, verifiability, control, corenience and efficiency These security featuresvere
demonstrated through language by visually showing a unique alphanumeric sequence at the
confirmation screens of each completed task. Thdisplay of appliedblockchain technologyassigns
a unique alpharumeric sequenceor a hashto each verified and completed transactioonce it has
been added to the chainBlockchain technologyalso adds adate and time stampfor all verified
transactions. The confirmation screens of the apfication, titled identiCHAINgconvey this information

to reinforce the secure benefits of the technologiFigure29).

The first point of contact with the user of identiCHAIN is the login scrg@igure 29) Thisscreen

presented an opportunity tointroduce the secure technology by using blockchain terminology

Similar to | ogin processes with other platfor ms,
(username) and a o0 plrhiev atteer nkse ybou s(epransasnweodr da)yn.d 6 pas s w
l ogin screen in | ieu ofdcdnfusingthd usedwith mew tertnipalogyvThe e k ey
interviewer verbally explained to participants 0p
repr esent s Théjuhblisdandrivadedkeyare two distinct alphanumeric sequences

comprisedof up to 256 characters given to blockchain users to verify their identitfhe combination

ofinputtinga pati ent ds uni que pub lddmonsteatesio usarsithe setuety k ey s e
of blockchain technologyeflective in its complexity and inability tbe hacked.Whendesigning the

login screen for the prototype, the inputting of the public and private kemanuallywas simulatedto

give users the sense of using thikbgin method to gauge if the participant was comfortable with the

security benefits of he appication (Figure29).
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Figure29
Blockchain Visualizations through Languagen t he Applicationds Login and
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Aestheticsand Visual Design
The aesthetics of the apfication adhered to thedesign principlesdistinguishing iOS platforms

aesthetic integrity, consistency, feedback, metaphownd user control (Apple Developer, 2020)

Visual concept.The mindmap produced in the creation phase of this framework served as
the inspiration for the design of the aplication interface. Wheninitially investigating connections in
literature between the coe concepts of this thesis, service design and blockchain technology,

0 i d e entergdd nstreoccurring theme.Possible namesexplored for the application included
onCHAINmedCHAIN, blockID, idBlock and medBLOCK. The selected nédentiCHAIN(Figure30)
signifiesplacemento f  omedidalsdentity on the blockchainThe logodepicting a lock rgpresents
the securityaspect ofblockchain technologyfors t or i n g medipahrécord(Figuré 31) The
key represent s t heintarmegianfascesa tb ihdirimedical idemtitycdoawihgr o |
parallels to a house key securing your homBy using identiCHAIN to manage the components of

oneds own mediagaiént camuhlack timem mdadicahinformation at their discretion.
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The top of the |l ock is composed of | ines represen
medical identity The lines emerging from the right of the lock represent the van®components

comprisinga pati ent 6s swshdsiphyscian mediclmecdrds gnd diagnostic test

results.

i OS guidelines suggest providing 6enough branding
much that it becomesad i s t r EAppte Develdper, 2020)Effective application design is easy to

navigate, easy to use and focuses on content. The visual interfadesignshould not distract the

user from the content of the applicationiOSguidl e |l i nes suggest ©O6applications
perform a serious task can keep them focused by using subtle, unobtrusive graphics, standard

controls, and predictable behaviorgApple Developer, 2020)Following theseOShbranding

guidelines, thelogo was subtly integrated into the interface using a darker colour schemempared

to the background.Further, colour and typographic choices adhered to the sanagsthetic integrity

to ensure branding did not interfere with theiser experience.

Figure30 Figure31
identiCHAIN Name Origins identiCHAIN logo

iIdentiCHAIN

Colours.The recommended iOS guidelinedefine clarity as & sharpened focus on
functionality motivaing the design and negative space, color, fonts, graphics, and interface elements
subtly highlightng important content and conveing interactivityd(Apple Developer, 2020)Green
(#137584) was chosen as the dominant colowsed throughout the application.lt is usedto
emphasize the main elements of each screen, includinge logg, the main headersand main
interactiveitemss uch as, the o6cl osed and 0 hRFgurk3R) Sohild t ons an
gradationsincorporated irto the background main heading textand interactive items created a
sense of depthpositioning the essential information in the foregroundvain headings on each
screen along with secondary texinks used thesame greencolour consistently through the
application foruser action items.As aresulta u snavigéatisn paththrough the apgication is
clearlydistinguishedby keeping interactive elements familiar and predictabl@igure32).i0S

guidelines suggest avoidising the same colar for interactive and noninteractive elements ensuring
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users know where to tagApple Developer, 2020)Additionally providing feedback to users by

highlighting interactive elements to keep users informeld recommendedto help clarify the results

of actions (Apple Developer, 2020)In the application, oncea user complees an action such as

&ign Ird the green button will become grey and the next action step will bghlighted in green such

as @heck Wait Timg indicating the completion of one action ttrigger another (Figure 32) A

secondary dark blue colour (#445568) was chosen to complement the green and used for the static

body content of each screen.

Figure32

Navigation Pathfor Userto Sigrin at Family Medical Clinic

TypographyDesigned to match the visual clarity of the iOS user interface, the Apple system

1.
Choose vour faaitheare arotida (_ choose
Choose your healthcare provider b
provider
Family Medical
Clinic Walk-In Clinic
Diagnostic
Lab Specialist
Hospital

\;)

9:41

Il = -
2.
Sign In or Check Wait Time _sign-in
Sign In or Check Wait Time or chedk
wait-time
v v
user feedback
through interactive
elements

;)

9:41 all T ==

3,

You signed in successfully 6- confirmed
TR successful

sign-in

MINUTES

Estimated Wait Time

;)

font, San Francisco (SF) was chosédar this app. iOS guidelines recommend the use of SF for

applications becaused t thexibility ofsystem fonts helpsachieve optimal legildity at every point size
dept h you (Apmee d

and gives

you

t he

breadth and

Developer, 2020) The application usesnain levels of typographic hierarchy on each screen

including: main heading (title of the screen), subhead (specific user action required for each screen)
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and body content (supplementary content othe screen)(Figure 33) Typographic contrast through

the use ofmultiple weights sizes and stylesof the SF typeface providethe flexibility needed for

visualizing the multiple levels of informatiomvhile maintaininga consistent look and feel throughou

the application. Since the emphasis of the application is digital usage, the high level of hinting

embedded in the use of an OS typeface helps retain the fonts legibility, even at very small point

sizes.

Figure 33

Typographic Hierarchy within thépplication
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Icons. Custom icons were created to represent the main navigation items in the app to help
users navigate easilyhavigate the applicationby providing a consistent visual languagieom screen
to screen(Figure34). Each iconuses afamiliar visual metaphor directly related to the actions they

initiate. Forexample,a calendar icon represents schedule; an opened door with an arrow represents

;_—)

;_—)

arrival; a folder with files represents history and an arrow pointing up represents updas.

suggested in

t he
actions are met aphor gApdledeveldpar2020)Foliowingghe O&r i enc e s 0

i OS guidelines, ©O6peopl e |
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guidelines to keep the design of iconsonsistent (Apple Developer, 2020)each icon was designed

using the same optical weight, sbke weight, position and perspective.

Figure 34

Icons Created to Help Users Easily Navigate through the Application
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Modality. As the usemavigatesthe application, some user actionswithin specific tasks

require more attention. For instancel, t i

information when scheduling a healthcare appointmenflo address this, aystem prompt requies
the user to grant permission to send healtbard information to healthcare providersupon booking
Modalwi n d sswtemporary modeusedtos epar at e

S

vital

to mai

ntmedical t he

requires explidt action to exit(Apple Developer, 2020)Modal windows used in the application

i sol at ed

screen when the system action required theelease of health card information to provideré~igure

critical user

t asks. For

exampl e,

f r ppemouschrrent eostextand s

35). A user would have to either grant or deny permission before the modal window would ctose

enable users to continue with their taskThis ensures the user can focus their attention on a self

a

secur i

mo d a

contained task and act on critical information when they are in the midst of conducting a larger task.

