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Abstract

Prototyping techniques can be utilized as tools to aid the design and development of
computer-based systems. A wide breadth of stakeholders can be involved in the
prototyping activities throughout the development cycle. End user involvement at the
initial stages of system design is known to be crucial to develop systems that meet end
users’ expectations and needs, particularly within the context of Patient-Facing Systems
(PFS), which are operated by end users with or without minimal external
guidance. However, the literature is lacking a clear and detailed description of how to
involve and intentionally engage end users at the initial stages of the PFS design
process. We present a study comparing two participatory design-based protocols:
operational complexities-aware group versus operational complexities-unaware group.
We found that when exposed to potential operational complexities (complicated
situations that end users may expect to encounter), end users provide more
comprehensive and rich design artifacts, in terms of features, to address usage
complexities. Our results imply that involving exposed/aware users in the design process
yields comprehensive design decisions and features that can be used by developers to
guide system development. Contrary to our expectations, exposing end users to
operational complexities gives them this advantage (comprehensive design decisions and

features) independent of their electronic health knowledge. This approach provides

deeper design insights before investing time and resources to develop a first
prototype. Based on the “exposure” factor (exposing end users to operational
complexities prior to a PFS design activity) and the other three literature-supported
factors (end user involvement, early involvement, and competencies), we developed a
conceptual framework for end user involvement in PFS design. We call the framework
“Exposure” which is a complexities-aware Participatory Design (PD) framework for PFS.
The conceptual framework is built on four inter-related pillars: exposure, end user, initial
design stage, and electronic health literacy. The core feature of the proposed framework
is end user exposure to operational complexities, in which the exposure process will yield
well-informed and comprehensive design decisions (in terms of features and rationale).
The framework addresses the need for a set of guidelines describing the engagement of
end users at the initial stages of system design. We also briefly present research in which
the author was involved, the Medication Adherence Reminder (MAR) study. It utilized a
form of user-centered and participatory design to engage end users in the testing process
of MAR. MAR provided a way to compare and contrast the design methodologies with the
“Exposure: online booking study” which is the primary focus of this dissertation.
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Glossary

The process of exposing design activity participants (end

Exposure
users) to potential operational complexities.
Potential complexities that may be encountered by end
users while interacting with Patient-Facing Systems due
Operational

Complexities

to proficiency of digital skills in any of four dimensions:
operational, formal, information or strategic (Van

Deursen & Van Dijk, 2008, 2009).

Prototyping

An experimental process of designing/proposing inter-
related features and design elements that represent a

model of a system.

Artifact

According to the Interaction Design Foundation, Artifacts
means “any product of human workmanship or any
object modified by man. It is used to denote anything
from a hammer to a computer system, but it is often
used in the meaning "a tool" in Human Computer

Interaction (HCI) or Interaction Design terminology”.
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Chapter ONE: Introduction

This study explores the influence of exposing end users to operational
complexities underlying online booking systems on their design decisions. End user
involvement in the design process of computer systems is recognized as a strategy to elicit
features that meet end user needs and expectations. This involvement gains a higher
precedence when the systems are intended to be operated by the end users without
external guidance. In this study, we focus on Patient-Facing Systems (PFS), which are
operated by patients with or without minimal external guidance. The lack of external
guidance contributes to other complexities underlying PFS, including competencies
required to operate the systems and the wide discrepancy between users in terms of

needs and literacies.

It is important to consider end users during the design process of PFS. This can be
done by applying prototyping strategies when designing the proposed system.
Prototyping provides clear communication channels between developers and end users
during the early stages of systems development, which is essential to develop systems
that meet end user’ needs and expectations (Rodriguez-Calero et al.,, 2020, Norman,
1993, Kirsh, 2010). Prototyping strategies that consider end user involvement are
described in the Human Computer Interaction (HCI) literature and within the context of
design engineering (Sanders & Stappers, 2014, Rodriguez-Calero et al., 2020, Houde &
Hill, 1997). However, through our literature review, very few resources describe end user
involvement in the design process within the context of PFS. This has motivated us to
explore this research context in a specific applied domain: online booking systems for

breast re-screening patients.

We describe a study that was conducted in two phases. In phase one, we worked
with the booking clerks at the Nova Scotia Breast Screening Program (NSBSP) to identify

the potential complexities that might be encountered by end users of PFS (online booking



system). In phase two, we worked with patients to explore the influence of the exposure
to usage complexities on their design decisions (exposed group versus un-exposed group
of patients) and compared these with those of booking clerks, who would already be
familiar with these complexities. This study contributes to the understanding of the
influence of evoking patients, by exposing them to operational complexities, in their

design decisions while participating in the design process.

This thesis is presented as nine chapters. Chapter Two provides an overview of the
literature about the core topics that contributed to forming this study, including online-
based services within the context of public commercial services and healthcare services,
and the roots of healthcare online booking systems and how they are classified. Chapter
two also presents various Human Computer Interaction methods of end user involvement

in the design process of computer systems.

Chapter Three presents the research gap that was identified based on the
literature review, in which we argue that the literature lacks detailed evidence of the

influence of end users engagement in designing PFS on the proposed design features.

In Chapter Four we provide an overview of our research methods that were
implemented to conduct this study. Our study was conducted in two phases: interviews
with the booking clerks (phase one) and design activities with booking clerks and breast

screening patients (phase two).

Chapter Five presents the research methods used for phase one and the results
that were used to develop scenarios of usage complexities based on mixed HCl methods.
These scenarios each represent an extreme fictional character (patient) who is trying to
book an appointment using an online booking system. Scenarios and extreme

characters were utilized to inform the design phase two of the study.



Chapter Six presents the research methods used for phase two and associated
results. The objective of phase two was to investigate the influence of exposing end users
to complexities underlying online booking systems on their design decisions. The results
showed a significant difference between the design decisions made by the exposed and
the non-exposed participants. The design artifacts® that were produced by the exposed
participants, showed more rich and comprehensive decisions, than those of the un-

exposed participants.

Chapter Seven presents the main points of discussion, service provider and end
user engagement in the design process of PFS, followed by the strengths and limitations

of the research study.

Chapter Eight presents the Medication Adherence Reminder Mobile Application
(MAR) research study. This study utilized forms of User-Centered Design that engaged
end users in the evaluation of high fidelity prototypes. This study is considered to

compare and contrast design methodologies with the “Exposure: online booking study”.

Finally, Chapter Nine concludes the dissertation a framework - the “Exposure: A
Conceptual Framework for Complexities-Driven Patient-Facing System Design”. This
conceptual framework describes how service providers and end users may be engaged in

the PFS design process.

! According to the Interaction Design Foundation, Artifacts means “any product of human workmanship or any object
modified by man. It is used to denote anything from a hammer to a computer system, but it is often used in the meaning
"a tool" in HCI or Interaction Design terminology”.



Chapter Two: Literature Review

The main theme of our study centered on end user involvement in the design
process of online booking systems for healthcare services. This literature review covers
the roots of online booking systems, prototyping techniques as design tools, and end user

involvement strategies in the design process of computer systems.

1.1 Computer Technology Advancements and Online Services

Across many aspects of public services, advances in computer software and
communication have significantly improved the overall quality of life measures (Mishra
et al., 2014). Easy access to the internet and increased coverage have impacted the usage
rate of the internet. Recent reports show that in 2020, there were 4.54 billion active
internet users (Clement, 2020). It was reported that within 3 years of its invention, the
internet reached 50 million users, while it took the radio 38 years and the television 13
years to reach the same number of users (Bell & Tang, 1998). The rapid growth in internet
users, advances in the computer (hardware & software), and communication services
have motivated different public service providers to adopt online solutions as a portal to
their services (for the purpose of this dissertation, the term ‘provider’ refers to any service
provider within an organization as well as to individuals). Flight bookings, hotel
reservations, shopping, banking, and many other commercial services are easily
accessible through online portals. A closer look at the history of online services shows
that the first online booking system accessed directly by customers was Travelocity in
1996 (Altexsoft, 2019). Travelocity was created and deployed by Sabre Corporation, and
it allowed customers to reserve and purchase tickets through a virtual travel agency
accessed through the internet (Altexsoft, 2019). This service has changed how travelers
plan their trips, including car rentals, hotels, and flight reservations (Diefenbach, 1998).
Currently, there is no need to visit a travel agency office to plan and book a trip, and users
are not limited to regular business hours to engage with these agencies, given that these

virtual agencies are open 24 hours per day, 7 days per week (Law & Leung, 2000). Reports



show that 180 million clients use online travel services on a monthly basis, with an
expected growth rate of 3.8% annually (Rizal, 2020, Nasr, 2015). The banking industry is
no exception, as it went through major changes in terms of workflow related to customer
services (Chou & Chou, 2000). The concept of self-banking dates back to 1970, where
some bank clients were provided with access to “touch-tone” telephone services (Chou
& Chou, 2000). This approach suffered from the inability to provide visual information.
Another major impediment was ensuring the secure integration of online services with
existing services (Chou & Chou, 2000). This required improvements in hardware,
software, networking, and IT expertise. On October 18%, 1995, the Security First National

Bank (SFNB) provided the first internet-based banking services (Chou & Chou, 2000).

There are several factors that influence the adoption of online banking among end
users. The factors are access to the internet, the trust level between the client and the
financial institute, and the variety of online banking services offered by financial institutes
(Szopinski, 2016). The most influential factor is the variety of online products, which is
why banking institutes are competing to provide a wide variety of online services like
credit cards and mortgages (Szopinski, 2016). Concerns related to personal and financial
data privacy are not a concern as long as the financial institution is able to gain the end
users’ trust (Szopinski, 2016). The rapid advancement of computer technology and
research efforts to investigate influential factors on the adoption of online banking have
impacted the adoption rate among end users; the adoption rate among populations in

developed countries is estimated to be over 50% (Pikkarainen et. al, 2004).

Our review demonstrates that the adoption and acceptance rate of online
commercial services, like online banking and travel reservations, are high and expected
to continue to increase. Although online banking services require accessing sensitive
personal and financial information, end users find the advantages of online banking
outweigh the privacy concerns (Altexsoft, 2019). Literature indicates that the

collaborative relationship between financial institutes and their customers offers the



opportunity to know what the customers are looking for (Szopinski, 2016). Hence,
services can be customized based on the customers’ needs and expectations. This may
explain why the adoption rate of online banking systems is rapidly growing among

customers.

1.2 Health Information Systems

Now that we have explored commercial online services, we will explore online
services within the context of healthcare, in order to contrast the spread and adoption of

commercial online services and healthcare online booking services.

Technological advancement can positively impact the quality of care provided by
healthcare providers. Healthcare providers have demonstrated a significant level of
interest in adopting health information systems (Brooks & Grotz, 2010, Levey, 2009). The
information systems within the healthcare sector can be recognized as systems that are
meant to be managed and operated by healthcare providers. The same systems may be
operated by patients to achieve specific tasks (Fox & Jones, 2009, Houston et al., 2004,
Weingart, 2006). The adoption and implementation of information systems for
healthcare providers have been fast in terms of growth and adoption compared to the
systems meant to be operated by patients. Many incentives increased this rate for
healthcare providers, like reduction in the cost of services through computerization,
document (clinical, administrative, and financial) events, easy web-accessibility, and
network-based service delivery (Raghupathi & Tan, 2002). The advantages and incentives
are clear for health care providers, which may then lead to an increased adoption rate of
health information systems when developed for use by healthcare providers (Raghupathi

& Tan, 2002, Buntin, 2011).

In the following section, we explore a specific type of healthcare information system

that is intended to be used by a specific type of end user (i.e., patients).



1.2.1 Patient-Facing Systems (PFS)

Health information systems that are developed for use by patients, with or
without minimal external guidance, are recognized as Patient-Facing Systems (PFS)
(Ahern et al., 2011). PFS can support access to health-related information (Fox & Jones,
2009), safe communication with healthcare providers (Houston et al., 2004), and
appointment scheduling (Fox & Jones, 2009, Weingart, 2006). PFS can support access to
health-related information through simple browsing. Such systems are expected to be
easier to operate in comparison to communication and appointment systems, which may
require a set of skills for successful operation. These skills, known as operational skills,
vary across end users (Rodriguez-Calero et al., 2020). The Centers for Medicare and
Medicaid Services (CMS) published the Meaningful-Use rule, which provides guidelines
for PF (Patient-Facing) technologies (CDC website, Ahern et al., 2011). PFS is organized
under three main categories with the consideration of meaningful use. The three
categories are information and transactions, expert care and self-care, and community.
In this framework, the service to book and/or view an appointment is under the
information and transactions category. The information and transactions category covers
the services that grant access to the Health Information System (HIT) features and
functions that enable self-support (Ahern et al., 2011). Direct access to self-support and
healthcare services by patients requires consideration of their skills and competencies as
system end users (Karnoe et al., 2018, Nutbeam, 1998). As described above, when it
comes to health information systems, the consideration of functions and features that

align with patients’ needs leads to a higher adoption rate (Irizarry, 2015).

The literature about booking issues faced by healthcare providers shows that the
internet and personal health records (PHR) technology can facilitate more convenient
booking methods. An Australian study to evaluate the acceptance and adoption of online
booking services found that patients’ acceptance rate is affected by their computer skills
and accessibility to the internet (Maeder & Martin-Sanchez, 2012). Therefore, it is

recommended to consider effective online booking solutions and strategies to overcome



the inherited limitations that affect the adoption rate. In 2009, Chinese health authorities
launched a national program that aimed to provide outpatients with an online booking
system to overcome traditional booking issues such as long waiting times (Zhang M,
Zhang C, Sun, Cai, Yang & Zhang, 2014). Results from the evaluation of the national
program revealed that both patients and healthcare providers require training programs,
and that they must work together as stakeholders to create solutions to address their
needs. In addition, the online booking system needed more promotion to ensure that
patients and physicians are aware of its features, benefits, and how it can be utilized
(zhang M et al., 2014). However, the study did not clarify what types of education
programs and material should be used to train patients and healthcare providers. In 2014,
a study was conducted to evaluate the online services offered by 900 family physicians
from the US News & World Reports' best doctors list (Alpert, 2014). The results revealed
that only 21% of the physicians had a website and that they generally only provide basic
information with no significant functionality. In addition, only 24% of those websites
supported online booking services. Although the study investigated each website’s
features and functions, it did not evaluate the type of language and terms used on the
web pages. The study did not address the language used on the interface, in addition, it
did not communicate directly with the physicians (website owners) to find out why they
have websites with limited functionality. Knowing the rationale behind this type of
website would be beneficial to inform the literature of online-based healthcare services

and the barriers of having online-based services.

As discussed above, healthcare information systems are not supported like the
other online commercial systems. For example online banking is supported by live chat,
phone support, and e-mail inquiry forms. In addition, all external support services are
operated by customer service agents who are available beyond normal working hours. In
contrast, healthcare services are not similarly staffed and structured. Health systems are

further complicated by the need for understanding medical terminology. In the next



section, we explore the nature of competencies that are required to operate PFS and their

influence on the end users.

1.3 End users’ Competencies and Online-Based Services

The discrepancy between people who do and do not use digital technology
effectively is described as a “digital divide” (Van Dijk, 2005, 2006, Bertot, 2003, DiMaggio
& Hargittai, 2001, Hargittai, 2001, Warschauer, 2004, Van Deursen & Van Dijk, 2009).
However, van Dijk (2005) argues that the term “divide” is a misleading term and may be
intrusive to the efforts to bridge differences in usage (Van Dijk, 2005). Furthermore, Van
Dijk (2005) proposes that there are four reasons behind this misunderstanding. First, the
term divide is used to explain a phenomenon of a clear division between two things and
the digital divide is much more complex. Second, the “divide” is uncorrectable and cannot
be “bridged”. Third, the divide is usually used to describe “inequalities” between two
groups or more of people (users). Fourth, this division is not separated by one line that
represents inequality, it is more complex and involves four divisions. According to Van
Dijk, the divisions are motivational, physical, skills-related, and usage-related divisions

(Van Dijk, 2005).

To solve the issue of the “divide,” it is crucial to realize that it is not about two groups
who are facing unequal access to digital services. Therefore, more attention must be
directed into the root issue (Van Deursen & Van Dijk, 2009). Policymakers assume that
passing rules and policies to increase access to computers and the internet will solve the
issue of the “digital divide” (Van Deursen & Van Dijk, 2009). They assume that people who
gain better and faster accessibility will successfully operate the public online systems and
complete the tasks required to get the service they are looking for. According
to Van Deursen & Van Dijk (2005), the root issue of using online-based tools is not the
accessibility to such services, it is more about the ability to complete the tasks correctly
using online-based services (Van Deursen & Van Dijk, 2009). A study conducted in 2009

in Denmark to assess the internet operational skills of Danish citizens used an operational



framework to measure the internet operational skills of their participants (Van Deursen
& Van Dijk, 2009). The researchers used an operational framework to measure the
internet operational skills of their participants. This framework considered four
dimensions of digital skills which were measured and evaluated (Van Deursen & Van Dijk,
2008, 2009). The dimensions are operational skills which focus on the ability to operate
internet content, formal skills which focus on skills required to navigate through the
digital interface, information skills which focus on skills to search for information on the
digital domain and strategic skills which focus on the ability to utilize the identified
information to complete digital tasks (Van Deursen & Van Dijk, 2008, 2009). The
researchers selected nine internet-based tasks that were categorized by the Dutch
government as easy tasks that can be completed by the public. Tasks were completed by
109 participants and their performance was measured by calculating the success rate of
task completion and time spent to complete each task (Van Deursen & Van Dijk, 2009).
The results indicated that participants managed to complete 80% of the operational skill
tasks, 72% of formal skills tasks, 62% of the information skills tasks, and 22% of strategic
skills tasks (Van Deursen & Van Dijk, 2009). The results did not match the expectations of
the policymakers, as they assumed that such tasks would be achievable if access to
internet services was granted (Van Deursen & Van Dijk, 2009). It is recommended that
policymakers pay more attention to skills-related competencies and not just focus on the
accessibility to digital technologies and services (Van Deursen & Van Dijk, 2009, Bertot,

2003, Van Dijk & Hacker, 2003, Hargittai, 2002).

The strength of the study by Van Deursen & Van Dijk (2008) is it refutes the notion
that improving the accessibility to computers and the internet improves end user
readiness to operate online-based services. The relatively small sample size (109) limits
the generalization of the results. In addition, their inclusion criterion of using the internet
at least once per month is too broad to define the targeted population. This is due to the
high internet usage per household in Denmark, which is known to be the highest in Europe

(Seybert & Loof, 2010). More specific inclusion criteria based on the educational
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background may have provided more meaningful results, because educational
background may have an influence on internet usage in terms of frequency and purpose.
We also noticed that the tasks were completed by the participants did not include

terminology-related tasks (Van Deursen & Van Dijk, 2009).

Therefore, end user competencies must be considered when assessing the
readiness to use online systems. This is to ensure that the end users will be able to
overcome potential operational complexities related to the above-mentioned digital skill
dimensions (operational, formal, information and strategic). Competencies vary across
the domains of online systems and given that our study focuses on healthcare systems, it
was important to explore competencies within the context of PFS, as outlined in the

following section.

1.3.1 Patient-Facing System Users’ Competencies

With advancements in computer technologies used within the healthcare context,
it is necessary to evaluate technology-oriented competencies within the healthcare
domain: electronic literacy and health literacy (Karnoe et al., 2018). The relationship
between patients’ health literacy and computer-related skills must be considered to
ensure the best possible use of PFS (Karnoe et al., 2018). Health literacy can be defined
as the “cognitive and social skills which determine the motivation and ability of individuals
to gain access to, understand, and use information in ways which promote and maintain
good health” (Nutbeam, 1998). The tools that were first used to measure health literacy
were developed with a focus on patients’ ability to read and comprehend health-related

information (Karnoe et al., 2018, Parker et al., 1995, Murphy et al., 1993).

Karnoe et al., (2018) believe that it is essential to evaluate health-related and
technology-related competencies to ensure the best possible results of eHealth projects.
The e-Health Literacy Assessment toolkit was developed over five vyears

of experimentations, evaluations, and refinements (Karnoe et al., 2018). The motivation
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was the lack of a multidimensional evaluation tool that can be used in populations with a
wide range of sociodemographic characteristics. Originally, they started with 10 tools
that were pilot tested among patients over the period 2011 to 2015. The definitive version
was validated among 475 outpatients and general community members. The final
validated version of the toolkit consists of 7 tools, each tool is made of a set of questions,
to evaluate competencies needed to navigate and operate e-Health services, such as
completing health surveys and forms using a digital interface. Each tool focuses on an
independent and specific competency: functional health literacy, health literacy self-
assessment, familiarity with health and healthcare, knowledge of health and disease,
technology familiarity, technology confidence, and incentives for engaging with
technology (Karnoe et al., 2018). Karnoe et al. (2018) recommend the e-Health Literacy
Assessment toolkit (e-HLA toolkit) in e-Health projects to gain a deeper insight into the
potential future users and to inform design decisions by PFS developers. To our
knowledge, the e-HLA toolkit is the only e-health literacy assessment tool that was
validated within healthcare context and the only tool that considers electronic and health

literacy of the intended end users (patients).