Themodal windowappears as an overlay that partially covers the underlying content preventing

further interaction with thetask below. The top edge of th@arent screenis visible beneath the

currentwindowto ensure the user is aware they are in the midst of a task that has been temporarily

suspended.

Figure 35

Example ofUsing Modality to Direct User t&ive Permission tdrelease Healthcardnformation

9:41 Wil T -

modal
I window
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No,
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Moving beyond the traditional framework of graphic design, service design considers a holistic view
encompassing both the visible and invisible components of the system to improve the ovesaivice
experience Both the invisible (techndogical requirements and usability concerns) and the visible
(language and aestheticstomponents of the systenwere considered in the application design
process The highfidelity prototype demonstrates thevalue of incorporating a service design
framewolk to improvea service experienceThe six themes discovered in the first study
communication, care, control, privacy, information and repetitiinformed the application.The
prototype provides a tangible and viable solution thawill be tested with users in the implementation

phase.See Appendix] (pp.1298152) for the complete visual design of the prototype.

Exploratiomi Second Study
Stickdorn and Schneide2011) discussa strong connection between design and ethnographic
research as vital to the success of service design projects:

The emphatic conversations between the various people and parties involved require both a
sensitive attitude and a strong, visually engaging aggach. The research activities and
materials need to be well designed in order to get people involved and elicit useful and
inspiring results. And the subsequent new designs need to be researched again, to make
sure that the final results not only takes igpiration from everyday life, it puts it at the heart

of the design process. (p. 115)

Following this methodology he exploration, creation and reflection stages of the service design
framework resulted in the creation of a higfidelity digital patient dentity apgdication prototype.in
this implementation phase,user testing sessiongFigure 3) were conducted with the same 12
participants from the first studyto determinethea p p | i cadbilityi tamimpiose the patient

experience
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Figure 36
Photos Taken During User Testing Sess®8howing Participants Interacting witlthe Prototype

Second Study: User Testing Session

Ethics approval to conduct a user testing session was obtained from the Human Participants Review

Sub Committee, York Universityds EthicM@pP®evi ew Bo
for ethics approvalcertificate. Aseries of 12 user testing sesions, 30 minutes in length were

conducted with each participantSes si ons t ook place at u¥eolabloraUni ver s

participantds place of employment.

The goal ofthe second studywasto evaluatethe success of theapplication prototype inresponseto

the sixthemes revealed in the first studycommunication, care, control, privacy, informatioand

repetition. Additionally, the sessiongnabled direct user testingofthe ppl i cat i oands f unct i
usability. According to Sharp, Rogers and Pree¢2015), usability of interactive products can be

accessed through the achievement of six usability goals fromthedu s er 6 s per g ct i ve:
effectiveness, safety, utility, learnability and memorabilitiEach useresting session required

participants to completea set of ten use cases simulating real world scenarioBatient participant
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responsesduring the session combined withanswersto the questionnaire providedfeedback

Participantsalso provided valuablerecommendations for future research

While both the patients of care and the healthcare providers participated in the tasks, the
guestionnaire was divided into two portions:

1. Thefirst, directed to patients of care, to extract opinions of their experience through the
journey with the support of the digital application, and

2. The second, for healthcare providers, to help determine the usefulness of the digital
application from a heathcare perspective.

Methodology.
Each session began with a brightroduction of thethesis and an explanation of the main features of
the application See AppendiX (pp.1538154) for the introduction script. The introduction provided
participants with foundationalknowledgeabout blockchain technologyand its benefits relative to

existing database technology.

Before engagingin the use cases it was explained to participants that during theignup process, all

pertinent patient identification information(Ontario health card, address and family physician

contact details)had already beenwploadedito the systemto simulate a true application eperience

In addition, consent to access other family members profiles had been grantggon signup and a

par t i ccurmertmediGabrecordwasaccessible through the applicationSee Appendix Gp.112)

for explanation of assumptionsBy communicatinghe assumptions prior to the start otonducting

the use cases, participants were able tébcus their attention on completing the use case tasks
Participants performed tasKFgu®midd). a 12. 96 Apple iPa

Use CasesUse cases are used temulate tasksin the initial stages of a development
project (Kruchten, 2004). They are comprised of a sequence of actions performed by a system and
yield an observable result of value to a specific actddse cases focus on what a system should do
rather than how it should do it.Thesix patientparticipantsinteracted with the prototype with ten
real-world healthcare experiences.See AppendidG (pp.1126119) for use case descriptionsEach
use case was informed by the patient healthcargourneysfrom the first study. family medical clinic,
hospital, walkin clinic anddiagnostic laboratory visitsThis method proved effective in
demonstratinghow the application was directly informed by the participant insights from the first

study. Because the tasks were designed from the patient perspective, the healthcare provider
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participant questions were written to elicit their opinions about how this might affect both their own

and the patient experience.

Talk Aloud Method Each session utilized the talk aloud method to elicit unbiased participant
comments while interactingwith a mobile device application The talk aloud method mapsusers
tasks and strategies in performing these tasks anttiggersthe cognitive dynamics of the user in
such a way that the intended tasks can be accomplished with nivimal cognitive efforb(Jaspers,
Steen, Bos, & Geren, 2004). Each participant was encouraged to verbalize their actions and
thoughts as theyperformedthe tasks for each use case. By talking as they wea@oingd unfiltered

insights emergedfor specific tasks Sessions were transcribed andudio recoded.

Questionnaire Patient participants were asked tarespond tothree to five questions after
completing each use casdFigure37). See Appendixd (pp.1558159) for complete questionnaire.
Designed to elicit information about the usability of the applicatioquestionnaireshave long been
used to evaluate user interfacegRoot & Draper, 1983) The questionnaire consistd of 59
guestionsfocused on revealing participant insights related tsix common themes revealed from the
first study; six usability goals of the applicationand seven blockchain benefitsFor example, two
guestions addressed communication with the seventh use case. One of the questions for this task
included, 8 find the functionality to show and send my diagnostic results aefsil tool to help
manage my health care journey more efficienfly.
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Figure37
Sample ofParticipant Questionnaire