As previously discussed, the literature indicates that the notion that increasing
accessibility to computers and the internet will necessarily in itself increase the use of
online-based services is not correct (Van Deursen & Van Dijk, 2009). In addition, more
attention must be paid to the competencies and skills that are required to complete
online tasks (Karnoe et al., 2018). We believe that the interrelated set of competencies,
health and electronic, increase the complexities underlying PFS. This can be resolved by
improving the targeted end user competencies or/and designing systems that match the
end users expectations and skills (Karnoe et al., 2018). These results led to an examination
of current practices for designing PFS and how developers are accommodating the end

user competencies in the design process.
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1.4 Human Computer Interaction Research Methods

Human-Computer Interaction (HCI) “is a multidisciplinary field of study focusing on
the design of computer technology and, in particular, the interaction between humans
(the users) and computers” (What Is Human-Computer Interaction (HCI)?, n.d.). Our
research focuses on the influence of exposing end users to operational complexities on
their design decisions. It was important for us to explore the foundations of end user
involvement in the design process. This was achieved by reviewing PFS design processes

and design studies within the context of Human-Computer Interaction.

Exploring and understanding the interaction between end users and computer
systems enables developers to design systems that can be used effectively by a wide
range of end users (McCrickard, 2004). In addition, the consideration of functions and
features that align with users’ needs, increases adoption rates among users and providers
(Irizarry, 2015). The Participatory Design (PD) approach is well-accepted and highly
adopted by HCI researchers (Hartson & Pyla, 2019). This approach considers the
involvement of the end user who will be directly interacting with the information and
communication technologies (Robertson & Simonsen 2013). It has been demonstrated
that design is better developed in direct collaboration with the main users: this is to
ensure a design that fulfills the needs and values of the main users (Robertson &
Simonsen 2013, Leong & Robertson 2016). Involving users in the design process helps to
identify valuable functions and features for the users (Simonsen & Robertson 2012,

Christensen, 2014).

A main advantage of PD is that it strongly ties the design process with the end users
who will be directly impacted by the outcomes. PD ensures that participants who
represent the main stakeholders (users) will feel their direct contribution to the design
process (Robertson & Wagner, 2013). They will feel empowered once they realize that
their expertise, expectations, and needs have been utilized in the design process (Leong
& Robertson 2016, Robertson & Wagner, 2013). There are two different approaches of

PD, the Scandinavian and American approaches (Spinuzzi, 2005). Where the Scandinavian
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approach promotes the direct interaction between the researchers and participants, the
latter approach promotes remote observation by the researchers (Spinuzzi, 2005). PD
usually starts by initiating an exploration stage, where developers interact directly with
the participants to gain a deeper insight into how they perform in the usage environment
(Spinuzzi, 2005). The second stage involves discovering the overall goals and values of the
intended users. The third and final stage involves building design artifacts directly by
users, based on the previously identified goals and values (Spinuzzi, 2005). Just like any
methodology, PD has its limitations. It is argued that the PD approach heavily relies on
the features and functions that are identified in the produced artifacts. Focusing on the
final products in terms of features neglects the workflow of the system implementation
of the PD methodology, requires a high level of commitment by the researchers and
participants, which imposes a limitation due to the required resources in terms of time,
budget, and effort. PD studies tend to be implemented over multiple stages that take a
long time, which discourages some participants from fully committing to all study stages

(Bertelsen, 1996 & Spinuzzi, 2005).

We believe that PD is a useful HCI research method that enables the direct
participation of end users in the system development, but this direct participation by
specific participants in the development process is limited in that it may only
accommodate the needs and expectations of the participants that were involved in the
design process. Therefore, we explored the literature to identify an approach that
provides the ability to identify design features beyond the needs and expectations of the

participating end users.

User Centered-Design (UCD) is a design approach that accommodates the
stakeholders, with a focus on users, by considering their requirements and expectations
(Junior & Filgueiras, 2005). Early in the design process, user needs and behaviours are
often captured using one of the following user modeling techniques: user roles, user
profiles, user segments, marketing segments, personas, and non-user personas (Junior &

Filgueiras, 2005). In contrast to user modeling, the PD approach relies on directly involving
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the end user in the design process. Interestingly user modeling techniques offer more
flexibility in exploring users’ needs because they do not rely only on real end users in the
development process. For example, using extreme characters as a user modeling
technique enables developers to build systems by accommodating unique and unusual
end user needs (Junior & Filgueiras, 2005). User roles, user profiles, user segments, and
marketing segments can be considered as high-level user modeling techniques (Junior &
Filgueiras, 2005, Cooper et al., 2014, Brusilovsky, 1998, Constantine & Lockwood, 1999).
Such techniques may be not comprehensive enough to cover a wide variety of end users
with diverse needs and expectations (Junior & Filgueiras, 2005). On the other hand,
extreme characters and personas techniques do consider end users with specific and
unique needs. By focusing on accommodating distinct and extreme personas in the
design, needs shared broadly across the user population should also be accommodated.
According to Rich, users must be recognized as individuals while considering their
objectives behind using the intended system (Rich, 1979). Creating users' profiles with
extreme characters with unusual needs and expectations can be helpful in terms of
identifying usage scenarios that are hard to discover (Djajadiningrat et al., 2000). Unusual
and unique requirements and features can be identified through the Extreme Character
method (Junior & Filgueiras, 2005). A model for creating personas and scenarios by
Nielsen was adopted to inform the creation of the complex booking scenarios (Nielsen,
2003). According to this model, personas should be complex and reflect characters
interacting within settings that can be associated with reality (Nielsen, 2003, Nielsen,

2002).

Exploring and utilizing different personas to inform usage scenarios allow
developers to gain a deeper insight into a wide range of potential future users (Junior &
Filgueiras, 2005). This leads to the development of systems that accommodate broad
needs and expectations by end users. Incorporating extreme characters into the usage
scenarios may also lead to the development of more immune systems to unexpected

usage complexities (Junior & Filgueiras, 2005). However, we believe that limiting the
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design process to extreme characters may lead to systems designs that are overly
complicated and may be overwhelming for mainstream users. Utilizing personas and
extreme characters requires a medium for conduction and implementation. Therefore, it
was important to identify a method that can be used as a medium to explore system

designs.

1.4.1 Prototyping Methods to Explore Systems Design

Prototyping methods provide a rich medium to exchange ideas between end users
and developers (Rodriguez-Calero et al., 2020, Norman, 1993, Kirsh, 2010). The choice of
prototyping method is dependent on the objective of the prototyping activity. System
developers often limit the advantages and capabilities of prototyping by using it to
evaluate a system user interface that was already designed either at an early or late stage;
this is an appropriate approach, but if considered at the initial stages of designing, it will
increase the potential even further. Utilizing prototyping only at later stages may limit its
potential by using it to improve a specific prototype within the limits of an executed and

functioning design (Buxton, 2007).

System developers may work on projects to identify systems features and
requirements and/or to evaluate the usability of the systems. This is why we believe it is
important to clearly understand the difference between software requirements
engineering and usability engineering. Software requirement engineering consists of
three main elements: identification, analysis, and communication (Hooper and Hsia,
1982). Usability engineering consists of prototyping, empirical user testing, and iterative
design (Nielsen, 1992, Wogalter et al. 1999). The methodological framework for software
requirements engineering definition was developed and published by Hooper and Hsia in
1982 to guide requirements identification by end users (Hsia, 1982). Tohidi et al.
conducted a study to compare a single interface against three interfaces, all sharing the
same functionality (Tohidi et al., 2008). The only difference between the interfaces was

the style presented to the users. Their results suggest that users in the single design group
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rated the proposed single design significantly higher compared to the three designs
group. The single design also received less criticism. Tohidi et al. recommended not
limiting the participants to one option or functioning prototype.

This review focuses on work based on three criteria:

1. Projects with PFS research context, in which the proposed systems were intended to
be used by end users.

2. Projects that considered developing new systems (prototypes), and

3. Projects that considered stakeholders (service providers and end users) in the design

process.

The objective of this review was to describe how end users' (patients) involvement
is considered in the design process. These projects (see Table 1) are illustrative of the
literature, in which PFS projects start by developing prototypes among the system
designers and healthcare providers without involving the patients at the very initial
prototyping/designing stages. The healthcare providers are approached by the
developers to involve them in feature elicitations activities or to initiate ethnographic
evaluations that lead to functioning prototypes or mock-ups. At a later stage, patients are
approached to evaluate the prototypes and suggest improvements (Yang & Asan, 2016,
Piper & Hollan, 2013, Niet al., 2011, Nystorm et al., 2018, Honekamp & Ostermann, 2011,
Gonzales & Riek, 2012, Wilcox et al., 2010, Martinez al., 2018, Idowu et al., 2014). In these
projects, researchers started the design process by talking to the service provider to elicit
the systems’ features and main design elements. Although involving the end user is
recommended, we believe that limiting the initial discussions to healthcare providers may
be acceptable as a starting point for the project. However, it is important to involve end-
users to elicit features and general borderlines for the system before developing the first
prototype. Participants may agree on whatever is presented to them, which may limit
their ability and willingness to suggest additional features. We also noted that only one
project considered the competencies of their participants, although it is recommended to

always measure the competencies of participants in PFS projects. This is to ensure that
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the participants are a good representation of the targeted population and to ensure that

the proposed system will accommodate end users with different levels of competencies.
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Title

End users time of
Involvement

End users
stimulation/evoking

Task for Usability
Testing

Observations

Supporting medical
communication for
older patients with a
shared touch-screen
computer, 2013

Late involvement/post
prototype development

No stimulation/evoking
techniques were
implemented during end
users involvement

Completed 7 pre-defined
tasks for usability testing

No thorough documentation on how tasks were
defined.

Prototype was developed without end users
involvement.

No consideration of participants health literacy.
No consideration of operational complexities.

AnatOnMe:
Facilitating Doctor-
Patient
Communication
Using a Projection-
Based Handheld
Device, 2011

Late involvement/post
prototype development

No stimulation/evoking
techniques were
implemented during end
users involvement

Completed 6 pre-defined
tasks for usability testing

Thorough documentation on how tasks were
defined (based on discussions with healthcare
providers and thematic analysis).

Prototype was developed without end users
involvement.

Consideration of participants’ health literacy (3
levels of health literacy low, medium and high).
No consideration of operational complexities.

Dependable online
appointment
booking

System for NHIS
outpatient in
Nigerian

Teaching hospitals,
2014

Early involvement/prior
prototype development

No stimulation/evoking
techniques were
implemented during end
users involvement

NA

No documentation on what end users did during
the data collection phases.

No documentation on how features were
elicited.

Physician and patients were involved in the
early design phases.

Methods for
Patient-Centered
Interface Design of
Test Result Display
in Online Portals,
2018

Late involvement/post
prototype development

No stimulation/evoking
techniques were
implemented during end
users involvement

Completed 3 pre-defined
tasks for usability testing

No thorough documentation on how tasks were
defined.

Prototype was developed based on features
listed in literature.

No consideration of participants’ health literacy.
No consideration of operational complexities.

Table 1 PD studies in PFS (Observations Summary)
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Title

End users time of
Involvement

End users
stimulation/evoking

Task for Usability
Testing

Observations

Application of the FITT
framework to evaluate
a prototype health
information system

Late involvement/post
prototype
development

No
stimulation/evoking
techniques were
implemented during
end users
involvement

Completed one task
that was defined be
experts and based on
literature

No consideration of participants’ health or
electronic literacy.

Evaluated a prototype using a framework that
considered 3 factors: technology, user and task. All
participates were well-informed university students
and employees.

No consideration of operational complexities.

No thorough documentation on how tasks were
defined.

A Shared Interface to
Improve Oncologist-
Patient

No involvement

NA

NA

No prototype was developed, conceptual design
was proposed based on literature and contextual
inquiry discussions with the physicians.

No patient involvement, although the proposed
system was intended for use by patients and
physicians.

Designing Patient-
Centric Information
Displays for Hospitals

Late involvement/post
prototype
development

No
stimulation/provoking
techniques were
implemented during

Semi-structured
interviews with end-
users for high level
feedback and features

No consideration of participants’ health or
electronic literacy.

No consideration of operational complexities.
Prototype was developed without end user
involvement.

end users s . . S .
. elicitation Iterative design and features elicitations with
involvement O
physicians.
A Patient-Facing One end user was No Thorough documentation of methods.
Diabetes Dashboard involved during early stimulation/provokin Only one patient was involved in the design sprint.
Embedded in a Patient design and the rest of g techniques were NA Usability testing tasks were built based on “typical

Web Portal: Design
Sprint and Usability
Testing

end users were
involved later for
usability testing

implemented during
end users
involvement

user” needs.
Numerical and health literacy measurements tools
were considered for recruitment.

Table 1 PD studies in PFS (Observations Summary) (continued)
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From this list of eight projects, we will now highlight the study that provided the
most detailed review of end user engagement in the design process. The study was
conducted to design and develop an online-based PFS within the context of diabetes
(Martinez et al., 2018). The core feature of this PFS was to involve patients in managing
their medical conditions through a plug-in dashboard that can be used with an established
patient portal. The researchers applied the “design sprint” methodology (Banfield et al.,
2015, Knapp, 2016) followed by usability testing activities to design and evaluate the
proposed PFS (Martinez et al., 2018). The design sprint was conducted over two phases,
4 days for design (phase one) and a dedicated day for usability testing (phase two). In
phase one they identified a set of literature-based challenges within the context of
diabetes self-management and reviewed existing design solutions across different
domains, including banking and education. Based on the existing design solutions, they
developed a mock-up prototype for the proposed system. In phase two, 14 participants
(diabetes patients) were invited to the usability testing activity. Upon arrival, participants
were asked to complete a short questionnaire consisting of basic demographic questions,
a health literacy measurement tool (Sarkar et al.,, 2011), and a numeracy literacy
measurement tool (Fagerlin et al.,, 2007). Personal medical information for each
participant was extracted from their main medical chart. The participants were verbally
introduced to the prototype by a researcher and were instructed to “think-aloud” during
the session. After completing the introductory session, participants were asked to
complete five tasks using the prototype. The tasks were created by the researchers based
on what they believed was a representation of tasks that may be performed by any

“typical user” while using the application.

Since researchers involved only one patient during the design sprint, the design
population sample did not represent a wide range of patients who could use the PFS in
future. Another issue noted is the selection of tasks that were used to test the PFS. The
tasks were built based on “typical user” needs. This approach may lead to false

expectations about the users’ ability to use the PFS in the future because not all end users
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are “typical” users. Testing and designing phases must accommodate a wide range of
users, to ensure a system that can be used in extreme situations (Junior & Filgueiras,
2005). The researchers relied on a health literacy measurement tool, that consisted of
guestions related to literacy and the ability understand medical forms, as well as a
numeracy literacy measurement tool. We believe that both tools may be suitable
measurement tools for different research contexts but not for their proposed PFS,

because end-users are expected to interact with health-related data (health literacy)

presented in the context of computer system (e-literacy).

The eight studies varied in how the system developers utilized prototyping
methods and techniques to explore design features that may be proposed in the final
systems designs. Prototyping was used for features elicitation and systems usability
testing, but the justification for the choice of prototyping methods was not clear.
Therefore, it was important to explore the factors that may be used to identify the proper

prototyping method based on the research context.

1.4.2 Prototyping Methods and Dimensions

This section explores and reviews commonly used prototyping methods. The
design space is considered as a canvas that can be used to explore different viable
solutions for a specific issue, this exploration can be done through prototyping
(O'Raghallaigh & Adam, 2017). Prototyping is considered as a design tool that can be used
to understand and elicit future system requirements, and to result in a domain-specific
design or domain-general design (Rodriguez-Calero et al., 2020). Domain-general design
is the design that can serve multiple purposes across a wide range of fields and research
contexts (Rodriguez-Calero et al., 2020, Daly, Adams, & Bodner, 2012; Goel & Pirolli, 1992;
Visser, 2009; Zimring & Craig, 2001). On the other hand, domain-specific design is the
design that serves a specific purpose within a specific discipline (Rodriguez-Calero et al.,
2020, Visser, 2009). It is important to know what problem is being solved by applying

prototyping methods during system development (Litcher, 1994). Prototyping
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approaches can be categorized, based on the goals and problems being solved, as:
exploratory, experimental, and revolutionary prototyping (Litcher, 1994, Floyd, 1984).
The exploratory approach which is the focus of this study, is usually adopted by
developers when the problem and its boundaries are not clearly defined (Litcher, 1994,
Floyd, 1984). It can be utilized at the initial stages of system development to foresee the
potential challenges to be considered in more mature prototypes at later stages of
development. Some prototyping methods are cost- and time-consuming but support the
successful interaction of end users with the system and increase their sense of ownership
of the final product. Rapid Prototyping (RP), which is a less time-consuming approach,
consists of four dimensions: form, fidelity, scope, and interactivity. Understanding each
dimension will help in the identification of suitable prototyping methods for different
information system projects, see Table 2 (O'Raghallaigh & Adam, 2017, Floyd et al., 2007,
Jones et al., 2007, Beaudouin & Mackay, 2003).

Dimension Level

e Less evolved: Quick, inexpensive and does not support real-time interactions,
such as paper sketches
More evolved: Slow, expensive, and supports real-time interactions, such as
software codes

Form
(representation)

e  Horizontal: shallow only shows chosen functions at the interface level

Vertical: deeply explores functions starting at the interface level to the system

Scope (extent) level

e Low fidelity: Quick, inexpensive and does not show how the final product works

Fidelity (accuracy High-fidelity: Slow, expensive, and the final product can be predicted

and level of details)

Static: observational, quick, inexpensive and no deep insight can be gathered
from the prototype

Dynamic: interactional, slow, expensive, and deep insights can be gathered
from the prototype

Interactivity (the *
extent to which
prototype can be
functional)

Table 2 Prototyping Dimensions
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Prototyping dimensions are used by developers to guide the process of selecting
the proper prototyping method based on resources, objectives, and available time.
Therefore, developers can identify the suitable prototyping method that enables them to
reach their design goals. It is important to note that there is no perfect prototyping
method and that trade-offs must be made to fulfill the final goal (O'Raghallaigh & Adam,
2017, Floyd et al., 2007). Developers can balance between the dimensions based on their

needs.

The Plastic Interface for Collaborative Technology Initiatives (PICTIVE) is a mock-
up participatory design prototyping technique that employs low-technology methods and
video recording to support/record prototyping tasks (Muller, 1991). PICTIVE enables
potential end users to experiment with the design space in the initial stages of system
development through static, low-fidelity, course-grained, and less-evolved system mock-
ups (Muller, 1991, Bodker et al., 1987, Bodker et al., 1988). PICTIVE is a simple, yet
powerful, method that provides equal design opportunities to end users by utilizing
simple office materials that can be used and manipulated by non-experts to build mock-
ups (Muller et al., 1993). The concept of equality is obvious when participants apply their
ideas without relying on a design team or other powerful stakeholders (Muller, 1991,
Thoresen, 1990). Muller (1991) defined two design objects that can be used for
prototyping: simple office tools like, “highlighters, papers, Post-1t™ notes of many sizes,
stickers and labels, and paper clips — all in a range of bright colors”, and paper-based
icons that represent interface commands like drop-down menus, command bars, menu
bars, text boxes, etc., which are prepared by researchers or designers based on the nature
of the project (Muller, 1991). Utilizing the dimensions and fidelity of prototyping enables
systems developers to identify the right prototyping methods based on their needs and
resources (O'Raghallaigh & Adam, 2017, Floyd et al., 2007, Jones et al., 2007, Beaudouin
& Mackay, 2003). Dimensions may also enable developers to identify the prototyping
method that allows proper end user engagement in the design process by choosing the

method that matches end user skills.
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1.4.3 End User Involvement in Prototyping

Prototyping can be utilized to aid in developing the front-end and back-end design
of systems (Rodriguez-Calero et al., 2020). The back-end represents the backbone of the
system and usually, it is limited to systems developers, while the front-end, referred to as
the client-end design, includes all interface elements that are used directly by the clients,
(Rodriguez-Calero et al., 2020, Dorst & Cross, 2001). The challenge is to anticipate the
problem faced by end users and provide the solution to them while ensuring this solution
meets the expectations of the client (Rodriguez-Calero et al., 2020, Dorst & Cross, 2001).
Therefore, front-end prototyping and main user engagement may be the solution to
overcoming this challenge (Rodriguez-Calero et al., 2020). Prototyping can be initiated by
developers at any stage during system development (Lauff et al., 2018, Rodriguez-Calero
et al., 2020, Coughlan, Suri, & Canales, 2007). It can be applied during the initial stages
without the wait for the system to mature for testing (Coughlan, Suri, & Canales, 2007,
Rodriguez-Calero et al., 2020). Utilizing prototyping methods at the initial stages of
system design may yield system requirements and specifications that meet end user

expectations (Jensen et al., 2017, Rodriguez-Calero et al., 2020, Cooper, 2018).

The level and timing of end user involvement in the prototyping differ between
the American and the European prototyping schools. The Americans prefer a rapid style
of prototyping that gets the prototype to the functional stage as soon as possible for
testing by the end users, while the Europeans tend to be more user-focused (Litcher,
1994). In other words, the American style of prototyping is more end user-independent
compared to the European which is more end user dependent (Litcher 1994). However,
as Privitera et al. argue, challenges are expected when engaging end-users in system
development (Privitera et al., 2017). In their study, they evaluated the encounters
between 18 medical device firms in the U.S and end users at the hospitals where they
identified 11 challenges associated with end user involvement (Privitera et al., 2017). The
identified challenges were: user familiarity with system development, Research Ethics

Board approvals to exchange information with users, ability to express needs by users,
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time coordination to meet with users in groups, users' personas, users clash during groups
activities, cost, legal obligations, initiating the first contact with the user, motivating users
to optimum innovation and artifacts analysis (Privitera et al., 2017). Privitera et al. believe
that utilizing end user thoughts and expertise in the system development process,
outweighed the challenges imposed by their participation (Privitera et al., 2017).
Therefore, system developers should involve end users in the development cycle
(Privitera et al., 2017). They also suggest developing guidelines for end user engagement

to address challenges and ensure a high level of end user engagement.