37. | found the process of adding a medical record left me feeling my strongly disagree
personal Information is safe and secure 1 2 3 4 s N
A b
1. The login process made me feel my personal information is safe and secure,  strongly disagree strongly agree
3 4 s N
38. | found the app process of accessing my medical history to be famillar strongly disagree strongly agree
h and easy to navigate the second time | used it 12 3 4 5 6 7 NA
¢ A A AA A
2. 1find this functionallty ill minimize the time | have to wait at walkin clinics. agr ~
1 2 3 4 s N
) )
3. Ifeel confident | would be added successfully to the walkin clinic’s strongly disagree strongly agree
patient queue by checking in through the app. 1 2 3 4 5 6 7 N 39. The app requires a reasonable number of steps to accomplish what | strongly disagree strongly agree
O ) O want to do. 1 2 3 4 5 6 71 N
- OO0 0O p \
4. 11eel comfortable that my health card information will be shared strongly disagree ag
- il ! T 3 4 oa 4; @ 40, The app saves me time because it keeps my healthcare information organized, | strongly disagree strongly agree
appropriately with the walkin clinic. 12 3 q e u e ™
5. ctionality is an efficient method to schedule an appointment  strongly disagree strongly agree 41. 1 would find the app useful in keeping track of my healthcare information. strongly disagree strongly agree
& 2. 3 A 8 87T “ 1 2 3 4 5 6 71 N
42, 1 wouid find the app helps in communicating with different heathcare providers. | strongly disagree strongly agree
1 2 3 4 5 6 7 N
6. 1 found my health records were easy to access through the app. strongly disagree
1 2 3 a4 N 43. 1 would find the app securely stores my healthcare Information. strongly disagree strongly agree
O 1 2 3 4 5 & 1 N
0 006 O (
7. | would use this functionality when faced with this scenario because itis  strongly disagroe
itient R “ 44. 1trust the app shares healthcare information securely with healthcare strongly disagree strongly agree
oy A A A N \ A providers, 1 2 3 4 5 6 71 N
8. |found this functionality helped me communicate more effectively with strongly disagree strongly agree 45. | am comfortable with accessing my healthcare information through the app. |~ strongly disagree
my healthcare provider L 2o 8 B, 8l A 1 02 3 4 NA
9. The app makes me feel confident that my medical records are genuine. strongly disagree strongly agree 46. 1 would find the app gives me control over my healthcare information. strongly disagree
1 2 3 4 5 6 7 N 1 2 3 4 N
OO0 ) O C (@R O
47, 1 wouid fird the app il help me navigate my healthcare joumey more efficiently. | strongly disagree strongly agree
1 2 3 a4 5 6 1 N
10. 1:am happy | did n in line to sign in at reception because strongly disagree
1 signed in througl 1 2 3 4 s NA 48. 1 would use the app when visiting different healthcare providers. strongly disagree strongly agree
. 4 SO 000 - 1 2 3 a4 5 6 7 N
o SR e ost strongly disagree strongly ay
11. | feel comfortable completing the preliminary assessment questions rongly disagn _ srongly agree 49, 1 would find the app Is simple and easy to use. atrongly disagrea donds; ation
through the app. I - ] b 1 2 3 4 5 6 1 N
12. 1 am satistied with the speed of the sign in process through the app. strongly disagree 0. 1 learned to use the app quickly strongly disagree strongly agroe
12 3 a4 N 1 2 3 4 5 6 7 N

Participants responded to each question using a sevgmint Likert scaleindicating their level of
agreement (from strongly disagree to strongly agred)Likert scale provided a quantifiablemetric to
evaluatea par t i ci pregatdidgthe wsdbility of thecapfication. Usability was related to
navigating through themain functions of schedule, arrival, history and updateBecause te use
caseswere associated with ech of the fourfunctions to address thesix common themes revealed
in the first study, conclusions could be made regardinthe success of the applicationrelative to
identified pain points.Uponcompletion of theten tasks, patientparticipants were required to
complete an additional 14 questions related to the overall usability arfdnctionality components of
the application.While healthcare providersdid participate in the tasks designed for the participant
experience, they were askedeven questionst hat speci fically related to
needs. These questionshelped determineif the application respondedto pain pointsencountered
within the current healthcare systenfrom a healthcare provider perspective.
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Analysis.

Trends All six patient participant questionnaire responses were combined for analysis.
Heatmaps were used to visualize the Likescale data to uncover trendsTranscripts of each session
were analyzed to uncover trendbased onthe six themes(communication, cae, repetition,
information, control and privacyjrom the first studyand the six usability goalgefficiency,
effectiveness, safety, utility, learnability and memorability)

Results
Data collected from the twelve questionnaires revealed very positive user satisfactiorthe
application. Heatmaps showpatient participants responded with ratings from5 to 7 for each
guestion. The results of the questionnaire are reported in relation to ¢husability goals and

supported by user comments and recommendations.

Use Cases with Ratings o8 and 7. Participants responded positively to the following use
cases, reflected in ratings o or 7.

w Use Case 10: Schedule an appointment at avalk-in clinic (Figure38);

w Use Case 3.0: Sign in at hospital emergency room (Figure 39);

w Use Case 4.0: Schedule an appointment with family physician (Figure 40);

w Use Case 7.0: Shareay results taken at hospital with specialist (Figure 41); and,
w Use Cae 8.0: Sign in electronically at family medical clinic (Figure 42).

Figure 38
Patient Questionnaire Responser Use Case 1.0: Schedule an Appointment at a WafkClinic

1 7
{Strongly Disagree) {Strongly Agree)

Question Patient - Number of Responses

The login process made me feel my personal

Use Case 1.0 ) o 2 4
information is safe and secure.
| find this functionality will minimize the time | have to
Use Case 1.0 ) o v
wait at walk-in clinics.
| feel confident | would be added successfully to the
Use Case 1.0 walk-in clinic’s patient queue by checking in through - - - - - 4 2

the app.

Use Cass 1.0 | feel comfortable t.hat my.health carcl.lnto.r'rr.]atlon will ) ) ) ) ) 1 2
be shared appropriately with the walk-in clinic.

| find this functionality is an efficient method to
schedule an appointment at a walk-in clinic.

Use Case 1.0
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Figure39

Patient Questionnaire Responsefor Use Case 3.0: Sign In dfospital Emergency Room

Use Case 3.0

Use Case 3.0

Use Case 3.0

Use Case 3.0

Use Case 3.0

I am happy | did not have to wait in line to sign in at
reception because | signed in through the app.

| feel comiortable completing the preliminary
assessment guestions through the app

| am satisfied with the speed of the sign in process
through the app.

| find the app makes it easy to check the 'wait time
remaining’.

I am happy | can check the wait time remaining
anything through the app.

al
{Strongly Disagree)

Figure40

7
{Strongly Agres)

Patient Questionnaire Response®r Use Case 4.0: Schedule an Appointment with Family Physician

Question

al
{Strongly Disagres)

4
4

7
{Strongly Agree)

Use Case 4.0

Use Case 4.0

Use Case 4.0

| find this functionality will save me time when |
schedule an appointment with my family physician.

| was satisfied with the instructions the app provided
me for completing the task.

1 find this functionality is an efficient method to
schedule healthcare appointments with my family
physician.
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Figure41l
Patient Questionnaire Responsefr Use Case 7.0Share XRay Results with Specialist

1 T
{Strongly Disagree) {Strongly Agree}

Question Patient - Number of Responses

I found this functionality integrated my health records
Use Case 7.0 obtained through different health care providers - - - - - 2 4
efficiently.

| am satisfied with the amount of time it took to
Use Case 7.0 . ) . - - - - - al,
complete the tasks in this scenario.

| find the functionality to show and send my
Use Case 7.0 diagnostic results a useful tool to help manage my
health care joumey more efficiently.
| found the 'send diagnostic' test result process left
Use Case 7.0 me feeling my personal information is safe and
secure.

Figure42
Patient Questionnaire Responsefr Use Case 8.0: Sign In at Family Medical Clinic

1 T
{Strongly Disagree) {Strongly Agree}

Question Patient - Number of Responses

I am happy | did not have to present my health card
Use Case 8.0 upon anival because the family medical clinic already
had my information when | signed in through the app.

I am happy | did not have to wait in line to sign in at
reception because | signed in through the app.

Use Case 8.0

| am satisfied with the speed of the sign in process
through the app.

Use Case 8.0

Efficiency.Patientswere highly satisfied with the arrival functionality of the application
Ratings of6 and 7 appearfor all questions of use case8.0 and 8.0 (Figures 39 & 42) Use cases
1.0 and 4.0 (Figures 38 & 40)revealedparticipants strongly agreedhat the application provided an
efficient method to schedule appointments at family medical and walk clinics. As noted by two
patients,

d love thesmart functionality of the app. No matter you just take two seconds or

not, it's just one less thing | have to do. | lovedit
(Family Medical Clinic PatienP@®), participant).

drhe very first thingl want to say is] it doesn't take a long timé
(Walkin Clinic Patient(PQ), participant).
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Effectiveness.Participants were also comfortable with thenanagementand transfer of
patient information to healthcare providersOne patient noted,

2 [

ol m happy | didnoét have to present my health

already had my information when | send them th
(Hospital Emergency Room Patient (PCprticipant).