End users’ early involvement in prototyping activity is described in the HCl and PD
literature (Sanders & Stappers, 2014, Rodriguez-Calero et al., 2020, Houde & Hill, 1997).
It is also described in the literature within the context of design engineering (Rodriguez-
Calero et al., 2020). However, these descriptions are either high-level accounts or focus
on usability testing at later stages (Viswanathan & Linsey, 2009, Yang & Epstein, 2005,
Rodriguez-Calero et al., 2020, Dieter & Schmidt, 2013, Pietzsch et al., 2009, Zenios et al.,
2010). This lack of available descriptions of engagement strategies at the initial stages of
prototyping motivated Rodriguez-Calero et al. to explore methods of engagement used
by healthcare device designers (Rodriguez-Calero et al., 2020). They conducted semi-
structured interviews with 22 designers from 16 medical device companies in the United
States. The 16 companies varied from major firms with 10,000+ employees to small firms
with less than 50 employees. The companies' services cover the entire globe (Rodriguez-

Calero et al., 2020).

The interviews with the designers revealed a total of 17 strategies that were used
by the designers to engage their stakeholders. The interviews also revealed that the
engagement strategies were not consistent among the designers, with less than 50% of
the designers indicating that they used the same strategies. The core principles for the
strategies to engage the participants varied across the designers. For example, some of

the designers relied on varying the number of prototypes presented to participants, while
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others relied on modifying the prototypes during the session across the participant
groups. Some designers (7 out of 22) stated that they evoke participant insight and
feedback by simulating a use case scenario and asking the participants to interact with
the prototype. Rodriguez-Calero et al. indicate that the identified strategies may be used
by system designers to improve communication with the stakeholders and reach designs
that meet their needs and expectations as well (Rodriguez-Calero et al., 2020). They also
concluded that further research is needed within the context of end user engagement to
develop guidelines and documented them in the literature used by the designer's

community (Rodriguez-Calero et al., 2020).

End user involvement strategies are not clearly described and their influence on
system designs is not verified through research in the literature. There are different
involvement strategies that are listed briefly that were identified through discussions with
system developers. We believe that involvement strategies require rigorous testing and
validation to identify their influence on the final systems designs. The previously explored
literature has led us to identify a research gap that formed the scope of our study. The

research gap and research question are discussed in the following chapter.
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Chapter Three: Research Gap And Question

2.1 Research Gap

Computer systems design and development literature recognizes the importance of
using prototyping as a method to involve end users in the design process. Recognized end
user involvement strategies include early involvement in the design process, intentional
stimulation, and the consideration of the operational competencies. However, the
literature lacks a clear and detailed description of how to evoke/stimulate end users
during early design stages and the impact of this stimulation on design outcomes within
the context of PFS. The published descriptions are mainly focused on usability testing at
a later stage of prototyping, and within domains that do not necessarily generalize to PFS.
In my work, therefore, | analyze the influence on design decisions of intentionally
evoking/exposing patients to operational complexities of online PFS booking using

extreme characters and scenario methodologies during a participatory design activity.

2.2 Context

All Canadian provinces support organized breast screening programs that provide
screening services to women of appropriate age and risk. The Nova Scotia Breast
Screening Program (NSBSP) was established in 1991, and since that time, the program has
relied on a central booking office that books all screening appointments. Screening
patients are self-referred and must contact the program during regular business hours to
book an appointment. We partnered with the NSBSP to explore and gain deeper insight
into the interaction between patients and the booking system to investigate the
considerations of moving to a patient-facing booking system. In the interest of simplicity,
this research focused on booking previously screened patients (i.e., re-screening patients)

who already have demographic and history/eligibility information on file with the NSBSP.
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2.3 Research Question

The study started with the preliminary research objectives of understanding how
re-screening appointments were handled by booking clerks, exploring the current re-
screening booking process to inform an alternative e-booking method, and identifying
complexities associated with online booking systems with the goal of defining extreme
personas and related scenarios. This primary objective led to a research question that
formed the basis for the second phase of the study. The second phase aimed to explore
the interaction between e-Health Literacy and patients’ exposure to booking complexities
and how this interaction may influence the way Patient-Facing Systems (PFS) are designed
by patients. The question that guided the research is:

How do e-Health Literacy and exposure to operational complexities influence
comprehension of complexities underlying Patient-Facing Systems design, as measured
by requirements fulfillment, scenario-based walkthrough, and thematic analysis of design

decisions?
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Chapter Four: Methods

3.1 Overview

This study utilized a mixed-methods approach to investigate the influence of
exposing end users to operational complexities on their design decisions during the
prototyping stage of systems within the context of healthcare online booking systems.
We used a mixture of quantitative and qualitative research methods (Schoonenboom &
Johnson 2017) based on relevant literature (Martinezet al., 2018, Rodriguez-Calero et al.,

2020, Privitera et al., 2017, Muller, 1991, Karnoe at al., 2018).

User Centered Design (UCD) and Participatory Design (PD) principles were
considered while creating the data collection methods. Following requirements elicitation
techniques from UCD, we identified PFS challenges from the literature and used
discussions with the booking clerks to inform scenarios and extreme characters (Karnoe
et al., 2018). Then we utilized challenges, scenarios and extreme characters to inform the
PD activity with the end users. The main principle considered is the involvement of the
main stakeholders (patients, booking clerks, and management staff) that have a direct
relationship with the online booking system at all phases. We involved the service
providers (booking clerks and management) and end users (re-screening patients). The
prototyping approach adopted is the Scandinavian approach, where we directly
interacted and evoked the stakeholders during the data collection phase (Spinuzzi, 2005).
This contrasts with the North American approach that relies more on observing the
stakeholders with limited direct interaction (Spinuzzi, 2005). We chose the Scandinavian
approach because it aligns with our research question that focused on the “intentional”
exposure and stimulation of our participants, which allowed us to interact directly with
the end users instead of observing them remotely. This experimental approach was

followed through prototyping to establish clear communication with all stakeholders and

to identify the system’s requirements, features, and boundaries (Floyd, 1984).
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3.2 Study Phases

The study was conducted in two phases: phase one involved exploring booking
complexities and phase two involved exploring the impact of complexities on design

decisions.

3.2.1 Phase One

We initiated our exploration by communicating directly with the senior booking

clerks and management team at the NSBSP.

The goals of this phase were to understand how re-screening appointments were
handled by the booking clerks, explore the current re-screens booking process to inform
an alternative e-booking method, and explore complexities associated with online
booking systems. Individual and group semi-structured interviews were conducted with
the booking clerks of the NSBSP. Data from the interviews were analyzed using inductive
coding (Miles et al., 2014) which was guided by the inductive thematic analysis adopted
from HCI literature (Jacobs et al., 2015, Andersen et al., 2017, Pfeifer et al., 2012, Mishra

et al., 2018). For detailed data collection and analysis methods see chapter 5.

3.2.2 Phase Two

Data from both the phase one interviews and the focus group activity with the senior
clerks provided us with insight into the clerks’ perspective about online booking, which
informed the creation of online booking scenarios that represent users with unique needs
while booking screening appointments and encountering operational complexities at the
same time. The complexities within the context of online booking systems refer to the
obstacles that the end user might face while booking an appointment. Such obstacles may
affect the entire booking experience and may lead to seek alternative booking such as
phone-based booking systems. The goal for phase two was to explore how exposure to

operational complexities may influence design decisions by end users. Therefore, we used
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the scenarios from phase one as the core of the exposure activity. Phase two consisted of
two stages:

e Stage One—Survey: involved distributing the e-Health Literacy Assessment toolkit
(e-HLA) and supplementary assessment questions survey at two NSBSP screening
sites. This tool measures the e-Health Literacy for re-screening patients. To our
knowledge, the e-HLA is the only validated and published literacy measurement
tool that considers both technology/operational and health literacy skills (Karnoe
et al., 2018).

Collected surveys were used to calculate the total e-HLA score for each participant for
sample formation for the next stage of the study. The responses to the supplementary
guestions were used to generate descriptive statistics. A Spearman correlation coefficient
test was performed to measure the strength of relationships among the supplementary
guestions and e-HLA scores.

e Stage Two — Prototyping: this involved a set of activities with a subgroup of survey

respondents who completed the survey as well as booking clerks at the NSBSP.
We applied a modified PICTIVE technique during the prototyping sessions (see
Chapter Six).

Each artifact from the prototyping session was analyzed using requirement
fulfillment, scenario-based walkthrough, and thematic analysis of design decisions. As
with phase one, we employed an inductive coding process to analyze this data. For

detailed data collection and analysis methods see Chapter Six.
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Chapter Five: Phase One — Exploration Of Complexities — Methods
And Results

This chapter describes the research methods used for phase one and presents the
results that were used to develop scenarios of usage complexities. Each scenario
represents an extreme fictional character (patient) who is trying to book an appointment
using an online booking system. Scenarios and extreme characters were utilized to inform

the design of phase two of the study.

4.1 Population

The targeted population was senior booking clerks at the Nova Scotia Breast
Screening Program (NSBSP). The reason for targeting senior clerks is their extensive

experience in dealing with patients on a daily basis.

4.2 Recruitment

In collaboration with the NSBSP, the program management team identified 3 senior
booking clerks for recruitment (based on knowledge and experience) to provide

information about the booking process.

4.3 Ethical Considerations

No specific quotes and comments were attributed to individual booking clerks nor
were communicated to the manager. Results were anonymized, referring to the ID

number only.

4.4 Procedure (Interviews & Focus Group)

This phase involved working directly with the booking clerks at the NSBSP. The
researcher interviewed the three senior clerks at the NSBSP during regular business

hours.

33



The clerks were interviewed individually, for the following reasons:

e Avoid bias: in group interviews, it is common to have individuals who can
monopolize responses and influence responses of others.

e Insight into Individual experience: individual interviews provide the opportunity
to focus on individual experiences and discuss them in more detail.

e Explore disconcerting encounters: talking to patients on a daily basis might lead
to disconcerting situations. Individual interviews may make the clerk more

comfortable to share such encounters.

The individual semi-structured interviews lasted for approximately 45 minutes. A set
of questions was used to guide the discussion (see Appendix A). After analysing the
individual interviews, a group interview was conducted lasting 90 minutes. We used the
same set of questions used during the individual interviews to guide the discussion. The
goal of the group interview was to cover any missed points and to further investigate
points of consensus and divergence. We used a set of questions to maintain the flow of
discussion that started with patients’ needs and the factors to be considered while
designing an online booking system. The final discussion focused on the clerks’
expectations from the future online booking system. A set of guiding questions was

utilized to prompt the interview (see Appendix A).

4.5 Analysis

Interviews were transcribed and a qualitative-inductive analysis approach was used
to synthesize the learnings from the senior clerks to identify potential online booking
complexities that might be encountered by patients when using online portals. Our
approach was inductive, and all codes/categories were derived from the data itself. This
iterative process was intentional to avoid any bias that might be generated due to the
direct interaction between the researcher/data analyst and the participants. This
approach was adapted from Miles et al. (Miles et al., 2014). To guide our analysis, we

applied the steps of “Inductive Thematic Analysis”, a techniqgue commonly used in HCI
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research studies (see for example Jacobs et al., 2015, Andersen et al., 2017, Pfeifer et al.,

2012, Mishra et al., 2018). This was performed as follows (Miles et. al, 2014).

1. Transcribe all data.

2. Read the data multiple times to get familiar with the raw text.

3. The long text will be summarized and condensed into short sentences (while
keeping interesting quotes).

4. Create labels (codes).

5. lteratively identify broad categories/themes that group similar codes.

6. Review the identified categories/themes from steps 4 and 5 (this is to ensure the
connection with the data).

7. Create a definition for each category/theme.

8. Create a title/category for each theme.

9. Write a comprehensive text including quotes that represent participants’ opinions

to support the discussion.

The resulting themes were discussed in relation to online booking complexities.

Themes were supported by direct quotes by the clerks.

4.6 Results

We had a total of 3 participants, all senior booking clerks, for our interviews and

focus group sessions. Data was analyzed by applying the thematic analysis protocol.

We identified five themes in total, where four themes involved the interaction
between potential future users and an online booking portal. The fifth theme represented
the impact of an online booking portal on the clerical workflow. Note that all themes were

derived from the perspective of the booking clerks who participated in the study.
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In the following we present each theme and associated codes from the interviews

(for examples of supporting quotes for each theme please see Appendix B):

4.6.1 Theme One: User/Patient Empowerment

Definition

This theme refers to the ability of patients to gain better control over access to
the online booking service at their convenience. Patients feel that they control and book
their appointments with the flexibility and ease of online booking system. The clerks
reflected on the difficulties faced by patients when making phone calls, such as wait
times, matching their availability with the available appointments and calling during
working hours. Such difficulties if addressed by the online booking system, would result

in patients feeling empowered.
Associated Codes

e Convenience
e Take responsibility

e Empowerment

4.6.2 Theme Two: Online Portal Usability

Definition

This theme refers to the extent to which online booking portals can be used by
patients, without external guidance, to book screening appointments with satisfaction
and error-free. The usability of online booking systems for healthcare purposes was not
limited to the ease of use or the ability to book an appointment without guidance. The
clerks were concerned about the correctness of the appointment in terms of matching
the patients' special needs, such as time slots required to complete the screening and

overcoming complexities related to medical terms. In general, the clerks assumed that
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the online booking system should behave as if it a real booking clerk is interacting and

responding to the patients’ needs over the phone.
Associated Codes

e Medical terms ambiguity

e Online booking complexity
e Booking requirement

e Booking correctness

e Time slots

e Users with special needs

4.6.3 Theme Three: Generation Gap

Definition

This theme refers to how different generations embrace online booking, where
older users are less comfortable using online portals, compared to younger users. Clerks
were concerned about the online tool being too advanced for most of their patients. The
women who visit the clinic are between 41 and 75 years old, with a wide diversity of
knowledge, education, health literacy, and computer skills. A portion of the clients could
use the online system with no issues and may prefer it over the phone-based booking
system, but the concern is about the other portion of the patients. The clerks expect the

online system to accommodate a wide range of preferences and abilities.
Associated Codes

e Older users' preferences
e Younger users' preferences
e Familiarity with technology

e Methods of interaction
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4.6.4 Theme Four: Eligibility

Definition

This theme refers to the users’ eligibility for a screening appointment. Not all
women are eligible to book an appointment for screening, for example, women
experiencing symptoms, require physician referral for diagnostic evaluation and are
considered ineligible for screening. Therefore, the clerks were concerned about the
eligibility of women using the online booking system. They were concerned about how
the system will determine patients’ eligibility and, if they are not eligible, how it will direct
the patient. The proposed system is expected to determine the eligibility and direct the
patient to the right route if she is not eligible. This requires the system to be connected

to the main health information system at the province for eligibility confirmation.
Associated Codes

e No symptoms
e Eligibility check-up
e Screening Due date

e Intervention

4.6.5 Theme Five: Administrative And Clerical Duties

Definition

As discussed above, this was the only theme that highlighted the impact of an
online booking portal on the clerical workflow — it arose out of the interviews and focus
group discussion with the clerks. This theme refers to the clerks’ daily workflow with
regard to screening booking. Whenever there is a new technology that automates a
function or service, there is a human concern about being replaced by this technology.
Clerks expressed concern about being replaced by online booking systems. However, the

advantages of such technology have mitigated their concern and their attention was
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directed to how online booking system might improve their workflow, for example, using
the online booking system to deal with mainstream cases that do not require special

attention and leaving more complicated cases for the clerks to manage.

Associated Codes

e Job security
e Better workflow

e Focus on other tasks

The interviews and the focus group activity with the senior clerks provided us with
insight into the clerks’ perspective about online booking. The categories and the
associated codes indicated a concern by the clerks about online booking systems. Our
discussion identified the complexities associated with the booking process. During
interviews, it was clear that the clerks were concerned about the future of booking if the
online portals become active and are operated by the patients without guidance. This was
the basis for considering how extreme scenarios of patients could be managed by the
system. Extreme scenarios of usage require non-typical users to complete the
picture. From this we created online booking scenarios that represent users with unique
needs while booking screening appointments and encountering booking complexities.
The scenarios and associated personas were developed based on Nielsen’s model of

Personas and Scenarios (Nielsen, 2003).

After defining the personas, Nielsen (2003) recommends placing each persona in a
relevant scenario that includes a set of actions. This will transform the persona from being
a static character into an interactive character with motivations to perform a set of
actions. Every scenario should reflect a persona with goals within a situation to perform
an action to achieve the goal. The situation should reflect obstacles that must be

addressed by the character to reach a solution (Neilsen, 2003).
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Incorporating extreme characters into the usage scenarios may lead to the
development of systems that are able to accommodate and mitigate usage complexities.
However, we were concerned that limiting the design process only to extreme characters
without the consideration of mainstream and basic usage scenarios, may lead to systems
designs that would be overly complicated and overwhelming for mainstream users. In our
approach, we helped mitigate this limitation by creating a set of extreme characters that
were validated by the senior booking clerks at the NSBSP.

After generating and defining themes from interviews with the clerks, these themes were
used to generate several personas based on the model by Nielsen (2003). Each persona
had to accommodate the following elements (Neilsen, 2003):

1. Aclear figure that reflects gender, age, and style.

2. A specific set of motivations behind the intended actions.

3. A context that defines family, education, geographical location, culture, and

job.

4. Goals and needs define the emotional state.

5. Contradictory characteristics that reflect the reality in the persona, which

helps in contrasting the flat and rounded character. This character shows serotype

traits yet has features of a round character with all its details and emotions that

enable it to deal with a complex situation.

We applied the steps 1 to 5 to define each persona. Each booking scenario and

associated persona was assessed for realism with the senior booking clerks at NSBSP.

4.7 Online Booking Complexities: Extreme Characters

In the following, we have created five booking scenarios and associated elements
using the themes informed by the interviews and focus group discussion with the booking
clerks. Each scenario represents an imaginary booking process completed by an extreme
character. The main issues that are presented in the scenarios are as follows:

1. Scenario 1: Medical terms presented on the user interface.

2. Scenario 2: Updating family history and demographics if needed.
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3. Scenario 3: Updating the medical chart if needed.
4. Scenario 4: Users with special needs (accessibility).

5. Scenario 5: Eligibility and navigation without external guidance.

Scenario ONE

Kristy is a 60-year-old female. She is a resident of Halifax Regional Municipality,
Nova Scotia, Canada. She works as a social worker between 7:30 am and 5 pm. Recently,
she is having busy days at work, where she always forgets to call the NSBSP during
working hours to book an appointment. This evening she decided to book the
appointment through the new online booking website, but she feels hesitant about it due
to her limited computer skills and bad past experiences using such websites. For example,
Kristy always calls to book flights because she doesn’t feel confident dealing with online
flight booking. This is due to a mistake she made 3 years ago when she booked an
international flight, where she forgot to change her title from Mr to Mrs (which indicated
gender for the airline). This mistake caused a delay and cost her $200 to change the
booking information. When opening the NSBSP booking website her apprehension
worsened when she read confusing medical terms on the booking portal (for example,

she was unaware that breast biopsy is considered a surgery).

This scenario represents two themes, the generation gap, and online usability. The
associated codes are familiarity with technology, medical terminologies, and booking
complexities. This can be seen in the scenario, where Kristy is not confident using the
portal due to the medical terms that she might encounter during the booking process.
This confidence issue is worsened by her previous negative experience with online

services.
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Scenario TWO

Sarah is a 52-year-old-old female. Sarah is a resident of Dartmouth, Nova Scotia,
Canada. Recently she visited her family physician for a medical follow-up, where her
physician informed her that he was moving to BC and would transfer her file to different
family practice. A couple of days later she got a phone call from her sister informing her
that she was diagnosed with breast cancer. That evening she remembered that she
needed to book an appointment at the NSBSP and decided to use the new online booking
website. While using the website and filling in the appointment information, she realized

that she still needed to update her family physician contact information.

This scenario represents the online portal usability theme. The associated codes
are, booking correctness and booking requirements. This is reflected in Sarah’s
experience with her family physician who is moving to a different province. This incident
requires Sarah to update her chart. The complexity also has increased when she received
the unfortunate news about her sister's medical condition that also requires her to

update her chart.

Scenario THREE

Ashanti is a 42-year-old female. Ashanti is a resident of Bedford, Nova Scotia,
Canada. Nine months ago, she had breast augmentation surgery. Recently her mother
was diagnosed with breast cancer. Now she wants to book her next screening using the
new web portal. Note: It is mandatory to book the appointment through her family

physician due to her change in her medical history related to breast augmentation.

This scenario represents the eligibility theme and the associated codes are due
date re-screen, symptoms, and eligibility check-up. The other theme that is also
represented in the scenarios is online portal usability and the associated codes are

booking correctness and booking requirements. Ashanti is expected to encounter
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different complexities in the form of updating her chart to report her new surgery and

her family history update.

Scenario FOUR

Deborah is 57 years old with vision difficulties. Looking at the computer screen is
not a comfortable option for her. Therefore, she asked her niece, Samantha, to book her
an appointment with NSBSP through the new website. She left her medical ID card at

home for her niece to book the appointment.

This scenario represents online portal usability, and the associated code is users
with special needs. The other theme is the generation gap and the associated code is
methods of interaction. Deborah has vision issues that prevent her from using the
computer, which forced her to ask someone else to book the appointment for her. This
situation might impose a confidentiality issue due to the sensitive personal data on the

medical chart.

Scenario FIVE

Jennifer works with the NSBSP team and she was appointed to work on the online
booking system design. She worked closely with some of the NSBSP clients to get their
feedback on the design. Her clients are worried about the patients using the system
without external guidance. Now she is worried about the future of the new online portal.
In particular, she is concerned about patients being rejected by the system because they

are not eligible. This rejection might stop patients from using the system.

This scenario represents the theme eligibility and the associated code eligibility
check-up. Another represented theme is user empowerment, and the associated code is
taking responsibility. Here it is clear that the clerk is concerned about the patients taking
responsibility and operating the system without external guidance which imposes

booking correctness and eligibility issues.
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Chapter Six: Phase Two — Impact of Complexities on Design
Decisions — Methods and Results

Phase two of the study was informed by phase one which involved direct discussions
with the senior booking clerks at the NSBSP. Phase two involved direct discussions and
prototyping activities with the patients and senior booking clerks at the NSBSP. This phase
was conducted in two stages: survey (for recruitment and e-HLA measurement) and
prototyping activity (to evaluate the influence of exposure on the design decisions made

by the clerks and patients).

5.1 Stage One

5.1.1 Population

The targeted population for this phase was female patients who visited NSBSP for

screening (ages 40 and over).

5.1.2 Recruitment

After the completion of their screening visit at one of two sites (Halifax Shopping
Centre and Cobequid Health Centre) patients were approached by the registration clerk
and asked if they were willing to complete the survey (see Appendix C). Survey
respondents also had the option of providing contact information to enable recruitment

for stage two.

5.1.3 Procedure

A total of 200 surveys were distributed at the screening sites (Halifax Shopping
Mall site and Cobequid Health Centre). The survey consisted of the e-HLA toolkit (Karnoe
et al.,, 2018), which consists of two parts (health literacy measurement tools and
computer skills measurement tools). In addition to the e-HLA tool kit, a supplementary
set of questions was used as a part of the survey. The supplementary questions and what

they are intended to explore are as follows:
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1. How often do you use the internet for booking (hotels, flights, government
services...etc.)?
This question was added to explore the familiarity with online booking in general.
2. How often do you use the internet (including mobile applications) for health
services (pharmacy, family clinic...etc.)?
This question was added to explore the familiarity with online-based health services.
3. lam interested in booking my re-screening appointment at the NSBSP using
the online booking website
This question was added to explore the interest in future online booking services at the
NSBSP among their clients.
4. To my knowledge, the term “Biopsy” means:
This question was added to explore the familiarity with the most confusing medical term
for the patients, according to the senior booking clerks at the NSBSP.
To maintain the integrity of the e-HLA tool kit, the supplementary questions were

separated.

5.1.4 Analysis

The e-HLA score was calculated for each participant. Descriptive analysis
(frequency, proportions) was carried out for the supplementary questions. A Spearman
correlation coefficient test was performed to measure the strength of relationships

between the supplementary question responses and the e-HLA score.

5.1.5 Results

A total of 185 surveys were completed by the patients yielding a response rate of
92.5%. A total of 18 participants did not complete the entire survey resulting in a final
study sample of 167 for analysis do not include their survey responses in this analysis. A
subset of 45 (24%) respondents agreed to be contacted regarding the next phase of our

research.
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5.1.5.1 Survey Section-One (Supplementary Questions)

Table 3 provides the summary of the responses to the first e-HLA Supplementary
guestion “How often do you use the internet for booking (hotels, flights, government
services...etc.)?” Approximately half (51.5%) of respondents indicated that they always

use the internet for booking.

Q1 How often do you use the internet for booking (hotels, flights, government

services...etc.)?

Answer Freq (%)
Always 86 (51.5)
Sometimes 65 (38.9)
Never 16 ( 9.6)

Table 3 Question 1: Interest and Knowledge (e-HLA Supplementary Questions)

Table 4 provides the summary of the responses to the second e-HLA
Supplementary question, “How often do you use the internet (including mobile
applications) for health services (pharmacy, family clinic...etc.)?” The most common

response (43.7%) indicated that respondents never use internet health services.

Q2 How often do you use the internet (including mobile applications) for health
services (pharmacy, family clinic...etc.)?

Answer Freq (%)

Always 25 (15.0)

Sometimes 69 (41.3)

Never 73 (43.7)

Table 4 Question 2: Interest and Knowledge (e-HLA Supplementary Questions)
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Table 5 provides the summary of the responses to the third e-HLA Supplementary
question, “l am interested in booking my re-screening appointment at the NSBSP using
the online booking website”. The majority (70%) either agree or strongly agree with the

provided statement about using online booking for re-screening appointments.

Q3 | am interested in booking my re-screening appointment at the NSBSP using
the online booking website

Answer Freq (%)

Strongly agree 65 (38.9)

Agree 52 (31.1)

Neutral 38(22.8)

Disagree/Strongly Disagree 12( 7.2)

Table 5 Question 3: Interest and Knowledge (e-HLA Supplementary Questions)

Table 6 provides the summary of the responses to the last e-HLA Supplementary
question, “To my knowledge, the term “Biopsy” means”. The majority (69.5%) of

respondents indicated that the term Biopsy means surgical procedure.

Q4 To my knowledge, the term “Biopsy” means
Answer Freq (%)

Surgical Procedure 116 (69.5)
Non-surgical Procedure | 43 (25.7)

Neither 8( 4.8)

Table 6 Question 4: Interest and Knowledge (e-HLA Supplementary Questions)
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5.1.5.2 Survey Section-Two (e-HLA Toolkit)
The e-HLA scores ranged from a low of 19 to a high of 45 out of a possible 45 on
a sample of 167. The descriptive analysis of the distribution of e-HLA scores appears in

Table 7 and Figure 1.

Mean 37
Median 38
Range 26
Minimum 19
Maximum 45
Standard Deviation 5.8
Standard Error 0.45
Kurtosis 0.87
Sample Size 167

Table 7 e-HLA Summary of Descriptive Analysis

Histogram
40
30
20

Frequency

10 B Frequency

20 23 26 29 32 35 38 41 44 45
e-HLA score

Figure 1 e-HLA Score Distribution (n=167)
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5.1.5.3 Supplementary Questions and e-HLA scores

Three supplementary questions were selected for the comparison to the e-HLA

scores using Spearman correlation. Results indicated that there was a significant positive

correlation between the responses to the questions and the e-HLA scores, where people

with higher e-HLA were more likely to report that they used online based services (see

Table 8).
. e-HLA Scores
Supplementary Questions
Spearman p | p-value
Q3 Interest in booking a re-screening appointment at the NSBSP using the
. . . 0.365 p<.001
online booking website
Q2 How often participants use the internet (including mobile applications)
. - 0.389 p<.001
for health services (pharmacy, family clinic...etc.)
Q1 How often participants use the internet for booking (hotels, flights,
. 0.414 p<.001
government services...etc.)

Table 8 Spearman rank correlation analyses for associations between supplementary

guestions and total e-HLA scores

Three supplementary questions were selected for the comparison among each

other. Results of the Spearman correlation indicated that there was a significant positive

correlation between the responses, where people with high interest in re-screening

online booking are more likely to report that they use online health services (see Table 9).

Q2 How often participants use
the internet (including mobile

Supplementary Questions applications) for health services

Q3 Interest in booking a re-
screening appointment at the
NSBSP using the online booking

(pharmacy, family clinic...etc.) website
Spearman p p-value Spearman p p-value
Q1 How often participants use the internet for
booking (hotels, flights, government services...etc.) 0.431 p<.001 0.565 p<.001
Q2 How often participants use the internet (including
mobile applications) for health services (pharmacy, - - 0.402 p<.001
family clinic...etc.)

Table 9 Spearman rank correlation analyses for associations among supplementary

guestions
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5.1.5.4 Supplementary Questions and e-HLA Technology Tool
Three supplementary questions were compared to the e-HLA (technology tool
only). Results of the Spearman correlation indicated that there was a significant positive

correlation between the responses (see Table 10).

Technology e-HLA

Supplementary Questions
Spearmanp | p-value
Q1 How often participants use the internet for booking (hotels, flights,
i 0.432 p<.001
government services...etc.)
Q2 How often participants use the internet (including mobile applications)
. - 0.324 p<.001
for health services (pharmacy, family clinic...etc.)
Q3 Interest in booking a re-screening appointment at the NSBSP using the
. . . 0.351 p<.001
online booking website

Table 10 Results of Spearman rank correlation analyses for associations between
supplementary questions and Technology e-HLA

In general, the results indicate that patients are willing to use online booking as an
alternative to the traditional phone-based booking method. The correlation between the
supplementary questions and e-HLA scores indicates the readiness of the patients to use

the online booking system if implemented in the future.

5.2 Stage Two

5.2.1 Population

The targeted population for this phase was female patients who completed the
survey in stage one and agreed to be contacted for future research. We also targeted the

same senior booking clerks who participated in phase one of this study.

5.2.2 Recruitment

After the completion of the survey, the researcher scored the e-HLA portion of the
survey and used the scores to group respondents into three equal-sized groups based on
the scores (low, medium, high). Six participants were randomly sampled from each of

the medium e-health literacy group (score: 34-40) and high e-health literacy group
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(score:40-45). It was decided to exclude participants with low e-health literacy scores.
Phase 2 of the study was conducted remotely due to COVID-19-related restrictions
barring in-person data collection, and we were concerned that participants might find it
challenging to complete the task and interact with the researcher using online tools. Using
such online tools require a minimum level of e-literacy, which may make it a challenging
task for participants with low e-HLA scores, affecting their performance during the online

design session.

The 6 medium e-HLA participants were randomly assigned into 2 groups (3
participants in each group: exposed to complexities and not-exposed to complexities).
The 6 high e-HLA participants were similarly randomly assigned into 2 groups. In addition
to patients, the 3 senior booking clerks who participated in phase one were invited to

participate in this stage, only 2 clerks consented to participate.

5.2.3 Procedure
All participants, including the booking clerks, were invited to the online design activity

as a member of one of the following groups:
Exposed participants design activity: The plan was to expose only the group of 6
participants to the booking scenario complexities. This was achieved by
introducing the participants to the booking scenarios that were generated from
our discussion with the booking clerks at the NSBSP (see section 5.6).
Non-exposed participants design activity: The plan was to generate artifacts by 6
non-exposed participants without any exposure to booking complexities. The
participants followed the same protocol as the exposed group except that they
did not went through the exposure activity.
Booking clerks design activity: The plan was to generate 3 artifacts by 3 clerks
without any exposure to booking complexities. They were not exposed because
we wanted to rely on their experience to build the artifacts without being exposed

to the scenarios.
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A total of 14 online prototyping sessions were conducted as follows:
3 exposed mid e-HLA.
3 unexposed mid e-HLA.
3 exposed high e-HLA.
3 unexposed high e-HLA.
2 unexposed senior clerks.

The researcher worked directly with each participant through an online whiteboard
to build the interface and sequence of interactions between the client and PFS. The
researcher was available to answer any questions during the session. To guide this
activity, Muller’s PICTIVE prototyping guidelines were used to inform our modified
PICTIVE protocol (Muller, 1991). Muller defined two design objects that can be used for
PICTIVE prototyping: simple office tools like, “highlighters, papers, Post-It™ notes of
many sizes, stickers and labels, and paper clips — all in a range of bright colors” (Muller,
1991), and paper-based icons that represent interface commands like drop-down menus,
command bars, menu bars, text boxes, etc., which are prepared by researchers or
designers based on the nature of the project (Muller, 1991). Before starting the actual
PICTIVE activity, Muller recommends the following:

¢ That participants must be aware of the purpose of the system that they will work
on. There will be no leader in the group, but it is recommended to assign a
participant to make sure that the group is covering the agenda/tasks list during
the activity. Each participant will bring to the activity his/her personal expertise.
They must be reminded that they are the experts during the activity and they can
suggest or change whatever they want.

e That designers/researchers prepare the system components in advance.
Components are considered as building blocks and include widgets and icons that
represent functions and features of the proposed system. The components and
system elements are based on the nature of the project and its environment.

PICTIVE was chosen to inform our modified approach, explained in detail in this

section, because it is categorized as a static, low-fidelity, coarse-grained, and less-evolved
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prototyping method. It is a method that is easy to implement and can be handled by non-

expert end users (patients) that have no experience in prototyping (Muller, 1991).

In addition, the “Think aloud” technique was employed to find out the justification
behind decisions made by the participants (Vardoulakis et al., 2012). This approach was
inspired by Vardoulakis et al. During the session, the researcher asked the participants
about their justification for every decision made by the participant, for example placing
an icon, suggesting a feature, writing a note, and creating a new page. We followed the
low fidelity prototyping techniques to involve our participants in the activity (Muller,
1991, Bodker et al., 1987, Bodker et al., 1988). As an alternative to the tangible design
artifacts “PICTIVE prototyping elements” (e.g., icons, colored text boxes, drawing tools),
we used online whiteboard elements for the design session. The whiteboard design
elements were obtained from User Interface (Ul) mock-ups Kits that are used to build Ul
prototypes. The selected elements represent different functions as follows:

a. Social media communication,

b. Print,
c. Copy,
d. Support,

e. User profile,

f. Log-in,

g. Calendar, and

h. Navigation and confirmation (proceed and back).

In order not to limit the participants to the pre-identified elements, a set of blank
widgets and sticky notes mock-ups was provided. The selection of the design elements
was inspired by different online services like online banking, travel booking and
restaurants reservations. Figure 2 shows a screenshot of the online whiteboard that we

used to facilitate the design session.
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Figure 2 online whiteboard and design icons

On both sides of the whiteboard were placed icons that could be used by the
participant to design the online booking portal. Participants were informed that they were
not limited to the icons on the screen, as they could draw any icon or shape if needed.
We also informed them that if they encountered any difficulties during the session, the
researcher was available to take control of the pointer and draw based on their

instructions.

5.2.4 The Prototyping Day

In the following, we list the protocol that was followed during the prototyping session.
On the meeting day, the researcher sent an email that included an invitation link
that took the participant to the design session.
The researcher greeted the participant and asked her if she had any questions.
The researcher informed the participant that the meeting would be audio- and
screen-recorded.
The researcher introduced the concept of online booking to the participant by

providing common examples like Expedia.com and restaurant reservations.
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(exposed groups only) The researcher presented the scenarios to the participant.
Each participant had the chance to read the scenarios from the screen in front of
her.

The researcher explained how to draw and sketch the design following the
principles of PICTIVE prototyping. Each participant had the chance to watch the
researcher drawing and sketching few basic elements like arrows, boxes and write
notes inside the boxes.

The researcher played a tutorial video on how to use the online whiteboard. The
purpose of this step was to make sure that participants were comfortable to
complete the designing activity.

The researcher asked the participant to perform a mini design task where the
participant was asked to drag icons, place icons on the whiteboard, draw icons
and write notes.

Once comfortable with the technique and controls, the participants were asked to
design an online booking interface for a re-screening appointment while
considering the following criteria (i.e., minimum requirements):

1. Successfully book a screening appointment,

2. Confirm the appointment, and

3. View the medical chart.

The minimum requirements were selected to guide the prototyping session and keep
the flow of the activity. The researcher informed the participant that she was not limited
to the previously mentioned requirements, as she could add any feature/function she
wanted. The researcher also started each design activity by stating “you have a powerful
computer with unlimited resources that enables you to do whatever you want; there is
no limit”. It was stressed that these were the minimum requirements to complete the
design session and participants were welcome to suggest any additional
features/functions that might be helpful for future users. It was also stressed that they

should not hesitate to suggest any features/functions, even if they appeared unrealistic,
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as there was no right or wrong when it comes to prototyping. Each participant was

constantly reminded that she was expected to think aloud during the session.

Each design session was followed by a short audio-recorded semi-structured
interview. The interviews were semi-structured, using a set of questions to guide the
discussion to ensure we did not deviate from the main purpose of the interview. The main
goal was to explore the willingness of the participants to use the online booking systems.
We also wanted to explore the values associated with the concept of PFS systems in
general and online booking systems. We followed the same order of our questions to
maintain the flow of discussion. We used a set of questions to guide the semi-structured

interview and engage the participant (see Appendix D).

5.2.5 Impact of COVID-19 on Methods

It should be noted that our methods went through significant changes due to the
Corona Virus Disease of 2019 (COVID-19) outbreak. The local government and health
authorities in NS suspended all studies that required physical contact with patients. The
suspension occurred after the completion of stage one of phase two of the study. In order
to resume our research and to ensure the safety of our participants and research team
members, we had to redesign stage two of phase two to ensure safe research practices
that consider social distancing policies. We were planning to contact 24 participants, 12
low e-health literacy participants, and 12 high e-health literacy, and invite them to meet
with the researcher in pairs. Participants were to be randomly assigned to one of the
study groups as follows:

Exposed & High e-health literacy (3 groups, 2 participants in each group): patients
with high e-health literacy score and completed the booking scenarios
complexities focus group activity.

Exposed & Low e-health literacy (3 groups, 2 participants in each group): patients
with low e-health literacy score and completed the booking scenarios complexities

focus group activity.
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Non-exposed & High e-health literacy (3 groups, 2 participants in each group):
patients with high e-health literacy score and did not participate in the booking
scenarios complexities focus group activity.
Non-exposed & Low e-health literacy (3 groups, 2 participants in each group):
patients with low e-health literacy score and did not participate in the booking
scenarios complexities focus group activity.

Booking clerks (3 clerks): senior booking clerks at the NSBSP.

All participants, including the booking clerks, were to be invited to the designing
session over three days as follows:
e Day One: Exposed participants will complete the focus group activity and followed
by the designing session.
e Day Two: Non-exposed participants will complete the designing session.

e Day Three: Booking clerks will complete the designing session.

The researcher was to work closely with each group of participants to build the
interface and sequence of interactions between the client and PFS. Participants were to
be provided with tools for task completion and were video recorded (hands only) during
the activity. We also planned to employ the “Think aloud” technique to find out the
justification behind decisions made by the participants. During the session, tangible
artifacts such as “PICTIVE prototyping elements” (e.g., blank posters, sticky notes, pens)
were to be used to allow users to express their vision and demands while designing the
interface. After the completion of the designing session, the researcher was to start an
open-ended discussion, to gain insight into the design decisions made by the users.

The impact of these changes are discussed in section (see section 7.4.2).

5.2.6 Ethical Considerations

Senior booking clerks were identified by the NSBSP and asked to share their

knowledge and experience with the researcher. Results were anonymized, referring to
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the ID number only. No specific quotes and comments were attributed to individual

booking clerks nor communicated to the manager.

The study focused only on the patients’ opinions and feedback about online
booking systems and technology solutions — no personal health information was
collected. Patients were provided with an overview of the project as a part of the consent

process over the phone.

We made it clear and informed all participants about using the audio recorders
during the designing session. Individuals also were informed that their participation was
voluntary and they could leave the study at any time without any impact on the quality
of healthcare that they receive from the NSBSP. Results were anonymized, referring to

the ID number only.

To acknowledge the time and effort that was provided in participating in our
study. The participants were offered a total of $45. Phase two was conducted into two
stages, part one which involved the design activity, and part two which involves the

designing group debriefing, ($20 for part one and $25 for part two).

5.2.7 Analysis

To analyze the data that emerged from the artifacts, we applied 3 common HCI
approaches as follows:
Requirements fulfillment: This is an approach used to assess the completeness of the
design by checking whether the proposed design accommodates the suggested
requirements. Each artifact was evaluated against the suggested design requirements
which were used to guide the designing session. In addition, new requirements and
features were identified in each artifact through video analysis. Each artifact was
examined to identify icons and widgets that represented functions. The video recordings

were also used to identify functions suggested by the participant during the design
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session. The additional functions were clustered by purpose. This approach enabled us to
compare the artifacts among all groups in terms of both requirements fulfillment and new

requirements.

Scenario-based walkthrough: A scenario-based walkthrough was conducted to
determine whether the proposed design addressed the complexities embedded in the
pre-defined scenarios. Each artifact was evaluated against the pre-defined scenarios to
determine if the design features addressed any of the complexities. This enabled us to
compare the artifacts among all groups in terms of whether scenario complexities were

accommodated.

Thematic analysis of design decisions: A qualitative and inductive analysis approach was
used to gather more insight into the decision-making process by the users. To identify the
rationale behind design decisions, the comments from the artifacts and comments from
the video recordings were transcribed. This approach was adapted from Miles et al. in
which the transcribed data were analyzed by performing “Inductive Coding” (Miles et al.,
2914). To guide our analysis, we applied the steps of “Inductive Thematic Analysis”, which
was inspired by multiple HCI research studies (Jacobs et al., 2015, Andersen et al., 2017,
Pfeifer et al., 2012, Mishra et al., 2018). This was performed as in the same manner as for

the booking clerk interviews (see section 5.5).

The resulting themes were discussed in relation to e-health literacy groups'
exposure to the operational complexities. Themes were also supported by direct quotes

by the participants and the condensed sentences were used for discussion.

5.2.8 Results

We analyzed each prototype using the following HCI qualitative analysis methods
defined above: requirements fulfillment, scenario based walkthrough, and thematic

analysis.
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An example of artifacts produced by using the online PICTIVE is shown in Figures 3 and 4.

(see Appendix E for the full set of artifacts).
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2-Book the appointment.
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Figure 3 Sample prototype - appointment selection using a calendar
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1- View user profile.
2- Book the aapointemnet.
3- Confirm the appointement.
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Figure 4 Sample prototype - log-in page

5.2.8.1 Requirements Fulfillment

We evaluated each prototype against the basic design requirements used to
motivate the prototyping activity. Data from the requirements fulfillment analysis were
grouped into three different groups based on exposure status and populations (exposed
patients, un-exposed patients, and clerks). Tables 11, 12, and 13 show the results of

requirements fulfillment for the exposed, un-exposed groups and clerks.