Safety.Use case7.0 responses revealed participants were highly satisfied with the ability to
share diagnostic results with healthcare providers efficiently and securely through the applicatias.
noted by a patient,

olt |l eft me feeling my peanebesauselyouhaweftor mati on i s

verify it multiple timesbd
(Hospital Emergency Room Patient (PCggrticipant).

6l Il ove this point. You have to ask for per mis

people are Il ogged in, it's all about security.
(Walkin Clinic Paient (PC1), participant).

Memorability.]l n or der to test the wusability goal of 6
repeat the tasks for use cas&.0: Share xray results taken at hospital with specialist at followp
visit. All participants gave & or 7 rating to the question 8 found the app process of accessing my
medical history to be familiar and easy to navigate the second time | used(Rigure 43) Users were
able to easily navigate through the application interface and efficiently manage their medical record.
One patient commengd,

6l know how to do that. Il did do it, sending t
thing, just different | ocationséd
(Hospital Emergency Room Patient (PCggrticipant).

Figure43
Patient Questionnaire Responsefor Use Case 11.0: Repeat Use Case 7.0 (ShardRdy Results)

1 T
{Strongly Disagres) {Strongly Agres)

Question Patient - Number of Responses

| found the app process of accessing my medical
Use Case 11.0 history to be familiar and easy to navigate the second
time | used it.
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Use Casedncluding Ratings of5. As mentioned, while responses were all high, some

guestionsyieldedat least onerating of 5. These are:

w

g€ ee¢€e¢€

Figure44

Use Case 20: Share blood test results with new family physician (Figuté);

Use Case 5.0: Update medical record from family physicieonsultation (Figure 45);
Use Case 6.0: Schedule an appointment with a diagnostic laboratory (Figure 46);
Use Case 9.0: Update histy with xray results (Figure 47)and,

Use Case 10.0: Update multiple user profiles simultaneously (Figure 48).

Patient Questionnaire Responsefor Use Case 2.0: Share Blood Test Results with New Family Physician

Question

al
{Strongly Disagree)

7
{Strongly Agres)

Patient - Number of Responses

| found my health records were easy to access

Use Case 2.0 1
through the app.

Use Case 2.0 | WOLI|[|. use this fLII’;lC.UDna“t.Y when faced with this 1
scenario because it is efficient.
| found this functionality helped me communicate

Use Case 2.0 functionality help _ 1 2
more effectively with my healthcare provider.
The a makes me feel confident that medical

Use Case 2.0 PP _ my 2
records are genuine.

Figure45

Patient Questionnaire Response$or Use Case 5.0: Update Medical Record from Family Physician

Consultation

Question

al
{Strongly Disagres)

7
{Strongly Agree)

Patient - Number of Res

Use Case 5.0

Use Case 5.0

Use Case 5.0

| found the process of verifying my medical records
left me feeling my personal information is safe and
secure.

| found it easy and convenient to update my history
through this app.

| find this functionality will help me keep my medical
history organized.
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Figure 46

Patient Questionnaire Responsefor Use Case 6.0: Schedule an Appointment with Diagnostic Laboratory

Question

al
{Strongly Disagres)

7
{Strongly Agres)

Use Case 6.0

Use Case 6.0

Use Case 6.0

Use Case 6.0

| am satisfied with the ease and amount of time to
complete the tasks in this scenario.

| feel comfortable that the steps to complete this task
are easy to remember and repeat in the future.

| feel confident my requisition forms and health
information will be sent securely electronically to the
diagnostic lab through the app.
| find the scan and upload of requisition forms

process through this app made me Teel my personal
information is safe and secure.

Figure47

Patient Questionnaire Responsefr Use Case 9.0: Update History with-Ray Results

Question

al
{Strongly Disagree)

3 4

Patient - Number of Re

7
{Strongly Agres)

| found the process of verifying my diagnostic test

Use Case 9.0 results left me feeling my personal information is safe - -
and secure.
| found this functionality integrated my health records
Use Case 9.0 obtained through different health care providers - -
efficiently.
Use Case 9.0 | found it gasy and convenient to update my history i i a
through this app.
Figure48
Patient Questionnaire Responsefor Use Case 10.0: Update Multiple User Profiles Simultaneously
al 3 4 T
{Strongly Disagree) {Strongly Agree)

Question

Use Case 10.0

Use Case 10.0

Use Case 10.0

| found it easy and convenient to update multiple
profiles simultaneously.

| feel this functionality will help me keep my family’s
medical history organized and up-to-date.

| found the process of adding a medical record left
me feeling my personal information is safe and
secure.
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Utility. Patients gaveat least one rating of5 in the three use cases %.0, 9.0 and 10.0) which
dealt with testing the update functionality(Figures45, 47 & 48). One patient commented on
confusion between thetistorydand @pdatedterminology,

0l automatically would have gone to history ¢th
pending and press it to update. | would think there should be some kind of

notification beside updatebod
(Family Medical Clinic Patient (B}, participant).

Another patient experienced the same confusion,

6l think maybe a Ilittle clarity here because w
least three different things or | could boose hospital records, diagnostic results or
view all hi story?o

(Family Medical Clinic Patient (PC§)articipant).

Safety, Learnability and Efficiency All participants were satisfied patient information such as
requisition forms and results were securely transferred between healthcare providers through the
application, as revealed by use cas.0 responses(Figure46). As noted by one patient,

6Taking pictures, the app saves everything, it
paper so
(Walkin Clinic Patient (PC2)participant).

Participants also found the efficiency to transfer medical information through the application using
minimal steps sdisfactory. A patient expressed,

6The steps are easy to remember and repeat in
the easier it is.
(Hospital Emergency Patient (PC4)articipant).

However, one patient gave a rating & to the following questiond am satisfied with the ease and
amount of time to complete the tasks in this scenaridOne patient recommended,

60ne thing that would be realetbsayadileod t o have o

portlet for reminders saying these are the thi
(Family Medical Clinic PatienPQ3), participant).

The family medical clinic patient recommended adding a portlet to the home screen to show the
number ofrecords pending user verification. Currently on the application, the user will need to select
bupdated before the number of records pending ver

further efficiency could attribute to the Sating mentioned above.
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A participant gave & rating to the following question in use cas2.0: Share blood test results with

new family physician(Figure44): @ found this functionality helped me communicate more efficiently

with my healthcare provided However, the patient expressed a desire for this information to be sent

ahead of their appointment.

0l s there any way that when the appointment

information to them so they can have a quick look before | get in so thalyeady
know and it makes my visit with them more efficient. It may be a good thing if as

soon as my appointment is booked, they
(Family Medical Clinic PatientP@®), participant).

The 5 rating could be attributed to the pdicipant expressing a desire for efficiency. The participant

suggestedadding the functionfor users tosend their medicalhistory recordsprior to their scheduled

appointmentto improve efficiency.

have

Postsession QuestionsUUpon completion of the ten use cases, participants were asked to

respond to an additional 14 questions pertaining to the overall usability of the application.

Participantsgave ratings of6é and 7 for most questions, thus, showing overallser satisfaction with

the applicat i ondd®)sinrésponse toihe abidity t¢ Update multiple profiles
simultaneously, one patient noted

d love this feature because the doctor already has at their fingertips and they don't
have to ask me every time get | there. It doesn't force me to have to remember all

t he medical hi story of my family?ad
(Family Medical Clinic Patient (R, participant).

Another patient expressed their satisfaction with the application noting,

i s

al

61 wish we have mnhipgapepsfonogoyvesihnhmieeal thcare

(Walkin Clinic Patient (PC2)participant).

Exceptionsincluded: questions pertaining to the comfort of accessing healthcare information
through the applicationand the use of easyto-understand language anctlarity-of-navigation
information through the interface. Three patients gave &rating to these questions Two patients
noted:

61l '"m just a Ilittle confused of what I

looks likealmck arrow for me to go back. d
(Family Medical Clinic Patient (PC§)articipant).