Participant Requirement 1 Requirement 2 | Requirement 3
P-38
P-42
P-22
P-10
P-34
P-2

RISISIRIK]R
A AAIAIANA
QISP (&=

Table 11 Requirements Fulfillment (Exposed)
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Participant Requirement 1 | Requirement 2 Requirement 3
P-31 4 4 v
P-4 < v v
P-7 v < X
P-6 4 4 v
P-24 4 4 24
P-9 < v X

Table 12 Requirements Fulfillment (Un-exposed)

Participant Requirement 1 | Requirement 2 | Requirement 3
Clerk 1 4 4 4
Clerk 2 4 4 4

Table 13 Requirements Fulfillment (Clerks)

During the requirements fulfillment analysis exercise, we noticed that our
participants suggested features to address different issues that might be faced by online
booking users. Suggested features were in the form of functions that would allow

potential users to avoid complexities associated with online booking.

The proposed features were grouped based on functionality as follows.
1. Reminder: Features in this category refer to website services that aim to remind the
user about their upcoming appointment (see Figure 5). Features include calendar auto-

sync-mail, automated phone call, mail, and text.
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Figure 5 Sample prototype - two reminder options (mail and message)

2. Confirmation: Features in this category refer to website services that aim to confirm

the booked appointment (see Figure 6). Features include print/Mail, e-mail, text, and on-

screen.
(000 Browsor ~
Window
@ D Chttp:llwww_url.mm ) ( Q searen @
1- View user profile.
2- Book the aapointemnet.
3- Confirm the appointement.
@ lrlylylyl!
=] (O [
Print Mail Message
ai .
Sync with
calendar
L “« » i .-(.\‘- oz:un J

Figure 6 Sample prototype - three appointment confirmation options (mail, message

and print)
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3. Assistance: Features in this category refer to website services that aim to aid users
with special needs and users who require clarifications regarding their appointments
(see Figure 7). Features include audio support, font size, medical terms tooltip, live

chat, FAQ, and call us.

Qo ‘Zim “
@ D Gﬂp:h‘www.urwom J (Q Search @
Q about health history:

1- When was your last mammo?

2-Had any issues with your last visit? \
...etc.

\_ - (a1

Figure 7 Sample prototype - two assistance options (phone call and live chat)
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4. Social Media: Features in this category refer to website services that provide users
with the ability to connect/sync with social media services (see Figure 8). Features are,

Facebook and Twitter.

(0 oo Browser _\
Window
D an:f/wwwvurl.com ( Q Search @ )
1- View user profile.
2- Book the aapointemnet.
3- Confirm the appointement.
| SIGN IN

Facebook
NS #
Medicare

A

Vision and

alternative options _m @

Figure 8 Sample prototype - social feature (Facebook)

S
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5. Management: Features in this category refer to website services that allow the user
to manage their accounts and appointments (see Figure 9). Features include secure

Log-in, calendar, and medical chart.
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Figure 9 Sample prototype - calendar options
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Tables 14, 15 and 16 list additional suggested features by the participants.

Feature P-38 P-42 P-34 P-10 P-2 P-43
Cal
alendar v v v v
auto-sync
e-mail v v v v v
Reminders Auto phone v v v v
call
Mail v v v v v v
SMS v v v v
Print/Mail v v v
e-mail v v v v
Confirmation
SMS v v
On-Screen v v v v v v
Facebook v
Social Media
Twitter v
Secure log-in v v v v v
Medical
Management edica v v v v
Chart
Calendar v v v v v v
Audi
udio v v
Support
Font Size v
Medical
Terms v v v
Assistance Tooltip
Live Chat v v v v
Call
Us/Contact v v v v v
Us
FAQ v v

Table 14 Additional features proposed by participants during prototyping (Exposed)
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Feature

P-6

P-24

P-9

P-31

P-4

P-7

Reminders

Calendar

auto-sync

e-mail

Auto phone
call

Mail

SMS

<

Confirmation

Print/Mail

e-mail

SMS

On-Screen

Social Media

Facebook

Twitter

Management

Secure log-i

>

Medical
Chart

Calendar

Assistance

Audio
Support

Font Size

Medical
Terms
Tooltip

Live Chat

Call
Us/Contact
Us

FAQ

Table 15 Additional features proposed by participants during prototyping (Un-exposed)
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Feature Clerk 1 Clerk 2

Calendar auto-
sync

e-mail

Auto phone
4

Reminders
call

Mail

SMS

Print/Mail v 4

e-mail 4

Confirmation
SMS

On-Screen V4

Facebook

Social Media
Twitter

Q
Q

Secure log-in

A\

Management | Medical Chart 4

A\

Calendar 4

Audio Support

Font Size

Medical Terms
Tooltip

Assistance
Live Chat

Call
4 4
Us/Contact Us

FAQ V4 4

Table 16 Additional features proposed by participants during prototyping (Clerks)
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5.2.8.2 Scenario-Based walkthrough

We evaluated each prototype against the pre-defined scenarios to determine
whether the proposed design addressed the issues in the scenarios.

Tables 17, 18, and 19 outline whether the proposed prototype address the
complexities associated with each of the scenarios (scenario-based walkthrough). Results
from the unexposed patients and the clerks indicate that their proposed designs do not
accommodate the pre-defined complexities scenarios. On the other hand, results from
the exposed group suggest that their proposed designs were more likely to address the

pre-defined complex scenarios.
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Participant Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Total
P-31 0/5
P-4 v v 2/5
P-7 0/5
P-6 v v 2/5
P-24 0/5
P-9 0/5
Table 17 Scenario complexities addressed (Unexposed)
Participant Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Total
P-2 v v v v 4/5
P-34 v v v v 4/5
P-10 v v v v v 5/5
P-38 v v v v 4/5
P-42 v v v v 4/5
P-22 v v v v 4/5
Table 18 Scenario complexities addressed (Exposed)
Participa
¢ Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Total
n
Clerk 1 v v 2/5
Clerk 2 v v 2/5

Table 19 Scenario complexities addressed (Clerks)

5.2.8.3 Thematic analysis of design decisions

We analyzed the prototypes that were produced using the thematic analysis
protocol. Two main themes and 9 sub-themes were identified based on the codes that
emerged from the transcribed video recordings. Table 20 describes the counts of codes,

stratified by participant group.
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Codes Exposed Un-Exposed Un-Exposed Clerks
Design Reference 4 3 0
e-Literacy 4 0 0
Values 7 3 2
Core feature 5 2 0
Engagement 3 0 0
Rationale for Functional Choices 7 1 2
Considerations 4 4 2
Flow 5 1 2
Web purpose 5 2 0

Table 20 Prototyping design decisions — thematic analysis codes by participant group

In the following subsections, we describe each theme and associated codes from
the prototyping sessions (see Appendix F for examples of supporting quotes for each

theme).

5.2.8.3.1 Influence by Individual Approach

Five sub-themes were identified that describe the impact on the design decisions
by individual influential factors.

1. Design Reference: This refers to participants using a functioning system or
an experience as a reference to influence their design. The associated codes
were features reference and design flow reference.

2. e-Literacy: This refers to participants stating that they are having difficulty
during the session. Every time the participant paused for a while without saying
anything or thinking aloud, this was an indication of a struggle. In addition, the
coding was triggered when the participant verbally expressed struggle or finding
the activity hard to complete. The associated codes were self-confidence, ability
to deal with the task, and familiarity with online services.

3. e-Booking Values: Values describe how e-booking may be a better
alternative to phone booking. The associated codes were personal values, e-

service advantages, and e-booking in contrast to phone booking.
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4. Core Attribute (personal perspective): This refers to participants
emphasizing the importance of a design element or feature. The associated codes
were emphasis on simplicity, emphasis on potential users’ age, and emphasis on
interface language.

5. Engagement: This refers to the level of personal engagement that influences
the overall designing experience. The associated codes were direct statement,

side talk, and prototype review.

5.2.8.3.2 Influence by Exposure and Activity

Four sub-themes were identified that represent the influence on the design
decisions by the designing task.

1. Rationale for Functional Choices: This describes the rationale behind the key

features proposed by the participant to address the basic requirements or/and

complexities. The associated codes were basic features, complexities-related

features, and beyond complexities features.

2. Design Considerations: This refers to participants making a design decision

to accommodate their needs and/or potential users’ needs. The associated codes

were self-oriented approach and the other-oriented approach.

3. Design Flow: This refers to the proposed interaction flow between the user

and the system to accommodate the basic requirements and complexities. The

associated codes were log-in to Log-out, location-day-time, and when to check

eligibility.

4. Website Purpose: This refers to the participants’ approach to defining the

website purpose, which could have multi-faceted purposes with one or many

different goals and objectives. The associated codes were online booking,

educational website + Booking, and educational + health Portal + booking.

In general, the results revealed a connection between exposing the participants

to operational complexities and their comprehension of complexities underlying the
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online booking system, as shown in the artifacts produced by the exposed group. The
produced artifact were more comprehensive and rich, in terms of features to address

usage complexities.
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Chapter Seven: Discussion

This study was conducted to evaluate/identify the influence of exposing end users to
operational complexities on their design decisions in the context of Patient-Facing System
(PFS) Design. We have evaluated how e-Health Literacy and exposure to operational
complexities influence comprehension of complexities underlying PFS design, as
measured by requirements fulfillment, scenario-based walkthrough, and thematic
analysis. The results revealed a difference between the artifacts produced by the exposed
group and un-exposed groups in terms of the features and rationale underlying the design
decisions. This indicates the influence of the exposure technique on the design decisions
made by the exposed participants. Our results demonstrate that exposing end users to
operational complexities yielded design artifacts that were more comprehensive in terms
of features and design rationale. In addition, artifacts produced by the exposed end users,
independent of their electronic health literacy, were richer in terms of features that have
the ability to accommodate operational complexities as compared to experienced

designers (booking clerks) and un-exposed participants.

Results from phase one indicate that senior booking clerks were concerned about
the operational complexities underlying online booking systems. In particular, they were
concerned about the interaction between the patients (end users) and the online booking
system without external guidance. Results from phase two revealed that involving
exposed/aware users in the design process yielded comprehensive design decisions and
features that can be used by developers to guide the system development. Contrary to
our expectations, exposing end users to operational complexities gave them this
advantage regardless of their electronic-health knowledge. The results from phase one
and phase two will be discussed with a focus on the influence of exposing end users

(patients) to the operational complexities underlying online booking systems.
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7.1 Service Provider Engagement in the Design Process

The study results revealed that online booking systems as PFS are subject to
operational complexities. This was based on discussions with the senior booking clerks
that enabled us to explore and learn about the clerks’ perspective about online booking
services for breast screening. The complexity related categories, and the associated
codes that were identified from the interviews, indicated a consistent concern by the
clerks. Engaging the booking clerks at the initial phase of the system design, before
developing the first prototype, informed the methodology of the following study phases.
Through this process, we identified a set of operational complexities based on the
obstacles that may be encountered by the clerks and callers (patients) on daily basis. The
complexities were specific to online booking systems for breast screening and not
available in the literature. The impact of these complexities on the design, derived from
the knowledge of the main service providers, demonstrated the importance of involving
service providers in the process. This involvement is consistent with the
recommendations to initiate an exploratory phase to identify the boundaries of the

proposed system (Litcher, 1994, Floyd, 1984).

7.1.1 PFS and Operational Complexities

In comparison with non-healthcare sectors, we believe that adopting online
booking services in the context of healthcare is more complicated, due to the underlying
operational complexities and related challenges. The main challenge is the operation of
the system by the patients with little to no external guidance. This was clear from the
senior clerks’ responses, in which they were concerned about patients operating the
system on their own. For example, one of the clerks (P1) was concerned about the
correctness of booking. She said, “the downsides | can see is if the system doesn’t work
the way it should, and someone gets booked early or get booked inappropriately”. This
also was reflected in another clerk’s (P3) statement, “if you are breastfeeding, then you

can’t have a mammogram”. Their concern aligned with the literature that classify online
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booking systems as PFS, which should be operated by the end users with little to no

external support (Fox & Jones, 2009, Weingart, 2006).

Unlike commercial services, a second complication of online booking of healthcare
services is related to the eligibility of patients to book appointments. As one of the clerks
(P2) stated, “The only downfall for ladies booking online is that we ask eligibility questions
to certainly make sure they are eligible for the screening appointments”. Another clerk
was concerned about the complexity of cases that requires special attention, (P3) “if we
have ladies with Down Syndrome, they can go to the mobile, it’s fine, but they just need

two appointments”.

Finally, the last concern was related to the e-health literacy of patients and their
ability to operate online portals without external guidance, which aligns with findings by
Karnoe et al. (2018), as clerks believed it is essential to evaluate health- and technology-
related competencies to ensure the optimum operation of health systems. This was
observed in the clerks’ responses: clerk (P2) said, “Some ladies will say no, but | had a
mole removed. Which to them could be surgery” ; and clerk (P3) said, “if the biopsy is
fine, we don’t consider it a surgery either. So, there are a lot of medical terms and | don’t
understand all medical terms, and when you ask, have you ever had any breast surgery,
well | will question what you mean by breast surgery”. In the past and before relying on
computer systems, healthcare providers relied on paper based medical forms to collect
data from their patients. If any ambiguity encountered by the patients, they could easily
ask the clerks or nurses in the clinic. Medical forms (paper-based) underlying complexities
are likely limited to the comprehension of medical data presented on the forms.
Therefore, forms designers/developers relied on health literacy measurement tools to
anticipate the targeted population’s knowledge and ability to complete the forms with
little to no external guidance. However, due to the rapid advancement and
implementation of computer technology in healthcare, it is important to consider

patients’ technology literacy (e-literacy) as a competency to operate healthcare computer
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systems. This aligns with the recommendation to consider the relationship between
patients’ health literacy and e-literacy while developing healthcare systems (Karnoe et al.,

2018).

7.1.2 Operational Complexities: Extreme Characters

PFS are designed to be operated by end users, without external guidance, at the
point of service. Users are required to make decisions with minimal assistance from the
system while interacting with it. It is important, therefore, to know or predict who will be
using the system. During our interviews, it was clear that the clerks were concerned about
how a future booking system would be operated by patients without guidance. Our
interviews identified an opportunity to create extreme users with special needs and
expectations. This observation aligns with findings by Djajadiningrat et al. (2000), who
indicates that creating user profiles with extreme characters, unusual needs, and
expectations may lead to the identification of usage scenarios that are usually harder to
discover (Djajadiningrat et al., 2000). Extreme scenarios of usage require non-typical
users to complete the picture. This aligns with the literature (Djajadiningrat et al., 2000,

Junior & Filgueiras, 2005).

7.2 Patients (end users) Engagement in the Design Process

Considering end users during design is essential to User-Centered Design. The
design must encompass the main users by considering their requirements and
expectations (Junior & Filgueiras, 2005). However, it is not just about considering their
needs and meeting their expectations, but also about involving them in the design
process. In the PFS literature, end user engagement in design is discussed, however, it is
either presented at a high level or is focused on usability testing at later stages
(Viswanathan & Linsey, 2009, Yang & Epstein, 2005, Rodriguez-Calero et al., 2020, Dieter
& Schmidt, 2013, Pietzsch et al., 2009, Zenios et al., 2010). Further research is

recommended within the context of end user engagement in design to develop guidelines
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and explore alternatives to the current approaches (Rodriguez-Calero et al., 2020,
Privitera et al., 2017). Thus, we will discuss how we involved our participants in the design
cycle and how this involvement revealed design factors that we recommend to be

considered by PFS developers.

7.2.1 Electronic Health Literacy and Patient-Facing System Users

The relationship between patients’ health literacy and computer-related skills (e-
literacy) must be considered to ensure the best possible practice of using electronic
health systems (Karnoe et al., 2018). We utilized the e-HLA toolkit to evaluate both health
literacy and e-literacy (i.e., e-health literacy). We wanted to understand the distribution
of e-health literacy in our population and to explore the role of e-health literacy on design
decisions. The distribution of e-HLA scores for the participants (see section 5.3.2) tended
towards the higher end of the possible scores. It should be noted that it is accepted that
screening patients tend to be of higher social status (self-referred and well-informed
patients) as compared to other women of their age. Therefore, we expected to find a
higher e-HLA score distribution among this population. This might also explain the
correlation between the e-HLA score and the patients’ responses to our supplementary
guestions about the usage of online based services and their high acceptance of future
online booking systems (see section 5.3.3). For example, there was a statistically
significant positive correlation between the interest in booking their re-screen
appointments at the NSBSP using the online booking website and the e-HLA score, (r(167)
= 0.365, p <.001). However, it is important to consider the nature of the survey; this is a
self-rated survey and it is common among participants to give themselves high ratings
(Short et al., 2009). This finding also aligns with the literature that criticizes this type of
measurement tool because it focuses on operational skills, which does not indicate the
real performance in completing tasks using online systems by the end user (Van Deursen
& Van Dijk, 2009). The correlation results also indicated a significant positive correlation

between how often participants use the internet (including mobile applications) for
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health services (pharmacy, family clinic...etc.), and the interest in booking screening

appointment using the online booking website.

We focused on the impact of exposure on design decisions made by participants.
Exposure was the main controlled variable, but it is important to look at other variables
related to the electronic health literacy of the participants, in particular, the variables
associated with the questions in the e-HLA measurement toolkit (Karnoe et. al, 2018). The
toolkit is made up of seven tools that measure different aspects of e-HLA. The toolkit was
not developed to measure the competency associated with each tool independently, but

there may be a connection between the design decisions and some of the sub-tools.

7.2.2 Influential Factors On Design Decisions

We provided participants scenarios of complexities (exposed group), basic design
requirements to motivate the activity, and a low fidelity design tool. The following
statement was used to motivate each participant, “you have a powerful computer with
unlimited resources that enables you to do whatever you want, there is no limit” and
whenever the participant asked “Can | do this?” or “Can | suggest this feature?”, our
response was “it is your system, your decision, you can do whatever you want, there is
no right or wrong”. This was to allow them to feel that they have no restrictions and have
the final say on design decisions. In the following, we will use examples from the design

sessions to discuss the factors we believe influenced the end users in the design process.

7.2.2.1 Influence by Individual Attributes

Each participant approached the design session with individual factors that resulted
in unique artifacts. One of these individual factors was experience with other online
systems as a reference in their design decisions. For example, participant (P42) said,
“when | do my taxes online and whenever | face something that | don’t understand, they

have a little look up thing that explain things ... a basic dictionary appears when you press
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on a word”. The participant was clearly influenced by her experience with a tax portal,
thus suggesting the addition of the dictionary function for her proposed design. Thus, the
more the participants are familiar with online services, the more sophisticated design
decisions were made during the design session. Because they were exposed to other
online services, they wanted similar features, such as auto-sync calendar, secure log-in,
and auto-reminder. Another example, participant (P7) asked for, “this has to be a drop-
down menu if this is like HRM, so you will have many options to choose from”. It is noted
here that it is not only the features/functions that are influenced by the external
reference online system but also how to navigate within the interface. It is important to
note that it was expected that our participants would be familiar with online services, in
general. They were self-referred patients and therefore likely to be of higher social status,
which was reflected by their high e-HLA score and the high-positive correlation between

their scores and their use of online services (r(167) = 0.565, p < .001).

Another important individual factor that was noted was the participants’
familiarity with computer systems (e-literacy) and the impact on their acceptance and
willingness to use e-health systems, an observation which is consistent with the literature
(Karnoe et al., 2018). Being familiar with computers and technology, in general, has an
impact on the interaction between humans and computer systems. When it comes to
design decisions, we found that there was in fact no connection between them. We
noticed that the comments about hesitation and struggle with the design tool (online
whiteboard) were made by the participants who provided the richest designs in terms of
features. For example, participant (P42) said, “this is nerdy stuff; | had to ask my husband
to activate the code for the session”. Although this participant faced issues with using her
computer to complete seemingly simple tasks such as joining the design session, she
provided one of the most comprehensive artifacts. This may be related to the desire of
the participants with low e-literacy to propose a system that accommodates users who
share the same level of expertise in dealing with computer systems. On the other hand,

senior clerks proposed systems with fewer features, which we believe may be related to
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their high level of expertise. They wanted to propose simple systems, likely thinking that
simple systems are easier to operate, while less experienced participants proposed more

complex systems to accommodate complex situations.

An additional individual factor that was observed was that personal values about
online booking influenced design decisions. On many occasions during the design
sessions, our participants emphasized attributes such as timeliness, accuracy,
convenience, and accessibility. Whenever there is a value that is held and believed by a
participant, we noticed that she wanted to implement it. This aligns with the principles of
PD by Robertson & Simonsen (2013) and Leong & Robertson (2016), who believe that
engaging the participants in the design process enables them to inject their values and

needs as main users.

7.2.2.2 Exposure to Operational Complexities

One of the groups was exposed to the operational complexities through the booking
scenarios before starting the design session. It was clear that this exposure influenced
the content of the final artifacts. In terms of interactivity, all of the resulting artifacts were
non-interactive in nature; this is expected due to the nature of the design tasks and the
design tool provided (basic whiteboard and widgets). The difference between artifacts
generated by the exposed versus and the un-exposed groups can be associated with the
prototyping dimensionality of scope (O'Raghallaigh & Adam, 2017, Floyd et al., 2007,
Jones et al., 2007, Beaudouin & Mackay, 2003). The artifacts produced by the un-exposed
group were deemed to be horizontal in nature with no details and only addressed
functions at the interface level. However, the artifacts that were produced by the exposed
group showed some degree of vertical level of scope with features that were connected
to the database at the NSBSP or the main hospital. The exposed participants proposed
functions at the level of the human-computer interface as well as those connected to the
level of the back system (connection between the online portal and other main health

systems such as the health information system at the province/country level). For
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example, participant (P4) stated, “once their chart info is available, they should be able
to verify the info and check the contact info and all normal things; it will let us do it like
how things are checked when you call the clinic to book an appointment” and participant
(P9) who said, “why not connect it to the major health systems in the province to view
charts and prescriptions?”. The number of features that were suggested by the exposed
participants surpassed what was suggested by the non-exposed in terms of number, the
complexities addressed, and the overall artifact sophistication. This aligns with the
findings by Privitera et al. who note it is challenging to evoke the end users and make
them identify what they may need from the proposed system (Privitera et al., 2017). For
example, features like auto-calendar synchronization, automated phone call, social media
connection, live chat, FAQs, and many more are not seen on the artifacts produced by the
non-exposed group. This was not true only for exposed versus non-exposed groups; when
we compared the artifacts by the senior clerks against what was produced by the exposed
group, there were substantially more features suggested by the exposed participants as

compared to the un-exposed participants and the clerks (see Table 21).

Group Features Total

auto-calendar synchronization reminder, e-mail reminder, Auto phone
call reminder, Mail reminder, SMS reminder, Print/Mail confirmation, e-
Exposed mail confirmation, SMS confirmation, On-screen Confirmation, 20
Facebook, Twitter, Secure log-in, Medical Chart, Calendar, Audio
Support, Font Size, Medical Terms Tooltip, Live Chat, Call Us/Contact Us,
FAQ

Un-Exposed e-mail reminder, SMS reminder, Print/Mail confirmation, Secure log-in, 6
Calendar, Live Chat

e-mail reminder, Auto phone call reminder, Print/Mail confirmation, e-
mail confirmation, On-screen Confirmation, Confirmation, Secure log- 10
in, Medical Chart, Calendar, Call Us/Contact Us, FAQ

Table 21 Unique Features Proposed During Prototyping, By Participant Group

Clerks

It was noted that the exposed participants proposed a list of rich features while the
features proposed by the clerks were comparable to the features proposed by the un-
exposed group. Although the clerks were administrative healthcare professionals who

deal with booking complexities on a daily basis, they suggested fewer features to address
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complexities compared to exposed participants. We identified unique and interesting
features among the artifacts by the exposed group. We noticed that proposed features
considered the needs of other potential users, which indicates that the participants were
engaged in the activity. For example, participant (P2), said “I think we need something on
the page where users can chat with a clerk but add it to the login page because if people
cannot book an appointment, they can chat with someone. We do not want them to leave
the website without booking so they can ask for help if needed”. Another example of the
thoughtful features, participant (P34) asked, “l would like to add an option to update the
information at any time. Say you moved or changed phone number or your doctor, you

need an option or tap that is available on all pages to update your info”.

We noticed that the exposed participants also considered other users in their decision
making, resulting in their artifacts being more reflective of different users’ needs and
challenges (theme — Design Considerations). This was reflected in the number and type
of features that were suggested by the participants. For example, one of the participants

III

admitted that she is an “old school” and has a flip phone. She also said, “I hate texting”,
but yet she suggested features to accommodate younger women who prefer email

reminders.

It was noted that only a few participants suggested having an online booking tool
without being connected to any other central system, such as the main hospital health
information system or the Nova Scotia Medical Services Insurance (MSI) system. Some
participants suggested the inclusion of health education resources alongside the online
booking portal. For example, participant (P2) suggested, “while | am on the website, |
want to learn about self-breast exam and learn about new breast screening options. |
want it to be an educational website not just for online booking” and participant (P42)
asked, “why not connect it to the major health systems in the province to view charts and
prescriptions?”. It is worth mentioning that the suggestions about the website's purposes

are prevalent among the exposed participants (see Table 20).

84



Participants suggested having an appointment booking portal because such systems
avoid complications and maintain the ease of use. We believe that participants who were
exposed to operational complexities wanted to keep the design easy to operate among
all types of potential future users. This was mentioned by one of the exposed participants
(P34) who said “It should be only for booking screening appointments, keep it simple”.

It was noted that the interaction between the researcher and the participant during the
design session influenced the reasoning and logic of some design elements. Although we
tried to be quiet during the session, to avoid any indirect impact on the participants, there
were moments when we could not avoid interacting with the participant. For example,
when one of the participants completed designing the FAQ page and moved to the next
page, we had to interfere, not to alter the design, but to extract more ideas from the
participant. Our conversation was triggered as follows, researcher- “what if they are not
eligible based on their answers? what will happen?” To which participant (P38) said, “I
think an option to talk to someone would be great”. The participant suggested talking to
someone, referring to the “contact us” feature. She could have suggested any other
feature, but suggested talking to the NSBSP clerk over the phone. Sometimes the
participants felt stuck and hesitant to take actions,. For example, participant (P7) said
“the next thing ... here is where ... | don’t know...... | don’t know what to do to book an
appointment mmmm”. The researcher replied, “take your time, maybe try to think of any
other booking website that you used in the past”. We did not tell her what to do exactly,
but rather tried to encourage her by triggering her experience with other systems. Some
participants were engaged with the activity and expressed their excitement. We noticed
that the more they started side discussions and expressed their excitement, the more
comprehensive their design was in terms of addressing the booking complications. For
instance, participant (P22) stated, “there was a major health information project in the
province and it was a waste of resource, they should have done it this way”. This indicates
a high level of engagement which was reflected in her artifact in terms of features and

rationale. This behaviour is in line with the literature that recommends PD as a medium
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to involve participants and empower them, which in return will yield a higher level of

engagement (Robertson & Simonsen 2013, Leong & Robertson 2016).

7.3 Strengths

7.3.1 Sample Selection

Our participants were self-referred and well-informed patients who attended
NSBSP for breast screening. This sample allowed us to evaluate the influence of the

exposure technique among the potential end users of an online booking tool/PFS.

7.3.2 Researcher and Data Collection
Qualitative data collection was conducted by one researcher. A sole collector was
used, which eliminated any inter-rater reliability related to data collection inconsistency,

but may have increased the risk of observer bias.

7.3.3 Qualitative Approach

A qualitative approach was selected because it provides insight into the
justification behind the design decisions made by the end users. The qualitative research
approach provides evidence that the end users’ feelings, behaviours, expectations,
justifications and personal features may influence their design decisions. This data cannot

be easily obtained by a quantitative approach.

7.3.4 Research Gap and Research Question
To our knowledge, this study is the first study to investigate the influence of
exposing end users to operational complexities on subsequent design decisions within the

context of PFS.
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7.4 Limitations

7.4.1 Design Platform

The design activity was framed in a way that may have limited our participants in
terms of design freedom. To be more specific, providing the participants with a pre-
defined set of basic requirements and a set of widgets, might have resulted in participants
working only within those boundaries. They would create the most straightforward and
simple implementation of each requirement and then conclude the activity. This could be
avoided by providing several options of each widget or function, a practice in line with
Tohidi et al., (2008) who recommend not limiting the participants to one option during

the design activity.

This limitation may be associated with the un-exposed group, as they were not
exposed to the operational complexities like the exposed group. It is unlikely to affect the
validity of the study because we took different measures to mitigate this issue. These
include reminding the participants on many occasions that the provided requirements are
the minimum requirements, and they were free to suggest any other features. We also
started each session with an opening statement to encourage and motivate the
participants, saying “you have a powerful computer with unlimited resources that would
enable you to do whatever you want; there is no limit”. In addition, we reminded each
participant that their proposed design will serve a wide range of users with different
needs. So, a universal design is expected to cover a wide range of needs. It is true we did
provide a pre-defined set of widgets to be used as design elements, we also did provide
blank widgets and informed the participants that they could propose anything to be

placed inside the widgets.

7.4.2 Online Remote Prototyping

Due to the COVID-19 outbreak, we had to change our data collection protocol to
accommodate social distancing rules. It was necessary to conduct the design session using

an online whiteboard as a platform. This approach has limitations in the form of the lack
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of direct communication with participants. We were hoping to meet with participants in

person and monitor their reactions during the design session.

Distancing restrictions also limited the PICTIVE technique that we were planning
to apply. Participants did not have the chance to use PICTIVE tools for designing (e.g.
color, sticky notes, widgets etc.), which may have limited their ability to fully express their
thoughts. The use of the online tool forced us to recruit participants with high e-HLA
scores because low-score participates might face difficulties in dealing with the online
tool. We were hoping to get design feedback from low e-HLA participants. The online tool
did not allow us to facilitate group design sessions. We were hoping to have groups of 2
participants to enable the opinion and idea exchange during the session. This could have
led to more rich artifacts. Utilizing the online tools as a design canvas, instead of the
traditional paper-based PICTIVE, was unlikely to alter the study findings, as all groups
were provided the same online tool and yet artifacts were different among the exposed

and unexposed groups.

7.4.3 Technical

Due to unknown technical difficulties, the online tool did not allow the
participants to fully control the design space. Accordingly, we had to take verbal
commands from the participants and control the design space on their behalf in some
instances. We believe that this may have affected the freedom of our participants to fully
express themselves during the design sessions. It is unlikely that the study’s validity is

affected, because all participants faced this difficulty

7.4.4 European e-HLA Toolkit

The e-HLA toolkit is one-of-a-kind evaluation tool that is used to evaluate
electronic health literacy for patients (Karnoe et. al, 2018). We are not aware of any other
tool that has the features of the e-HLA. However, the kit is comprised of questions that

were published and validated in Denmark, which may be more suitable for the European
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patients (medications that are used for the health literacy questions are European-
branded medications that Canadian patients are not familiar with). We could have used
two different published and validated tools, the e-literacy tool and health literacy.

However, we wanted to use a tool that was validated within a healthcare setting.
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Chapter Eight: Medication Adherence Reminder Mobile
Application

8.1 Introduction

This chapter presents and discusses the Medication Adherence Reminder (MAR)
mobile application, which is a different PFS research project supervised and executed by
Dr. Derek Reilly and myself. My role in the MAR is as follows:

e designed the MAR application,

e designed the study methods

e obtained the approvals from the Dalhousie and Health authority REBs.
e recruited study participants.

e collected data for phase one and two, and

analyzed data gathered from phase one.
This project was designed and conducted prior to the PFS online booking exposure
project. This chapter will introduce the MAR study, compare it with the online booking
exposure study, and summarize reflections on the MAR project, given the findings from
the exposures study, all within the context of end user involvement in the design process
of PFS. The application was programmed by M.Sc. student Agib Mohammed. Fatimah
Alshammari, an MSc student was involved in phase two of the study (data-logs
management, recruitment and data analysis). The project led to a master’s dissertation
(Alshammari, 2018), masters project report (Aaqib, 2016), conference poster (Tearo et

al., 2015), and conference paper (Alshammari et al., 2020).

8.2 What is MAR?

The Medication Adherence Reminder (MAR) application was designed and
developed to supplement traditional time-based reminders and other mechanisms like
pillboxes to promote medication adherence among patients. MAR began as a
collaboration project between the Graphics and Experiential Media (GEM) Lab, Dalhousie

University, and HealthQR Technology company. The MAR application was developed as a
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standalone application with the intention that its features would be integrated at a later
date into an existing HealthQR (HQR) application and database. The HQR application was
developed by health solutions company HealthQR to provide patients with access to
personal pharmacy information to make informed decisions about medication
consumption and refills. The HQR user interface provides patients with access to the
pharmacy database to view prescriptions online, share information with family
members/healthcare professionals, set reminders when to refill medications, and order

refills online.

Three configurations of MAR were developed to assess the impact of reward and/or
penalty as potential features to promote medication adherence among patients on long-
term prescriptions. The first configuration was a reward-based system in which points are
won when the medication is taken on time. The second configuration was a penalty-based
system in which points are subtracted when the medication is taken late or not-taken at
all. The third configuration had neither feature, and was included as a control. All three
MAR configurations included a reminder feature, which utilized time and other contextual
information (location, participant profile data) to generate reminders for taking
medication, and a history of medications taken. The penalty and reward configurations
built on theory from persuasive computing to encourage positive behaviours (Oliveira et

al., 2010, lJsselsteijn, et al., 2006, Oriji et al., 2017).

8.3 User Motivation

Smartphones are readily available as they provide platforms for applications that
are convenient and cost effective personal assistance tools (Dayer et al., 2013). Hence it
was decided to explore the use of smartphone applications as a medication adherence
aid tool for long-term prescription patients. Dayer et al. (2013) assessed medication
adherence using 160 different mobile applications to evaluate their features that aim to
improve the adherence level among users. The evaluation revealed that the available

adherence applications rely on generic and basic reminder functions like text messages
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and push notifications. Only six applications provide the user with the function to track
taken and missed doses. It was noted that the Dayer et al. (2013) review did not indicate
that any of the applications aim to adapt the patients’ behavior in relation to medication
adherence. We believe that the medication adherence issue is strongly related to the
patient’s individual behavior, habits, and values. Therefore, suggesting any solution to
overcome the adherence issue may be more effective if human factors (behavior, habits,

and values) are considered.

We find persuasive methods may be effective in changing behavior because they
rely on ubiquitous techniques to change the users' behaviour (Oliveira et al., 2010,
lJsselsteijn, et al., 2006, Orji et al., 2017). For example, context-aware systems that are
always connected to the internet and continuously monitoring the environment around
the user can utilize environmental cues such as location and time to evoke the user, which
may lead to a behavior change over time. However, we think that behavior change
requires more fundamental strategies that target the core values of the users for an
effective and long-lasting behavior change (Consolvo et al., 2006). Persuasive methods
utilize motivation strategies and indirect persuasion to change the users’ behavior at a
deep-rooted level which is different from temporally and instant changes that rely on
environmental cues like time and location. We believe that a hybrid style that merges
persuasive and ubiquitous methods may lead to a behavior change. For example, a hybrid
approach that utilizes environmental cues (time and location) and motivational strategies
(rewards) may be more effective because it works at both levels of cognition. This was
the rationale behind MAR research study as we wanted to investigate the impact of
persuasive and ubiquitous methods on medication adherence through the integration of
existing strategies for medication compliance and persuasive strategies. The concept and
techniques of persuasive behavior change, are the core concepts of MAR. MAR in
comparison to basic reminders did show a better adherence level. Our findings align with

literature that suggests the effectiveness of persuasive behavior change techniques in
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improving medication adherence (Oliveira et al., 2010, lJsselsteijn, et al., 2006, Orji et al.,

2017).

8.4 MAR and Exposure (Online Booking System) Research Projects

In the following, we subjectively compare and contrast MAR and Exposure studies
with a focus on the design methodologies and end user involvement in the design process.
The goal of this exercise is to explore how MAR and Exposure may complement each other

in terms of the PFS design approach.

8.4.1 Resemblances

8.4.1.1 PFS

In both research studies, the systems are PFS and intended for operation by
patients without external guidance. The online booking system in the Exposure
framework study provides end users with the ability to book their own breast screening
appointment without the direct support of the booking clerks and MAR also provides end
users the ability to access their medication database and report and monitor medication
consumption patterns over time. Both systems rely on the end users’ competencies

(electronic and health literacy) to successfully complete specific tasks.

8.4.1.2 User-Centered Design

UCD is the main and shared design principle between the MAR and Exposure
studies. An iterative design process was used for MAR and considered end users needs
and expectations as the main design principle. It was important for the research team,
system owners, and healthcare service provider (pharmacy) to ensure that MAR was
usable by the targeted end users. Users’ needs and expectations were elicited through
focus group activities and discussions with the system owners and healthcare service
provider (pharmacy). In addition, end users were directly involved in usability testing to

evaluate key features of MAR. The same consideration was taken while designing the
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Exposure study. However, in that study end user needs and expectations were elicited
through focus group activity and discussions with the booking clerks at the NSBSP. End
users also were involved in the prototyping activity to elicit the system’s features and

functions.

8.4.1.3 Health Care Context

The shared principal function between both research studies is serving patients by
providing them with tools that aid them in managing their health condition. Both systems
are health information systems that provide a key foundation to assist patients in making

informed decisions about their health conditions.

8.4.2 Distinctions

8.4.2.1 Underlying Principles

Both studies were experimental in nature, but for different purposes. MAR
evaluated the influence of persuasive techniques on the users’ medication adherence.
The Exposure study provided a design to access a booking systems created through
features elicitation by the end users. The underlying principle of MAR was persuasive
technology that influences users’ behaviour over time through persuasion techniques
(reward/penalty system). When the medication was taken on time, MAR rewarded the
patient with points that accumulated over time and that could be redeemed for special
rewards at the sponsoring pharmacy; if the medication was missed or taken late, the
system would penalize the end user by subtracting points from the users’ profile. We
wanted to assess the reward/penalty system on the patients’ medication adherence over
time.

In contrast, the online booking system (Exposure study), relied on the values and
beliefs of the end users as a motivation to use the system for online booking if
implemented in the future. In addition, Exposure study involved participants who are

willing to be part of a study on online booking which may indicate that they were already
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motivated. End users were asked to design an online booking system able to mitigate

different operational complexities that may be encountered by the end users.

8.4.2.2 End users Involvement in the Design Process

It is typical in UCD process to carry PD activities early in the design process by
proposing a system, building a prototype, and finally conducting a user study to compare
different approaches of the proposed system. This is the approach that was implemented
during MAR study, where we developed three versions of MAR and had a group of
patients compare the designs. Consequently, the end users were involved after
developing the first prototype to complete usability and comparative study. In the
Exposure study, end users were involved in developing the first prototype of the online

booking system.

8.5 Discussion

8.5.1 Potential End Users

The process of designing and developing the MAR application took place alongside
direct discussions with the HealthQR team and some meetings with a chain of local
pharmacies in Nova Scotia, Canada. The MAR development team met with the
stakeholders on multiple occasions to identify application requirements and to gain a
deeper insight into the user population. Similar to MAR, the online booking system’s
requirements and potential end users were explored through direct discussions with the
booking clerks at the NSBSP. In both studies we started by addressing two questions: who
are the users and what are their key tasks. This was achieved by performing a contextual
inquiry in the form of a series of discussions with the service providers (HealthQR team
and NSBSP clerks). Our approach in investigating the population relevant to design aligns
with the “understanding users” phase of a phased UCD process model (Greenberg, Task-

Centered System Design, n.d).
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The elicited requirements and user information was utilized differently in the MAR
and Exposure research studies. During MAR development we prioritized progress to a
functional prototype over consideration of underlying operational complexities that may

be encountered by end users.

On the other hand, in the Exposure study the goal was to achieve effective PFS
designs that would address extreme use cases. The discussions with clerks revealed how
concerned they were about the use of online booking systems by patients without
assistance. Therefore, we relied on the extreme characters and scenarios to uncover
complexities that might be encountered by patients when booking an appointment.

We believe that the exploration phase with the service provider (booking clerks in the
Exposure study and HealthQR in the MAR study) played a major role in guiding
requirements elicitation. While the HealthQR team raised issues that some patients might
encounter, we did not use these with participants during design. The MAR development
may have looked different had the Exposure technique been applied. For example, if the
HealthQR team were concerned about patients with vision complications and their ability
to interact with MAR, we might have engaged potential users in a design activity, first
exposing the participants to scenarios of users with impaired vision (among other
extreme scenarios) and find out how they propose addressing this complication. For
example, they may suggest to modify the MAR interface by utilizing a voice-controlled

virtual assistant to facilitate the interaction between MAR and the patient.

8.5.2 Exposure-Based Features Vs Features Grounded in Theory

MAR users were involved at a later stage of the study to evaluate the influence of
penalty and reward on adherence: they were provided with a fully functioning prototype
with which to interact. Usability feedback was only collected as supplemental
information, and so the study was not a true usability test in UCD terms, however, it was
comparable to usability tests like those conducted in later phases of a design project.

Based on what we have learned from the Exposure study, it may have been advantageous
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to integrate theory-based design with PD design into MAR by involving end users in the
design process during medium and high fidelity design activities as well. For example, end
users may suggest designs that would minimize the psychological impact of the penalty
feature by emphasizing the positive impact of the penalty system on medication
adherence. The Exposure research suggests that exposing participants to extreme
scenarios relevant to using the penalty feature (for example, negative responses including
non-use, adverse psychological effects) might have encouraged more nuanced and

inclusive approaches to integrating that persuasive technique into a design.

A closer look at the features that were suggested by the exposed participants in
the Exposure study shows that some features may have been missed if the participants
were not involved through the exposure technique. For example, the feature of
appointment auto-synchronization across all personal calendars was only suggested by
the exposed group; not by the un-exposed group or the clerks. On the other hand, there
are other key features that are recognised by the medical booking systems developers
like the compliance with the Health Insurance Portability and Accountability Act (HIPA)
and no-show tracking (Couey, 2021). Another example from the MAR study is the penalty
and reward motivation, particularly penalty, which is unlikely to emerge organically by
end users through PD sessions due to the concept of “loss aversion” that is not admirable
by users (Hannan et. al, 2005). This shows that Exposure in isolation will not typically
ensure a comprehensive or effective design. It is worth mentioning that the design
features that were suggested by the participants in the Exposure study did not contradict
with the suggestions made by the booking clerks nor the literature. In this case we believe

that an iterative prototyping and evaluation would still be necessary after the PD activity.