6l don't know if it was a |l anguage bar
(Walkin Clinic Patient (PC2)participant).

need
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Figure49

Use Case 100:

PatientQuestionnaire Responses

al
{Strongly Disagres)

Patient - Number

End of User Testing

End of User Testing

End of User Testing

End of User Testing

End of User Testing

End of User Testing

End of User Testing

End of User Testing

End of User Testing

End of User Testing

End of User Testing

End of User Testing

End of User Testing

End of User Testing

The app requires a reasonable number of steps to
accomplish what | want to do.

The app saves me time because it keeps my
healthcare information organized.

I would find the app useful in keeping track of my
healthcare information.

I 'would find the app helps in communicating with
different healthcare providers.

I would find the app securely stores my healthcare
information.

| rust the app shares healthcare information securely
with healthcare providers.

| am comfortable with accessing my healthcare
information through the app.

I 'would find the app gives me control over my
healthcare information.

| would find the app will help me navigate my
healthcare journey more efficiently.

I would use the app when visiting different healthcare
providers.

I would find the app is simple and easy to use.

I leamed to use the app quickly.

The app uses language that is easy to understand.

The app interface provides useful information on
where | am in the process and navigation.
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Healthcare Provider QuestionsHealthcare providers were asked to complete seven
guestions at the end of the session concerni
experience and interactions witlpatients. Participant responses were high with ratings of five to
seven(Figure50). A healthcare provider participant noted:

0lt reduces a | ot of the wait times. | t
easier?od
(Rehabilitation Unit Nurse (HP5participant).

The following questions were given ratings of fil® one healthcare participantd feel the app would
improve wait times at my place of work and | feel the app would improve communication with
patientsd One healthcare provideparticipant noted,

0 S 0 me t[patimrestdon't know which area to go to in the hospital. If you had the
option to tell [patients] which areaand which way to go oncdthey] have [their]

confirmation [that] would be helpfub
(Family Medical Clinic Adminisitor (HP2) participant).

Figure50
Post Session Questionfor Healthcare Providers

al T
(Strongly Disagree) (Strongly Agres)

Question

Healthcare Providers | feel the app would be beneficial for patients. - - - - - 2 5

Healthcare Providers | feel the app would make my job easier. - - - - - 1

| feel the app would improve wait imes at my place of|

Healthcare Providers ull
Work.
| feel the a would minimize inadequate or lack of

Healthcare Providers o 'c 2PP W q
patient information.

Healthcare Providers | 2€1 Te 2P would improve communication with ) ) ) ) 1

patients.

| would be comfortable with the authenticity of the
patient health records on the app.

Healthcare Providers

| feel the app would reduce repetitive administrative
processes.

Healthcare Providers

68

ng

hi

n k

t

h



User Recommendations
As discussed in the reflection phase, the design of the application centered on four main factors:
technological requirementspsability, language and aesthetics. The combined results from the
transcribed usertesting sessions and questionnaire responses were aggregated to reveal patient
suggestionsfor future refinements ofthe application based on the aforementioned four factors.

TechnologicalRecommendations Theblockchain platform offers the benefits of
immutability, transparency, data verifiability, security, control, convenience and efficiemaynanage
patient medicd records. Participants were very satisfied with the data verifiability and security
features ofthe application However, the majority of participants revealed unease with public and
private key user identity verification process of blockchain technolodysers are required to
remember a long alphanumeric sequence to verify their identity. While this verification process

enables security, having a user remember these sequences is a pain point. As noted by multiple

patients,
My onlyissueisiflaccidet| | y | ose these codes, all the inf
on there is gone and thatés going to be an i ss
(Family Physician Clinic Patient (PC@jrticipant).
6How do you expect people to memorize it?5d
(Family Medical Clinic Patient (PCHarticipant).
6l have to type this thing out?58
(Family Medical Clinic Patient (PC3J)articipant).
A family medical clinic patient suggested the exploration of biometrics using facial recognition could
be a solutionfor verification
6lt recognizes your face I D, then it recognize
verify your | DO
(Family Medical Clinic Patient (PC§)articipant).
Additionally, the use of a twatep verification process using text message codes wascommended,
0 A -dtagepauthentication process where once you try to sign in, it sends a code
to your phone and you have to type it in befor

(Family Medical Clinic Patient (PC&)articipant).

A patient suggested the addition ohn explanation of blockchain benefitdo help users better

understand thea p p | i csaduritydeatdres,
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6l guess part of it would be convincing people

[description]on the blockchan concept for its functionalityd
(Hospital Emergency Patient (PC4)articipant).

Usability Recommendations Refinement recommendations related to the usability of the
prototype for each of the main functions of the application were collected from participaniis.
general, usability recommendations focused on three of the six usability goals: efficiency,
effectiveness and utility. These included:

1. The addition of a portlet on the home screen to show the pending updates for verification will
improve the user experience. It will immediately show the actions required by the user upon
login, thereby improving the effdiveness and efficiency of the application;
2. Adding the functionality for users to receive alerts of pending verifications and schedule
changes without having to be logged into the application;
3. The option for a user to choose different languages (e.g. EsgliFrench, etc.)and
4., The option to be added to a healthcare provide
appointment time and date is unavailable. If there is a cancellation, a patient will be notified
through the application and the user can edit theiexisting appointment.

LanguageRecommendations The use of clear and concise language proved to help users
navigate effortlessly through the application. As noted by a watkclinic patient,

6The app uses | @& ntgh anedEgreplovdes ysu wiha s y
information on where | am in the process
(Walkin Clinic Patient (PC2)participant).

However, multiple participants experienced confusiahoosing which record to access on the history
screen while navigating throughasks. Users are presented with the options: family physician
medical records, hospital medical records, diagnostic results, specialist records, wiallclinic

records and view all records. Theerminology used for the menu itemsppeared to be the sourceof
confusion, as noted by one participant,

61 don't know i f it [theaadicahtermsdvagkindojteardb ar ri er |, bu

for me [to understandd
(Walkin Clinic Patient (PC1l)participant).

61 think maybe a | it tlleokinglatdhisjltaplodkatr e because W
least three different things or | could choose hospital records, diagnostic results or
view all hi story?o

(Family Medical Clinic Patient (PC§)articipant).
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Aesthetic Recommendations Overall participants were very satisfiedith the aesthetic and
visual design of the application reflected in their ease of use through the completion of use case
tasks. A patient commented,

0 T klogs representing]the identity, when you use this design with thegelear]
steps, thevisual is easy to understand more. Good design with the steps make it

easier for you to choosebo
(Walkin Clinic Patient, (PC2participant).

The same participant also noted,

6 The f o n[is]biyamdiboldianait's really minima he app interface

provides you some information on where | am in
(Walkin Clinic Patient, (PC2)participant).

There are two ways for users to navigate back to the home screen including the logo on the top of
every screen and the home button on the bottom secondary navigation bar. Most participants
experienced someconfusion navigating back to the home screen irglly. One patient noted after
completing the tasks for use case 1.0,

A 1

61l '"m just a little confused of what | need to

l ooks |ike a back arrow for me to go back?d
(Family Medical Clinic Patient (PC§)articipant).

Discussion
The following section discusses the results in relation to the six themes from the first studgin
points from the first studywere categorized intaix themes: communication, care, control, privacy,
information and repetition Thetalk aloud method encourage participants to verbalize their
experiencewith the application Positive insightsd e monstr at ed t he applicationd
the patient experience Participants also brought forth valuable recommendations to refine the

prototypefor further study beyond the scope of this thesis.