Personas, scenarios, and the underlying operational complexities are not design
features of the online booking system. In addition, it is not expected that end users will
suggest design features to accommodate complex scenarios. Therefore it was critical to

discuss situational complexities with the senior clerks to elicit a list of scenarios and then
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use them to evoke end users during design sessions. In the case of MAR, however, it may
not be likely that end users would suggest a penalty function as a method of behaviour
change and thus a more traditional prototype/test approach had to be used for MAR.
Comparing and contrasting the methodologies of both research studies allows us to
contribute to the collective knowledge regarding involvement of end users in the design
process. This comparison provides knowledge about involving end users in the
development of PFS the benefits of an evoking strategy (Exposure) to increase the
chances of producing rich prototypes vyielding features to accommodate usage
complexities. We believe that PD is only one part of a comprehensive human-centered
design process. Hence, an integrative approach would meet the expectations of both end

users and developers.
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Chapter Nine: Implications and Conclusion

Research implications and recommendations to PFS developers are presented in this

chapter, followed by opportunities and directions for subsequent research.

The aim of this research was to address the gap in the literature on the value of
involving end users early in the design process of PFS and the influence of this
involvement through exposure to operational complexities on the design decisions. This
was achieved by stimulating the end users before they started designing the first
prototype of the PFS (online booking system). The results revealed a difference between
the artifacts produced by the exposed group and un-exposed groups in terms of features
and rationale behind design decisions. This indicates the influence of the exposure
technique on the design decisions made by the exposed participants. The results suggest
that involving patients in the design process and intentionally evoking them through the
exposure technique yield PFS designs that are rich and comprehensive in terms of both
the features and rationale underlying design decisions. The process is believed to also
yield systems that meet the needs expectations of a wider range of end users.

The “exposure” strategy may be integrated with available end users engagement
strategies and validated through future research to build conceptual end users

engagement framework for PFS design and development.

9.1 Exposure: A Conceptual Framework for Complexities-Driven Patient-
Facing System Design
Based on our findings, we propose a conceptual framework describing engagement
of end users in designing and building PFS. The core of our proposed framework to evoke
end user engagement (exposure), which aligns with the literature that proposed further
research to develop guidelines for end user engagement (Rodriguez-Calero et al., 2020,
Privitera et al., 2017). The following subsections led to the proposed conceptual

framework.
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9.1.1 How to Engage Service Providers?

Service providers, such as healthcare providers, are important stakeholders when
it comes to developing HIT systems or PFS. Their input is crucial for requirements
elicitation and overall design flow. The majority of HIT systems and PFS commence
discussing system requirements with the service providers to build the initial prototype
that can be used through an iterative prototyping cycle among service providers and end
users. Our approach contrasts with this in the way and timing of involving the service
providers in the design cycle. Our approach suggests involving the service providers not
to identify the requirements and main design lines, but to identify all possible
complications based on their interaction with patients over the years. This is done to
prepare a list of complications in the form of usage scenarios that can then be used to
involve the end users at a later stage is prepared. Our approach aligns with the principles

of “getting the right design” (Tohidi et al., 2006).

9.1.2 How to Engage End Users?

End users are the focus of any system that is designed based on PD principles. It
makes sense to involve them at the early stages of development, but how and what
should their role be. This approach contrasts with the common approach among PFS
developers which is to approach patients with a prototype, of low or high fidelity, based
on the discussions with the service providers and to have them evaluate the prototype
and/or to suggest improvements (Yang & Asan, 2016, Piper & Hollan, 2013, Niet al., 2011,
Pedersen & Wolff, 2008, Nystorm et al., 2018, Honekamp & Ostermann, 2011, Gonzales
& Riek, 2012, Wilcox et al., 2010). It is likely to minimize the negative impact on end users’
design creativity by involving them in the design process before developing the first
prototype. Providing end users with a pre-developed prototype and asking them to use it
as a reference for their design may limit their creativity and the ability to suggest unique
features. Therefore, it was important for us to consider involving end users in the design
process without biasing their design decisions with a pre-developed prototype. We also

suggest exposing participants to operational complexities to achieve a higher level of
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engagement and inspiration. Our approach aligns with the findings of Tohidi et al., (2006)

on how to get “the right design”.

9.2 Exposure: A Conceptual Framework

Exposure is our proposed conceptual framework for complexities-aware PD for PFS,
which is built on three literature supported pillars and a fourth pillar that we controlled
in our research. All pillars are inter-related (see Figure 10) that support the initial stages
of PFS development. This conceptual framework helps to address the need identified in
the literature for guidelines on how to engage the end users “intentionally” at early design

stages (Rodriguez-Calero et al., 2020; Privitera et al., 2017).

The pillars of Exposure are defined as follows:

1. Operational Complexities (control variable): This pillar is the focus of this study. It
relates to the process of exposing the end users (designers) to potential
operational complexities that were identified from discussions with the service
providers. The exposure must be completed before approaching the design
activity. The exposure activity should highlight real-life encounters between
different personas and operational obstacles.

2. End Users (literature-supported) (Rodriguez-Calero et al., 2020): End users
empowerment maybe increased through involving them in the design process of
PFS.

3. E-HLA (literature-supported) (Karnoe et al., 2018): This pillar relates to the
Electronic Health Literacy of the end users. We recommend selecting a wide range
of Electronic Health Literacy (low to high), to accommodate the population that
will use the intended system in the future.

4. Initial Stage (literature-supported) (Jensen et al., 2017, Rodriguez-Calero et al.,
2020, Cooper, 2018): This pillar relates to the proper timing of end users’
involvement in the designing activity. Early involvement in the design process is

recommended by the literature.
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The exposure activity is intended to be carried out at early stages of the design
process. Engaging the end users after the development of the first prototype and asking

them to test it, will limit their choices given the boundaries of a functioning prototype.

Another pillar is the electronic health literacy of the participants who will complete
the exposure and designing activity. Including participants with a good representation of
electronic health literacy will increase the chances of producing artifacts with rich design
elements. It is fundamental to involve the end-users in the exposure activity followed by
the design session. PFS researchers are advised to investigate the integration of exposure

techniques with other literature based design practice recommendations.

Initial Stage

Complexity
Aware Approach

Built on 4 Pillars
of PD

Figure 10 Exposure: A Conceptual Framework
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9.3 Conclusion

Healthcare organizations can provide patient access and control of health-related
data to patients through Patient-Facing Systems with little to no external guidance. If the
external guidance and support are completely absent, the interaction between end-users
and the PFSis susceptible to operational complexities that may negatively impact the end-
users. For example, a patient who wants to book an appointment for breast screening
through the online booking portal may face difficulties in comprehending medical terms
presented on the user interface. This difficulty may hinder the patient’s experience in
interacting with the online portal and may discourage the patient from using the online
portal in the future (Karnoe et al., 2018, Parker et al., 1995, Murphy et al., 1993).
Therefore, it is important to consider operational complexities and patient associated
competencies that may enable end-users to overcome these complexities while designing
PFS. The literature suggests involving end-users in the design process of computer
systems, which leads to systems that meet the needs and expectations of the end-users.
The literature also suggests considering end-users operational skills and competencies,
like health literacy and electronic literacy, while designing PFS (Karnoe et al., 2018). End-
user involvement in the design process of PFS varies in terms of timing, strategy, and
methods. Prototyping techniques can be utilized as tools to aid the design and
development of computer-based systems (Rodriguez-Calero et al., 2020, Norman, 1993,
Kirsh, 2010). Our investigation into the influence of exposing end-users to the underlying
operational complexities on their design decisions during the prototyping stage of PFS,
has provided us several insights. Design artifacts produced by the exposed end-users,
independent of their electronic health literacy, were richer in terms of features that may
accommodate operational complexities, as compared to experienced designers (booking
clerks) and un-exposed participants. Our results imply that end-users when involved in
the design process are influenced by internal/individual factors and external/activity-
related factors. To visualize the factors and have the opportunity to see the bigger picture,
we created the following diagram that describes the factors (themes and subthemes) that

influence design decisions during design sessions (see Figure 11).
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Influential Factors on Design Decisions

@
Design Considerations

’

Influence (Individual Approach)
+ Design Reference.
e-Literacy.

e-Booking Values.

Core Feature.

Engagement.

Features

mo[4 udisag

Website Purpose

Influence (Task & Prototyping)

Figure 11 Summary of Influential Factors on Design Decisions

These factors, if taken into consideration by the developers, may lead to better
understanding of the special needs of the intended end-users of the system they are
developing. Based on the “exposure” factor and the other three literature-supported
factors we develop a conceptual framework for end-user involvement in PFS design. We
call the framework “Exposure” which is a complexities-aware PD framework for PFS. The
conceptual framework is built on four inter-related pillars, exposure, end-user, initial
design stage, and electronic health literacy. The core feature of the proposed framework
is end-user exposure to operational complexities. The exposure will yield well-informed
and comprehensive design decisions (in terms of features and rationale). The framework
addresses the need for a set of guidelines on how to engage the end-users at the initial

stages of system design.

In the following, we provide a use case example to provide more details on how

to use the proposed conceptual framework.
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A typical scenario: a healthcare provider wishes to provide their clients with an online
portal for online appointment booking. The healthcare provider approaches a PFS
developer for design suggestions and implementation. The developer arranges a series of
discussion sessions with the senior booking clerks who are in direct contact with patients.
The goal is to gain a deeper insight into the operational complexities that are faced by the
patients and clerks. Based on the discussions with the clerks, the developer prepares a
set of personas and scenarios (using Nielsen’s model of personas and scenarios) (Nielsen,

2003).

Following the completion of personas and scenarios, the developer approaches
the booking clerks to review the scenarios. The developers may also provide the
healthcare provider with the e-HLA tool kit to be distributed among the clients. The goal
is to gain insight into the population in terms of electronic and health literacy. The e-HLA
tool kit would also be utilized as a recruitment tool, by scoring the completed forms, to
identify a set of clients that represent a wide range of electronic and health literacy. The
developer splits the scores into thirds (low, medium, and high), and then identifies and
contacts patients from the three groups. The identified participants may be contacted to
arrange the designing activity. The activity starts by introducing the concept of online
booking to the participants by providing common commercial examples of online

services.

The developer then introduces the scenarios to the participants. Each participant
will read the scenarios and ask questions if needed. The developer plays a tutorial video
of an acting participant completing a basic design task. This step makes sure that the
participants are comfortable completing the design activity. At this point, the participants
are asked to design an online booking interface for a healthcare appointment using a low
fidelity prototyping technique. The developer may use a set of basic requirements to be
used by the participants to keep the activity flowing. Here we provide an example of such

basic requirements: successfully book an appointment, confirm the appointment, and
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view the medical chart. The developer may inform the participants that they are not
limited to the basic requirements, as they can add any features/functions they want.

It is critical to stress that these are the minimum requirements to complete the designing
session and they are welcome to suggest any additional features/functions that might be
helpful for future users. Participants must be reminded that they are expected to think
aloud during the session. Each design session is followed by a short audio-recorded, semi-
structured interview. The goal of this step is to explore the willingness of the participants
to use the online booking systems and the associated core values with using online
booking. The identified core values may be incorporated into future proposed systems by
PFS developers. The core feature of the proposed framework is the exposure activity
where end-users are exposed to operational complexities in advance. Exposing end-users
prior to the design process increases the awareness of potential complexities, which likely

will yield more comprehensive design features.

The above-mentioned example on how to implement the “Exposure” framework, reflects
the ideal situation of implementation. We believe it is ideal to involve the service provider
as early as possible to generate the complexities and then utilize the complexities to
generate personas and scenarios. It is also ideal to involve the end users in the exposure
activity by providing them with a blank design canvas without relying on a pre-defined
prototype or any design constrains. We believe that there are only a few situations where
this framework should not be used. For example, when developers do not have a set of
complexities that are derived from a contextual inquiry with the service provider. We
recommend against relying on the literature to identify a set of complexities and then
generate the scenarios and personas from these complexities. We believe that every
health information system project has a unique usage context, therefore it is important
to communicate directly with the stakeholders to identify the constraints and boundaries
of the project. Another example would be a situation where developers are being asked
to prioritize progress to a functional prototype over consideration of underlying

operational complexities that may be encountered by end users. Finally, we recognize
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that it may be difficult for developers to use this framework if the work is constrained by
a limited budget, given that accommodating extreme usage scenarios is associated with

both higher cost and a longer development time.

In our study, “Exposure” was the only pillar that we controlled. Therefore, it is important
to consider the unknown factors in relation to the Exposure framework. We relied on
recommendations from the literature and service providers to build the framework and
test it while controlling only exposure, but we don’t know how the other pillars may
impact the efficacy of exposure. For example, one of the pillars is early involvement of
end users in designing the first prototype. However, we don’t know whether exposure is
may be valuable to layering the design decisions. There may be other opportunities for
developers and service providers to build a basic prototype and then apply any
refinements, before the early involvement of end users in the design activity. Another
pillar is the involvement of end users, but what if we use the concept of exposure with
other individuals that are indirectly invested in the project? In fact, developers
themselves may benefit from the activity. This leads to the question ‘is exposure
important only for end users?’. Therefore, further research is required to determine the

impact of any variation of the pillars and the relationships between the pillars.

Designers should not provide end-users with a blank canvas and expect them to
generate features and design suggestions that accommodate underlying usage
complexities. Designers are recommended to frame the underlying complexities for end-
users (designing participants), without placing boundaries that restrict what they can do.
Our contribution suggests framing the problem through evoking the end-users by
exposing them to usage complexities at the same time provide them with a blank design
canvas that they can use to suggest features that may address the complexities from the
end-user perspective. We believe that the advantage of this approach is the ability to
design systems that accommodate PFS underlying complexities from the perspective of

the patients who are the end-users of the proposed systems.
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Appendix A

Phase One — Exploration of Complexities — Guiding questions for Senior
clerk interviews

How do you know if the patient has special needs or mobility issues? (e.g. any
condition that may affect the length of the appointment or the need for a second
technologist) What words do you use? Please describe in detail the procedure you
follow once you identify that.

How do you know if the patient requires 2 or more time slots for screening? What
do you do once you know that?

How do you make sure that 2 technologists are available at a specific time slot to
scan a patient with special needs?

Do you follow a verification process if somebody is calling on behalf of a patient?
Do you find it necessary? Do you add a note to the appointment that somebody is
calling on behalf of the patient?

Can you tell me which patients are better served by calling NSBSP rather than e-
booking? Why?

| know that you ask the patients if they had breast surgery, to my knowledge the
definition of the term surgery might not be clear for some patients. For example,
a biopsy might not sound like surgery for the patient. My question is, how do you
make sure that the patient is clear about the term surgery? Please provide me
with a list of all possible surgeries.

If | am building an e-booking system, how do | incorporate your knowledge into
this system? What questions should | incorporate?

| know that you don't accept symptomatic patients (ex. specific nipple discharge),
please tell me about all criteria that you check with patients to ensure eligibility

for booking.
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Appendix B

(Phase one — Exploration of Complexities — Supporting Quotes for Thematic
Analysis)

Supporting quotes for users/patients empowerment theme

P3 “they don’t have to wait on the phone they don’t have to find a time to call”.

P1 “now you can’t reach people here in weekends or evenings. | hope that the uptake of
screening would increase by giving people more abilities”.

P2 “I think ladies will be empowered to do that themselves to take care of themselves”.

Supporting quotes for online portals usability theme

P3 “if we have ladies with Down Syndrome, they can go to the mobile, its fine, but they
just need two appointments”.

P2 “Some ladies will say no but | had a mole removed. Which to them could be surgery”.
P3 “if the biopsy is fine, we don’t consider it a surgery either. So, there are a lot of medical
terms and | don’t understand all medical terms, and when you ask, have you ever had any
breast surgery, well | will question what do you mean by breast surgery”.

P1 “the downsides | can see is if the system doesn’t work the way it should and someone
gets booked early or get booked inappropriately”.

P2 “when | ask about surgeries they say no, then | ask about implants they say yes”.

Supporting quotes for generation gap theme

P1 “older patients feel more comfortable when they hear a human voice”.

P3 “Elderly patients, they benefit by calling to book”.

P1 “the older generations would want to speak to someone in person or just don’t feel
comfortable using the technology”.

P2 “it depends on the generation you are from, whether you are computer savvy or not a
computer savvy, there is a certain age of women who would not even think of going in

this route”.
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Supporting quotes for eligibility theme

P3 “if you’re not breastfeeding, there is no possibility of pregnancy, but if you are
breastfeeding then you can’t have a mammogram for 6 months after a person finish
breastfeeding”.

P1 “ensure the patient has not had any kind of intervention between her last exam, so
asking questions or reconfirming sometimes they are not a breast cancer survivor or they
don’t have got implants”.

P2 “The only downfall for ladies booking online is that we ask eligibility questions to

certainly make sure they are eligible for the screening appointments”.

Supporting quotes administrative and clerical duties

P3 “I had to call 18 ladies for rebooking because the machine was down, but that is
different”.

P2 “I don’t know if they would see it as an advantage, they may think that their job might
be in jeopardy if a fewer number of ladies were calling, they might think that their job is
impaired”.

P1 “the idea of using technology to replace a real person would be a concern”.

P2 “there are other things for them to do if the phones are not busy”.
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Appendix C

(Phase Two — Complexities Impact On Design Decisions — Patient Survey)

PR3 DALHOUSIE

IWK Health Centre UNIVERSITY

Ver 3. Nov 26", 2019

Online Booking Systems for Breast Screening
You are invited to participate in our study by filling out this survey (will take 10 min).
‘What is Our Project about?

Sinee 1991, the Nova Scotia Breast Screening Program (NSBSP) has used a central booking office
to book all screening appointments. Women have to phone the program during business hours to
book an appointment. This project is trying to explore how women could use an online system to

book their appointments, and what challenges they may face.

Not all women have the same level of comfort with computers — some may wish to call the
program, while others might want the flexibility to contact the program during non-regular
business hours to book their sereening appointment. In addition, women are asked some questions

about their medical history, and we need to understand how practical this would be.

This survey asks women who have had a screening appointment, to answer some simple questions
about their comfort with computers and their general health knowledge. You will also be given
the choice to find out more about how you can participate in a focus group that will bring women
together to talk about how a booking system could be designed to suit their needs. These focus
groups will target both women who are comfortable with computers and medical terms as well as

those who may be less comfortable.

Your participation will help us in learning about women’s needs and expectations about online
booking systems. You are being asked to answer the survey questions — your participation is
voluntary and you may skip any questions you don’t wish to answer. Finally, yvou will be given
the option to learn more about the next step —a focus group discussion — by giving us some contact
information (this will be kept separate from your survey answers). [f contacted, you will be
provided with more information about the focus groups, and you can then consider if you'd like to

participate.

If you have questions you may contact the lead researcher, Khalid Tearo (tearofdal.ca).

124



DALHOUSIE
UNIVERSITY

Ver 3. Nov 26, 2019

Survey

Please answer the following questions by selecting the option that corresponds to your answer:

a. How often you use the internet for booking (hotels, flights, government services...etc.)?

Always Sometimes Never

b. How often you use the internet (including mobile applications) for health services (pharmacy,

family clinic...etc.)?

Always Sometimes Never

c. Tam interested in booking my re-screening appointment at the NSBSP using the online booking

website

| Strongly agree ‘ Agree | Neutral | Disagree ‘ Strongly disagree

d. To my knowledge, the term “Biopsy” means

| Surgical procedure ‘ Non-surgical procedure ‘ Neither

Tool 1. Functional health literacy

Imagine this is a patient information leaflet on 500mg paracetamol tablets (Panodil similar to Pnadol).
Fill in the blanks by choosing from the four options below each blank.

You can Panodil without a prescription.
A, see

B. get

C is

D. go
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UNIVERSITY

ﬂmm DALHOUSIE

Ver 3. Nov 26™, 2019

Panedilis a painkiller and also your temperature when you have a fever.

A. reuses

B. increases

C. rescues

D. reduces

If your doctor has Pangdil for you, always follow your doctor's instructions.
A. properly

B. prescribed
C. orchestra
D. manager

If in doubt, ask your doctor or

A. gotothe library

B. use an applet/application

C. ask a pharmacist

D. make a counterclaim

The usual dose for adults is 2 tablets of 500 mg (total of mg) 3-4 times daily
A. 250

B. 1000

C. 3000

D. 4000

and a maximum of tablets (4000 mg total) daily.
E. 2

F. 4

G. 6

H. 8

The maximum dose for children in 50mg/kg/day divided in 3-4 doses per day. E.g. if the child weights 30
kg, the maximum does is mg a day.

A. 500

B. 1000
C. 1500
D. 3000
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DK DALHOUSIE

IWK Health Centre UNIVERSITY

Ver 3. Nov 26'", 2019

A dose of Pangdil than the recommended one is dangerous and can cause long-term
damage.

A. sweeter

B. less

C. higher

D. quantity

It is important that you seek as soon as possible if you suspect an overdose.
E. aaway

F. adoctor

G. adentist

H. alip

Symptoms of overdose may include vomiting, stomach aches/pains, nausea, jaundice and discoloration
of urine and stools. In the worst case, after approx. 3 days patient may lose and
die of liver failure.

A. evidence

B. the practice
C. determination
D. consciousness
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Ver 3. Nov 26, 2019

Tool 2. Health literacy self-assessment

On a scale from very easy to very difficult,
how easy would you say it is to:

Very Difficult Easy
difficult

Very Easy

Find information on treatments of illnesses
that concern you?

O O O

Find out where to get professional help
when ill? (e.g., at the clinic, at the
pharmacy)

Understand what your doctor is saying
to you?

Follow instructions from your doctor or
pharmacist?