Communication.When navigating through the current decentralized and complex healthcare
system,participants revealeda variety ofcommunication issues: inefficiencies, lack of
communication, miscommunication, multiple platforms, owtated technology and multiple
uncoordinated channels of communicationCurrently a patient lacks access to a consolidated
medical record. For instance, in use case.0, participants were asked to shre xray results taken at
the hospital with a specialist at a followp visit. The conveniencef accessing medical records on a

mobile device improves patient experience in this scenaridsing the application, he participant can
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access the xray imageand send it instantaneously to the specialisCurrently, the specialist office
would need to contact the hospital to send the-pays. The patient would be required to book another
consultation appointment for a later date, thusesulting in an inefficient healthcare experience. A
participant recently visited the hospital emergency room for a similar experience notbeé benefits

of the application in providing a positive service experience

6l keep saying seamless just because this is r
(Hospital Emergency Room Patient (PC4articipant).

A walkin clinic patient commented on the efficiency of the application,
6Taking pictures, the app saves everything, it
paper s?d
(Walkin Clinic Patient (PC2)participant).
Healthcareproviderscurrently use a variety ofindependent systems to manage their record#\
disconnectedsystem often leads to miscommunication between patients and healthcare providers
The application provides a consolidated secure repository for patient records to facilitate efficient
and convenient communication with healthcare providers. By giving patients access to their medical
record, a patient will have controbver sharingtheir information with healthcare providersPatients
will no longerrely on intermediaries to transfer their medical informationthus improving their

experience in interactions within healthcare.

Care.Long wait times for healthcare services was the secondast important subtheme
revealed through the first studyAl participants voiced frustration with the long wait times to access
care, resulting in a negative patient experiencdhea p p | i csahedulmgfénstionwas designed
to minimize time spent waiing at healthcare facilities for consultationsUse casesl.0, 4.0 and 6.0
demonstratedthe ease and convenience of the scheduling functionaliaind received the highest
average scores from participantsA family medical clinic patientwas satisfied with howthe
application promotes efficient use of time

A [

61l '"m assuming | stild]l need to see the triage n
got all the information. She knows exactly who | am. Rather than taking half an
hour to go through all ny symptoms of why I'm there, she could have taken five

mi nutes to | ook at it before | got there. I 1o
(Family Medical Clinic Patient (PC§)articipant).

identiCHAIN updatesvait times in real time reducingthe amount of time spent at health care

facilities. Patients can conveniently checthe waittime on theirmobile device Minimizing time
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spent in a health care facility has the added benefit of reducing possible exposure to communicable

diseases.

Control.Currently, apatient does not have access to all the components of their medical
recordresulting in a lack of control over their health informatiarfFor instance patients are not
usually givenaccess to diagnostic results. Rather, diagnostic laboratories send resuttirectly to a
family physicianor specialist When a patient is given access to their diagnostic results, it is through
out-dated technology such agompact discs or papercopies. This applicationconvenientlyenables
the digital trracordsffremm mutiigle healthpaaetpiowdarsit Gsesblockchain
t echnol ogy &tepverification feature Apatient must verify each recordsent by
healthcare providershefore it can be added to the& medical history A patient was very satisfied with
havingsecure control ovetheir own medical recordghrough the application, noting:

61t Il eft me feeling my personal information i s
verify it multiple times?d
(Hospital Emergency Room Riant (PC4),participant).

A medical clinic patient noted,
6The app makes me feel confident that my medic

Absol utelyd
(Family Medical Clinic Patient (PC§)articipant).

Currently, healthcare providers use differing systems to manage recortssultingina pati ent &8s
medical recordbeing dispersed among multiple healthcardocations. identiCHAIN provides

healthcare providers and patients a platform to transfer patient infmation securely and

conveniently.Givinga patient secure control of their own medical record is one of the unique

features this application.Blockchain technologyrequiresa patient verify the authenticity of the

record before it will be added to their medical histonA patient therefore has control of their medical

record and theconfidencethat each record in their medical history is genuindind ace a record
hasbeenadded to patientds medical hi story, the patier

discretion.

Privacy.Arisk of exposure of patient medical information due to the reliance of cdated
technologywas a pain pointrevealed inthe first study.Multiple participants revealedthat fax
machines are the main method of communication between healthcare providerBatient information
is often sent insecurely througlaf ax by i nter mediaries Whist hout a pat
application provides a secure and seamless way for patients and healthcare providergligitally
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share patient medical information. For instare the application containgheus er 6 s heal t h car
information and releasest only whenthe user grants permissionTwo patientsindicated this feature
provided comfortknowing their information was secure

0l feel «comf or tirdobraten wilybe dhareal hpprbpriatedy with the
walkinclinicée because it showed my actual heal th car d¢
(Hospital Emergency Room Patient (PCprticipant).

61 | ov e [Theapplicatipnjasksfor permission[to release my information]
all the time even if people are loggedinit ' s al |l about security.d

(Walkin Qinic Patient(PCL), participant).
Theapplication can only be accessed by healthcare providers and patients aremoves
intermediary involvement in the managing of a pat
access to their medical record and retain contralver the possibility of sending informizon to third

parties.

Information. Alossor | ack of information hindeédnruse a pati e
case 2.0, apatient arrives at a new family physician for a consultation. Howeverh e pati ent 0 s
previous physician has notransferred their medical records. Therefore, the new physician cannot
accessthep at i e nt @rdlieeaask thdy do not have their medical historyfhis scenario is a
common issuerevealed by multiple participants Cur rent | y, t hemustsubmipphy si ci a
requestfort he pat i ent 06 .sNormaly thisisséntviafaxamdrdeays the consultation
Enablingusers to accessand sharetheir medical recorddigitally through their mobile devicethis
application alleviates inefficiencieswithin the current healthcare systemAdditionally, patients will
have the ability to send their medical record to the physician through the applicatidris function
earned high satisfaction ratings from participants, as noted bg family medical clinicpatient:

6l |l ove this because since everything's al/l i n
and convenience, it does the same for the doctor. It makes the whole system a lot

more efficiento
(Family Medical Clinic Patient (PC§)articipant).

Currently, a patient compiles fragmented pieces of their medical record through paper photocopies
or out-dated technologies such adiles on compact discs As a result, a patient does not have an
accurate and organized record of their medical historyrhisapplication enables patients to collect

and manage medical record®asily. identiCHAIN providesonvenienceand a secure platform to

access medical records that have been verified to ensueaithenticity.
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Repetition. Repetitive delivery of information dénes current patient experience. A critical
care nurse explained patients are often frustrated with having to repeat information multiple times to
different healthcare providers:

O0A terrible amount of ti me iakergiespvhicht by nur ses
was already done by so many people along the way. If that could be communicated
t o me, t hat saves ti me. This wil!l be very usef

(Critical Care Nurse (HP1participant).
The application proviés an efficient platform for patients to manage their healthcare interactions
and records. As a resultthe need toverballyconvey information repeatedly across different health
channelsis minimized A participant was very satisfiedwith not having torepeatedly relay
information to their family physician, noting:

ol | ove this feature because the doctor alread

have to ask me every time | get | therebo
(Family Medical Clinic Patient (PC§)articipant).

A patient noted their satisfaction with not having to present their health card repeatedly,

61" m happy | didndt have to present my health
clinic already had my informt i on when | send them through th
(Hospital Emergency Patient (PC4)articipant).

The application improves the patient experience by removing the need to repeat information

throughout oneds healt hcar e dgiallyacoessible threughathepat i ent o

e

application. As noted by a rehabilitation nurse,
6lt eliminates a |l ot of the redundant processe
thingso
(Rehabilitation Unit Nurse (HP5participant).

A patient commented on the ef€iency of the application,

0This is absolutely awesome to make things a |
(Family Medical Clinic Patient (PC@)articipant).

Main Insights from the Second StudyOverall, patients were highly satisfied with the usability
of the application, reflective in the high ratings on the questionnaires based on the seyaint Likert
scale. The results of specific questions on the guestionnaire tailored the six usabilitygoals defined
by Sharp et al., (2015) revealed high results ranging from 6.386.89 for patients and 6.4057.00 for
healthcare providers The main insights from the second study include:

1. Users were satisfied witlihe ease of use of the application in communicating and
transferring their information to healthcare providers;
2. Users trusted the application to securely store and transfer their medical records; and,
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3. Users were satisfiedhat the application reduced repeitive processes intheir
interactions within the healthcare system

Additionally, the second study demonstrated the value of using a service design framework in
improving patient experience. The testing of the developed prototype with the same partiniga
from the first study enabled the researcher to gauge the success of the prototype in responding
directly to pain points revealed in the first studyzurthermore, bllowing the iterative nature of the
service design frameworkvill enablethe researcherto continue to reflect andrefine the design
solution.

Limitations. Because participant responses were so high, there is a possibility tilese
were biased. As the same 12 participants from the first study took part in this ugesting session,
the researcher had already established a comfortable relationship with each participant. Thus,
participant responses could be skewed due to the presenoé the researcher. However, transcripts
from the sessions yielded 37 positive participant insights, supporting the high participant ratings
from the questionnaire responsesAdditionally, the small sample size of 12 participants is a

potential limitation. Increasing the participant pool is recommended for future study.

Recommendations

Prototype Refinements
The design of thadentiCHAINapplication focused on technological requirements, usability, language
and aesthetics. In response to the results sectigrnthe researcher outlines recommendationfor

future iterations of the digital application.

Technological Requirements

Blockchain is an emerging technology, thus continual developments are being investigated and

implemented. As recommended by PC6, these of biometrics such as facial recognition to replace

the issue of having to remember | ong al phanumeric
further explored in future studies.
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Usability
Following the recommendation of participants, additi@h features of the application that should be
implemented in the next prototype include:
1. Adding the functionality to immediately show the actions required by the user upon login,
such as the pending updates for verification;
2. Incorporating thefunctionality for users to receive alerts from the system without having to
be logged into the applicationand,

3. Providing the usemith the option to choose their preferred language upon login

Further investigatiors may be needed to integrate 6 wa i t | i saldl dwinrcg ipant i ent ds t
notified of cancellations to adjust their appointments accordingly. As noted by a healthcare provider
participant, allowing the system to automatically notify a patieof an opportunity to change their

appointment was revealed asa pain pointfor the healthcare provider.

Language

The history functiomlity of the applicationcontains medical records that have already been verified
by users and the update functionality contasithe records pending user verificgon. Multiple
participants experienced confusion differentiating between these two functionalities, thusther
explorations for alternativeterms should be explored and tested with users.

Aesthetics

Multiple participants experienced confusion navigating back to the home screen. In the application,
the logo on the top of the page and the home button on the bottom secondary navigation livak to
the homescreen.Visual explorations to highlight the hom button on eachscreenwill need to be

further investigated

Service Design Framework

The researcher recommends contiring the study following the iterative nature of the service design
framework. The researcher suggests refining trairrent iteration ofthe application based on the
feedback from the user testing session, followed by another user testing session to test the refined
prototype. Furthermore, increasing the participant pool to include a larger sampled a more

diverse setof healthcare provilers and patients would allow for more perspectives that coulze

used to further inform the development of the application.
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Future Research

Thisthesis confirmed that patients experience numerous challenges navigating through the current

healthcare system. Issues related to communication, care, control, privacy, information and

repetition result in a negative patient experience. Adopting a service desfgamework to

understand userds needs at t h edesgno$edigitaiophtient he desi g
identity mobile application. The application was tested with users and proved successful in

responding to patient pain points within the currertiealthcare system. Patients were satisfied with

the features and healthcare providers thought the application would improve their work experience

and interaction with patients.

This thesis focused specifically on improving the patient experienéaiture research could focus on
the development of acorresponding interface designed specifically for healthcare clinicBhiswould
reveal insights from the healthcare provider perspeawe and meet the needs of healthcare providers.
A greater understanding of healthcare providers needs and their administrative ecosystem (such as
patient record keeping and billing systems) and how the application can support healthcare
requirements will firther improve the patient experiencevith an eye towards integration across the
entire system

The potential to further this study beyond the scope of this thesis presents numerous research
opportunities to contribute to the fields of service design, hétacare and blockchain technology.
Future collaborations with blockchain technologists can transform the prototype from a stage of
conceptualization to realizationMulti-disciplinary collaboratios enable the combination of diverse
skillsets to develop more effective solutionsThe success of the application relies on thiategration
of the current health system. Future research should include government stakeholders to gain

perspectives for realworld implementation.
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Conclusion

This study contributes to service design discourse by demonstrating the value of adopting a service
design framework embracing emerging technology to improve the patient experience through an
applied case study. Usinghe combined methods of irddepth interviews, cadesign and use#testing
sessions proved successful in revealing rich participant insights to inform design solutions. The
incorporation of emerging technologyspecifically blockchainenabled thedesignof an innovative
solution that gives patients full control over accessingnd sharingtheir healthcare record
Furthermore, a blockchaisbased solution will allow for theinstantaneous transfer of medical data,
where every member of the distributed network dfie healthcare blockchain would have the same
data for the patient. This results in a reduced tisor errors and better patient careA service design
methodology provided the framework to test the viability of the solution directly with users. This study
illustrates the importance of placing service design at the centre of usegntered solutions.The
service designer plays an essential role in leading tlikevelopment ofservice innovations While
emerging technology can accelerate succesthe work ofservice desigrrs is core to achieving

optimal user experiences. Stickdorn and Schneider suggest,

Designers possess more than simply an ability to style products; they are practitioners of an
applied process of creative skills: identifying problems, researching, analysing, evaluating,
synthesising and then conceptualising, testing and communicating solutions. Design,
whatever the discipline, is not only about an end product, but rather a systetiegprocess of
identifying problems, then researching, creating, testing and implementing solutions
(Stickdorn & Schneider, 2011, p.87)

The key to a successful service design project is the iterative process of researching, creating,
testing and refining.This studymade use ofthree of thefour phases of the service design
framework exploration, creation and reflectionA digital patient identity applicationwas designed
and tested by engaging users throughout the design proces#/hile the results showed high user
satisfaction rate, it is expectedthat further refinements and testingof the applicationare necessary
for practical implementation of the solutionlt is important to acknowledge that multiple actors
contribute to the patient experience in a complex healthcare system. identiCNAépresents a small

contribution towardsimproving the experience.
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INTERVIEW/CDESIGN SESSION

Checklist of Materials

MATERIALS QUANTITY
(O  BlankConsent Forms 2
O Journey Map Template 2
O Journey Map Example 1
O Framework birder 1
O  Icons container 1
O Stationary case 1
O Sharpies 10
O Highlighters 1
@) Gluesticks 2
O DoubleSided Tape 1
O Postits 6
O Labels (white) 1
O Labels (multicolour) 1
O Labels (multicolour dots) 1
O Scissors 1
O iPad
O iPhone
O Pen 2
O Notebook 1

Appendix A

First Study Framework and Protocol

NOTES

Make sure participant signs forms before beginning session
Blankd 2 4  x - CbrBgponding to care of interest

End User Patient Exampl8 for review prior to beginning calesign
Contains framework for sessions

Make sure there are enough of all icons printed for use

Make sure all stationary is working and check quantity

Variety of colours

5 colour options

For use in case gluesticks dry out

Variety of colours

Package of labels for pulling out important information

Package of multicabur dots for classifying information

For taking notes during session
For audio recording of sessions (VoiceMemo App)
For taking notes during session

For taking notes during session
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INTERVIEW/CDESIGN SESSION
Protocol

INTRODUCTION

1. Personal intro
2. Discuss research study | purpose of session
3 Consent Form | review and sign

a. Audio recordingsession

b.  Photography

PRELIMINARY QUESTIONS (FOR HEALTHCARE PROFESSIONALS)

1. What areas of healthcare have you worked in?
2. How long have you worked in healthcare?
3. Who do you interact with most on a dap-day basis (patients, doctors)?

PRELIMINARY QUESTIONS (FOR PATIENTS)

How was your experience with (specific healthcare process)?

Could you tell me a bit more about your experience?

What are your overall thoughts with the convenience and efficiency of the current Ontario healthcare pste

When comparing the healthcare system with other services you use that you would rate highly, how would you compare
both?

PoNPE

JOURNEY MAP @ESIGN ACTIVITY

1. Explain journey map process
2. Review materials: icons, stationary
3. Review patient journey map templatexampled prefilled information
4. Review blank journey map template
a. HORIZONTAL AXIS: Phases
b. VERTICAL AXIS: Categories of interest
i. Information required
ii. Communication
iii. Service experience
iv. Positives
v. Pain points
vi. Recommendations
5. Begin journey map session
6. Refer to prompt questions to garner specific insights on:
a. Coordination of care
b.  Continuity of care
c. Informed consent
d. Access to health services
e. Respectful care and treatment
f.  Overall experience of care
CONCLUSION
1. Additional thoughts/Concluding insights
2. Follow-up: User testing session in January/February participation
3 Thank you
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FRAMEWORK
Gathering & Analyzing Patient Experience

Stage in the
Patient Life
Journey

Life with a
Health Issue

AChange in
Health

Seeking
Assistance

Applying the

Treatment
Framework

Diagnosis

Definition A Symptom A VisitincA Medical pi1 A Hospital A Self A Assess
(Each stage illness or chronic professional for involved in diagnosis A Medi ci ne managementofa patientds
includes various condition appear assistance with a A Devices condition touchpoints with
interactions with A fxisting health issue PRIMARY CARE A Allied A Ongoi ng thehealthcare

the healthcare

condition worsens

- Family Doctor

treatments (group

treatment or other

system related to a

system) A An epi s PRIMARY CARE of care providers) medical or health specific condition
existing condition - Family Doctor SECONDARY CARE interventions Hol i sti ¢
Suspect - Walkin Clinic Staying patientas
something is wrong SECONDARGARE - Specialist A Secrpnda through common
A An acci -Walkin Clinic - Scheduled prevention stages
A An emer Procedures/Surgeries
A A chang ACUTECARE - Diagnostic Services
- Hospital (blood work,x-rays)
Emergency
ACUTE CARE
- Hospital Emergency
POSITIVE At each stage, patients: A Refer t
OUTCOMESFOR A Can access safe, qguality, timeline, appropriate he questions
PATIENTS and A Patients are provided with al lheirtcdarecandhave aeessrotall infarmiation m designed to extract

their carers at efficiently and timely so they have the ability to make an informed decision about their care insights from

each stage of the A Experience coordinated care and smooth transiti ons partcipantsto
journey A Feel a sense [bfdandtieinhealto | over their help determine the
(ENDUSERS) - Many people find that being involved in sethanagement of their health helps them to feel stronger information thatis
and more in control of their health relevant to a
- This can involve having the knowledge, skills and confidence t@nage their own health, having a patient
choice of healthcare provider and having a degree of personal independence
A Are able to share their experiences to inform serv
- Patients have avenues for complaistand feedback, and opportunities to contribute to policy making
at every level through meaningful and supported engagement
Desired A There is a consi st e-ehtledcard aceds allparta of theahealth systemp at i en't A Refer t
HEALTHSERVICE A Popul ation and individual heal th outcomes are meas questions
& SYSTEM A Heal t h s fiedtiemndifcient o s t designed to extract
OUTCOMES A Resources are appropriately distributed across t he insightsfrom
(STAKEHOLDERS) participants to
help determine the
information that is
relevant to
stakeholders
Outcomes are A Patientdés expectation of their health status and h A Wider s
mediated by: A Patientsd and carers® c o n-ddiodaeyrmnddakepartin sgstein hdvacacy t o u n issues mediate
A Health policy and funding context good patient
A Organizational and management factors in different experience
A Health workforce issues outcomes
Patient Experience A Textent to which desired individual and system outcomes are met A Patient
can provide A Patient and carer experiences of health, il l ness a experiencecan

evidence about: - The experience of a change in health, diagnosis, treatment and management (and how well health
services/systems respond to these

- Reasons for waiting or seeking health assistance

- When, why, how, to whom services are accessible or inaccessible

- Quality of relationships with health professionals (communication, trust, respect)

- What patients expect of treir own health and of health services

provide an
essential base for
responding to
healthcare
challenges
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FRAMEWORK

Gathering & Analyzing Patient Experience
PROMPT QUESTIONS

Stage in the
Patient Life
Journey

Prompt questions
to ask about
patient experience
at eachstage
during session

A Changein  Seeking Life with a Applying the

Diagnosis Treatment

Health Assistance Health Issue Framework

COORDINATION OF CARE A SEMI

1. Thinking about all the medical and health professionals that you have dealt witbw would you describe STRUCTURED €0
your relationship with those people? DESIGN SESIONS

2. How would you describe the care you have received? allow patients to

3. Thinking aboutyour experience of health care, what would you say has been the most difficult or tell stories that can
challenging part of this experience? identify service

4. If you were talking to a friend who had recently been diagnosed with the same condition as you, what design intervention
would you tell them to expect? points and shape

5. If yau could change anything about the experience of health care you received, what would that be? better decisions

6. What sort of health services do you use?

7. When did you first seek help from a healthcare professional?

8. If you could change one thing about your care, what wouldatthe?

9. In your opinion, can you tell me how much technology you think should be incorporated in the delivery of

healthcare services (i.e. Al diagnostics, mobile cheirk electronic medical records)?

10. From your experience interacting with patients, what dmu see are common frustrations they experience
when coming to your medical facility?

11.  When did you first seek medical advice and from whom?

12. Were you referred to specialists? How did that process work? How long did it take?

CONTINUITY OF CARE
1. What happenedafter you left the hospital? Who looked after your health?
2. Did the hospital of other services follow up once you were back home?

INFORMED CONSENT
1. Did you know what to expect before you had the treatment/procedure? Were there any surprises?
2. Do you do anytiing to manage your condition now (after treatment)?

ACCESS TO HEALTH SERVICES
1. Have you always been able to access the service when you needed to?
2. What sort of health services do you use?
3. Did you ever have difficulties accessing care bealthcare services that you needed? What did you do
then?

RESPECTFUL CARE & TREATMENT
1. Thinking about all the medical and health professionals that you have dealt with, how would you describe
your relationship with those people?

OVERALL EXPERIENCE OFECAR

1. I's there anything thatos worked especially wel/|

2. I's there anything that hasno6t worked well in t|

3. In your opinion, are there any changes that could assist you to stay as healthy as you can be, into the
future?

4. If you could change one thing about your care, what would that be?
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Appendix B

First StudyJourney Map Template
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AppendixC
First Study Icons and Emoticons
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AppendixD
First Study Journey Map Thematic Analysis

ACUTE CARE
Healthcare Provider | ParticipanHP1
Critical Care Nurse at Hospitalourney
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ACUTE CARE
Healthcare Provider | ParticipanHP5
Rehabilitation Nurse at Hospitalourney
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ACUTE CARE
Healthcare Provider | Participant HP4
LongTerm Care Nurse at Hospital Journey
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ACUTE CARE
Healthcare Provider | ParticipanHP6
AresthesiologistJourney
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ACUTE CARE
Patient of Care | ParticipantPC4
Hospital Emergency Room Journey
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PRIMARY CARE
Healthcare Provider | Participant HP3
Family Medical Clird Administrator Journey
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PRIMARY CARE
Healthcare Provider | Participant HP3
Family Physician
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