Find information on what to do in
case of mental health problems such
as stress and depression ?

Decide on the basis of information in
the media, how do you want to protect
yourself against illness? (e.g.
newspapers, brochures, internet or
other media)

Find information on habits that are
good for your mental well-being? (e.g.,
meditation, exercise, walking, etc.)

Understand advice on health from family
members or friends?

Evaluate how your bad habits are affecting
your health? (e.g. drinking and eating
habits, exercise, etc.)
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Ver 3. Nov 26", 2019

Tool 3. Familiarity with health and healthcare

Rate on a scale from not at all familiar to completely familiar.

How familiar are you with the following Not at all
items? familiar

Completely
Familiar

Rehabilitation

Spleen

Medical ventilator (respirator)

Withdrawal (symptoms)

Autism

Oooooo-
OOooooo~
OOooooo -

Abstinence

Ooooog -~

Tool 4. Knowledge of health and disease

Choose the option that you believe is the right one for each of the seven questions.
When you receive a blood test results, what does the term “haemoglobin” mean?

O The blood type

O Blood platelet

O Your blood percentage

01 will ask someone else, since I'm unsure about the answer.

oo oTw

What does the term “fracture” mean?

a. Ovomiting

b. O Broken bone

c. Dkidney failute.

d. 01 will ask someone else, since I’'m unsure about the answer.

What other term can be used instead of the term "palsy"?

a O Paralysis

b. DOFertilization

c. nScaIpeI

d. 01 will ask someone else, since I’'m unsure about the answer.
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Ver 3. Nov 26, 2019

Which of the following is one of the livers main functions?

a. O Detoxing of the blood

b. [ Oxygenate blood

¢. Ourine production

d. 01 will ask someone else, since I’'m unsure about the answer

Nephrology is the doctrine of?

a. O Liver disease

b. O Kidney disease

c. ONervous disease

d. O} will ask someone else, since I'm unsure about the answer

What is one of the main functions of the pancreas?

OTo oxygenate the blood

OTo produce stomach acid

O To produce insulin

O01 will ask someone else, since I’'m unsure about the answer

e n oo

The last three tools concern the use of electronic devices such as computer, tablets, smartphones,
smart TV or similar.

If you use other electronic devices than a computer, then base your answers on the electronic device
that you use the most in everyday life.

Tool 5. Technology familiarity

Rate on a scale from not at all familiar to completely familiar.

How familiar are you with the following Not at all Completely
items? familiar Familiar

1 2 3 4
Keyboard (]| ] [ ]
Settings D D D D
Operating Systems (e.g. Windows) O O O O
User Name D D D D
Wi-Fi O ] ] ]
Copy & Paste O O O O
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Ver 3. Nov 26'™, 2019

Tool 6. Technology confidence

On a scale from not at all confident to completely confident, rate your use of computers.

How confident do you feel ...? Not at all Completely
confident confident
1 2 3 4
Using a computer in general? O O O O
Using a computer other than your own? O O O O
Using touchscreen? D D D D
Finding information online? O O O O

Tool 7. Incentives for engaging with technology

On a scale from completely disagree to completely agree, rate your experience of computers.

How much do you agree or disagree with | Completely Completely
the following statement: disagree agree
1 2 3 4
| am interested in using computers. D D D D
I am fond of my computer. D D D D
I am not afraid to try out new functions on
computers. D D D D
| am open to new possibilities of using
computers. D D D D
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PR3 N DALHOUSIE

Ver 3. Nov 26", 2019

‘Interested in providing more information?

We are conducting a related study about how online booking systems can be used to book future
screening appointments. Your participation is valuable and can help us understand how patients

might use computers to book these appointments.

If you are mterested m receiving more information about our study, please provide us with the

following:
MName (print):
e-mail:

Phone number:
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Appendix D

(Phase Two — Impact of Complexities on Design Decisions— Guiding
Questions Post-Prototyping Interviews)
e Am | willing to inject time and effort to use online booking tools?

e What are the circumstances that will make you consider using online booking

tools?
e How might online booking tools help me in comparison to phone-based booking?

e What are the most valuable aspects/values of using online booking tools?
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Appendix E

(Phase two — Impact of Complexities on Design Decisions — Artifacts)

@ ENSBSP.CG J CQ Search @

1- View user profile.
2- Book the appointment.
3- Confirm the appointment.

O o

L « > MIX @ (;\ 05:51 ~

@ D Gttp:llwww.url.com _) CQ Search @

1- View user profile.
2- Book the appointment.
3- Confirm the appointment.

SIGN IN

MSlI card
info and
password to
login

— “« » X (‘\ 0230 ~ v
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@ D thp://www.url.com J (Q Search @

1- View user profile.
2- Book the appointment.
3- Confirm the appointment.

Which screening site would
you like to visit? < July >
2010

Sun Mon Tue Wed Thu Fri

Which is the closest to your e m o

location? » l_l_/ ng @ @

o . @@B@@@ JUULUL

1- The next appointment is ... @ @ @@ @@ @ .

2- =

3 L19][20]{21]|22 23, 24 |25,
s zr]n] 0]l

“« » X (‘\ os:ooA _/

@ D thp://www.url.com J CQ Search @

1- View user profile.
2- Book the appointment.
3- Confirm the appointment.

Confirmation page

> | | e

HH %
. >
Mail
Mail
. “« » MX @ (;\ 03:46 ~ _
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eI

@] D Gttp:!hnww.url.com

) CQ Search

®

Mail Message

Feedback

Questions about the booking process.
(2 short and simple questions)

“ > L MIX e m 05:()6A

1- View user profile.
2- Book the aapointemnet.
3- Confirm the appointement.

_/

“« » b MIX e m 02:41‘)A

CQ Search

®

1- View user profile.
2- Book the aapointemnet.
3- Confirm the appointement.
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@ D G“P:""WWW-“”-CO”" J CQ Search @

1- View user profile.
2- Book the aapointemnet,
3- Confirm the appointement.

NOTE: Current month
and forward.

J July o>

ﬁxﬁ“ﬁ? IGO0
s W SRR

k'@%@gb%@@

LreJleo ][22 20 24 5]

( leeJlerles sl )

L‘ - » MIX (;\ 08:32 ~ —

YV ILIUYY

@ D GtmiffWWW.url.com J CQ Search @

1- View user profile.

2- Book the aapointemnet.
_ -

Now we need some specific medical information.

Please complete the following form:

Health ID

Date of birth

Current family physician

Any specialist physicians (provide examples)

L -« » MIX e (6\ 17:00 ~ _
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YV IIUUVY

@ D Gttp:ffwww.url.com J CQ Search @

1- View user profile.
2- Book the aapointemnet.

To ensure that we have the right person and current 3 Confirm the appointement,
contact info please complete the following form:

Demographics - not part of the narrative

- “« » mx (6\ 0324 ~ A _J

wingaow

@ D Gl‘tp!ﬂWWW.url.com J (Q Search @

1- View user profile.
2- Book the aapointemnet,
3- Confirm the appointement.

\_ “« » MX (‘W 06:03 A _
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@ D thp:.’fwww.url.com - J CQ Search @

1- View user profile.
2- Book the aapointemnet.
3- Confirm the appointement.

Welcome to the NSBSP (fullname) website

\_ “« > MIX (6\ 09:05 ~ A _J

@—E nsbsp ) (6 Search _®)

1- View user profile.
2- Book the aapointemnet.
3- Confirm the appointement.
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@—E nsbsp

) CC_? Search @

1- Wiew user prafile.
2- Book the aapointemnet.
3 Confirm the appointement.

@ [:] Gmmmw.un.oom

) @ soamn ®

available time &
location

1- View user profile.
2- Book the aapaintemnet.
3 Confirm the appointement,

<

July >

2010

Sun  Mon  Tue Wed  Thu  Fri Sat

e ]ls]l4]
BHbHbE
[12)l13L1a]l1s L 1g) 17] v,
L19]]z0,[21){22][20, 2¢] s

26 ][27 28 20 Lao,
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@ D (htlp:mnmw.url.mm _) (Q - @

1- Wiew user profile,
2- Book the aapointemnet.
3- Confirm the appointement.

reminder options and visit instructions:

arrive 15 early
no deodrant
..etc

hdail
vy
@ 1- View user profile.
2- Book the aapointemnet.
3- Confirm the appointement.
Choose the location for
the screeing site:
1- E
2-
Use
Health ‘
card ID
14-
_ - (a2 J
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D Gttp:ﬁwww.url.com J (Q Search @

1- View user profile.
2- Book the aapointemnet.
3- Confirm the appointement.

< July > Time slots
2010

@E
EIENEAEY e Y Eh
2]l 13][1a]lss 16 71 e
[191[20]{21]l22 2o [ 2a] 5]
LENEIEYENEY

YLy

@ D Gﬂplt'fwwwwl.com J CQ Search @

1- View user profile.

Conﬁ rmation methOd S 2- Book the aapointemnet.

3- Confirm the appointement.
- ]

. Print
Facebook Mail

— - (oA —/
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@ D Gttp:ﬂwww.url.com J (Q Search @

1- View user profile.
2- Book the aapointemnet.
3- Confirm the appointement.

Please feel free to contact us if you are facing
any issues with your appointement.

Reminder methods

Mall Message

£

@ D G‘lttp:.f/www.url.com J @ Search @

1- View user profile.

2- Book the aapointemnet.
3- Confirm the appointement.

Facebook

NS #
Medicare

A
LOGIN

0 e
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yingow

@ D Gﬂp:ﬁwww,url.com

1- View user profile.
2- Book the aapointemnet.
3- Confirm the appointement.

Choose location

HRM....etc.

< July >
Date/Time g fly: s B 5 B

Lol2](s]le]
B ENEENTIEYED
12, 13][ 14 (5} 16 [ 17] 18
(16][20{21[22] (25, [24] 25,

l2s. 2728, |20 a0,
&

_ o A )

NV ILIJOVY

@] D @hp:lfwww.url.oom j CQ Search @

1- View user profile.
2- Book the aapointemnet.

@ 3- Confirm the appointement.

New info

R




@ D Gﬂp:l/www.url.com ) (Q Search @

1- View user profile.
2- Book the aapointemnet.
3- Confirm the appointement.

Confirmation page

v

®

Mail Facebook Message ’ @

o (@ ,

N
@ D ( NSBSPC& ) (Q Search @

-\,.

. - (a YA J

1- View user profile.
2- Book the aapointemnet.
3- Confirm the appointement.
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1- When was your last mammo?
2-Had any issues with your last visit?
...etc.

Sun Mon Tue Wed Thu Fri Sat

Llzfsls)

@@@@@

—_—

— - (o A

@ D G\np:ﬁwww.url.com ) (Q Search @
Check all info on
the chart before
booking to update
basic info and
confirm as well.
@ - (.\m _J
@ D Gttp:lfwwwurl.oom J (Q Search @
Q about health history:
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VYU

@ D Gttp:ﬂwww.url.oom J CQ Search _®)

1- View user profile.
2- Book the aapointemnet.
3- Confirm the appointement.

%

e e (72 i}
Please arrive 15 min before your
appointemnt.....etc

— - (0 A J

YINJOW

@ D Gﬂp!fn’WWW.url.cum J (Q Search @

1- View user profile.
2- Book the appointment.
3- Confirm the appointment.

Go to google and search for NSBSP.

\— « v v lmx w (@) o~ B _J
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AV IIUYY

@ D GWIIMWW.url.mm J CQ Search @

1- View user profile.
2- Book the appointment.
3- Confirm the appointment.

L “ » ©omix --mos:‘un _/

NV IUUYY

@ D Gﬂp!f"WWW-UT'-ODm / \\ _) CQ Search @

V4
1- View user profile.
2- Book the appointment.
3- Confirm the appointment.

Screening locations

Enter your postal code (code)
This will generate the locations

close to the code.
2.
3-
\_ “« o mix --m()?:SSA _J
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@ D Gttp:l!www.url.com - J (Q Search @

1- View user profile.
2- Book the appointment.
3- Confirm the appointment.
Any username
and password
can be used
L “« > MIX e (‘3 10:34 ~ i

YVINUOW

@ D Gﬂp!ﬂwww.url.oom J CQ Search @

1- View user profile.
2- Book the appointment.
3_

< Jul > |
wo &/

Sun Mon Tue Wed Thu Fri Sat

List of time slots:

Zpm)

4pm

= O

Mail Message
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@ D Gttp:flwww.url.com

_) (Q Search

®)

Please confirm the following:
Date

Time
Location

<] Back

\_ MX @ (63 061 ~ A

1- View user profile.
2- Book the appointment.
3- Confirm the appointment.

_J

VYUY

@ D Gttp:.’/www.url.com

J (Q Search

®

Go to google and type breast exam
halifax ns

/|

e (@
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1- View user profile.
2- Book the appointment.
3- Confirm the appointment.




() (O oo art com ) (Q searn ® |

1- View user profile.
2- Book the appointment.
3- Confirm the appointment.

- ? Book an appointment for 1st time

_—7 If you have been here please click here

F = (.\ ososA- _
D Cﬂp :/fwww.url.com _) (Q Search @

1- View user profile.
2- Book the appointment.
3- Confirm the appointment.

Contact information

name
address
cellphone
GP

MSl card ID
email

_

- “« > wx e (@) 024c ~ A J
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@ D Gﬁpiﬁwww.url.com _) CQ P @ .r

1- View user profile.
2- Book the appointment.
3- Confirm the appointment.

< July D> j//”p__:zsy

2010

SN ENEY
B3 CHENENEY E/ED 1
elo[lelnle | 2
L1920 (212220 24 25 <
[o6][27)[ 28 (29 20] J @1:303m

Time slots

\_ “« » Mx @ (6\ 03:28/\ _/
window

@ D Gm:f/www.url.com J (Q Search @

1- View user profile.
2- Book the appointment.
3- Confirm the appointment.

Reminder options

Visit instructions:
MSI card
all standard instructions ....etc.

Message e
o Mail

\_ “« » X (i\ 02;40A _J
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(<) (CNSBSPCA ) (Q seareh ©)

1- View user profile.

2- Book the appointment.
3- Confirm the appointment.

; “« > MIX (.\ OB-SOA _

@ D Gﬂp:ﬂwww.url.oom - . J (Q Search @

1- View user profile.
2- Book the appointment.
@ 3- Confirm the appointment.

LA

@e—Form (with auto fill)

< July >
2010

Sun Mon Tue Wed Thu Fri  Sat

Name:(match the name on the

medical record) NaBb
Medical ID# @EEE{ g ELELE

iz lss]{sallus] e 17 18]
LY EE S EY

AR T gy

— « » »lm e (@) 200~ E P
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VVINUOW

@ D @tPIIfWWW.urI.oom J @ Sear?:h @

1- View user profile.
2- Book the appointment.
3- Confirm the appointment.

— w ool e (@) - y

YVINUOW

@] D (DISBSPCOITI J CQ Search @

1- View user profile.
2- Book the aapointemnet.
3- Confirm the appointement.

"Of
pamiver

J
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@ D (_NSBSP.com

J CQ Search

®

1- View user profile.
2- Book the aapointemnet.

3- Confirm the appointement.

- (0 V4

@ D (httphwew.ur.com

J (Q Search

®

155

1- View user profile.
2- Book the aapointemnet.

3- Confirm the appointement.

< July >
2010

bBbb
BABBBOD
i1 117
o))z [ e

o
- (a2




@ D Gm:fmww.url-mm J (Q Search — @

1- View user profile.
2- Book the aapointemnet.
3- Confirm the appointement.

f

Mail Facebook

\_M -

A

(<) () (NSBSPCOM ) (Q searen ®)

=

@ndateempt) Add additional log-in options other than the health
cardID

. - (a V2 J

1- Vew user file.
2- Book the aapointemnet.
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YWINQOW

@ D Gﬂp:.’fwww.url.com J CQ Search @

1- Vew user file.
2- Book the aapointemnet.
3- Confirm the appointement.

Confirmation page

the system will identify or not

2

— (0¥ _
@ D Gﬂp:ﬁwww.url.com J CQ Search @

1- Vew user file.
2- Book the aapointemnet.
3- Confirm the appointement.

Questions:
Have you have any Breast surgeries?
Cancer or not

Add questions from the voice note.

. O - _
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@ D Gﬂp!ft'WWW.url.com J (Q Search @

1- Vew user file.
2- Book the aapointemnet.
3- Confirm the appointement.

L

(2nd attempt)
update thand
check the audio
note

< </

(2nd attempt) New name?
wdatethe prevoivs Change in health card?

— _J
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Appendix F

(Phase two — Impact of Complexities on Design Decisions — supporting
quotes for thematic analysis)

Supporting quotes for design theme

e P38 “l want the same eligibility questions used by the screening girls”.

e P42 “when | do my taxes online and whenever | face something that | don’t

understand, they have a little look up thing that explain things ... a basic dictionary

appears when you press on a word”.

e P7 “for the profile it should be just like going to a hospital and checking in there at

the front desk and report if there any changes”.

e  P7 “this has to be a drop-down menu if this is like HRM, so you will have many

options to choose from”.

e P4 “once their chart info is available, they should be able to verify the info and

check the contact info and all normal things, it will let us do it like how things are

checked when you call the clinic to book an appointment”.

e P34 “once that happens an email will be sent to me confirming the appointment

much like a restaurant booking system”.

e P22 “Ilike to pay a ticket webpage where you can do the payment and do different

things without login”

Supporting quotes for e-literacy theme

e P42 “this is nerdy stuff; | had to ask my husband to activate the code for the

session”.

e P2 “oh this is stressful | don’t know what to do”.

e P34 “Myself | don’t do any online banking and | still have old school calendar that

| still use and stick on the wall while my husband is using the electronic one which

is always making bing bing bing noise”.

e P22 “l used to help in designing system for the province”.
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Supporting quotes for e-booking values theme

P38 “regarding the control, | can quickly choose the location and look into my
calendar and find out what fits me”.
P42 “when you are booking online you can use the electronic calendar which
prevents the issue of forgetting when is the appointment. But you are calling you
might write it down somewhere and lose this note. Also when you call from the
bedroom and the clerk asks you for the msg number you have to get up and look
for the card it is easier and more organized”.
P7 “You cannot beat the convenience of waking up at 6 am and book your
appointment on the iPad while making breakfast”.
P4 “visual presentation of information | am a very visual person and have that kind
of confirmation message or email or what | can print physically that | can see”.
P2 “when | am looking for something | like to see all the options in front of me it
is more accurate”.
P34 “I think that a lot younger women will prefer online booking option they just
don’t want to call so | can say it is more convenient for younger women”.

P34 “it would be nice if you can update the information on the file while you are
in a café for me it should be simple a simple simple”.
P22 “l am entering my 70’s and getting slower and | like to do my tasks without
slowing down others so online booking is about time | like that | can use it on my
own time”.
P10 “I can go back to the system and check my appointment, so | would call it
confirmation and certainty”.
P31 “freedom to do whatever | want at my convivence”.
Clerk 1 “Accessibility the ease of use as they do it whenever they have time
without the need to wait so whenever it pops up your mind you just go online and

book it”.
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Supporting quotes for core attribute (personal perspective) theme

P31 “l don’t want them to access the chart and edit it because | want to minimize
error and the charts must be mended by professionals only”.

P42 “It is important to make sure that no matter what the users' background, in
the search bar they still get relevant results. They can type the names name or
abbreviated names. | might type breast screening others may type Nova Scotia
Breast Screening. | don’t know but this is important.”.

P7 “l don’t want to make it complicated | want it to be simple”.

P2 “I want it to be reachable and friendly because this is the goal behind such
online solutions.”

P34 “when the homepage for the clinic shows up | would want it to be very basic
informational site”

P22 “Breast screening is not fun, we need an easy experience from start to end”.

P10 “the main focus should be on avoiding medical terms as much as possible”.

Supporting quotes for engagement theme:

P42 “I love this stuff | love trying to think of ways to help people that is why | am
so grateful for what you are doing and so grateful to be able to help and contribute
in improving healthcare online tools” ..... “itis a really important key to understand
what people need and provide through the online tools”.

P10 “I find this activity a huge move forward, | wish if this is a standard approach”.
P22 “there was a major health information project in the province and it was a

waste of resource, they should have done it this way”.

Supporting quotes for rationalization of functional choices theme

P38 “a live chat option would be great to ask why not eligible”.
P42 “add contact us and chat options sometimes you need to talk to someone

instead of just seeing emails”.
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P42 “when it comes to privacy | don’t think | will be worried and if | needed
someone to book on my behalf | will not have any problem showing my account
to them. Maybe they can just limit the history on the profile to things related to
breast screening only.”

P4 “now a calendar will pop up with only the dates based on the patient who is
booking the appointment the system must consider their medical history to
determine the due date”.

P2 “I think we need something on the page where user can chat with clerk but add
it to the login page because if people cannot book an appointment, they can chat
with someone. We do not want them to leave the website without booking so
they can ask for help if needed”.

P34 “l would like to add an option to update the information at any time. Say you
moved or changed phone number or your doctor, you need an option or tap that
is available on all pages to update your info”.

P22 “l want to sync the appointment with my calendar because | make a lot of
appointments and get many emails for confirmation”.

P10 “if someone is helping the patient in booking the appointment maybe a
message shows up at the beginning of the booking process that says (If you have
someone who is assisting you, please be aware that this website includes sensitive
medical information)”.

Clerk 1 “Also the system must know when they are due date so the system either
will jump the patient to the date and stop them from booking something before
this date and show a message that they can not go back this date”.

Clerk 2 “We do ask specific questions like do you currently have any breast
symptoms? if they answer yes, they are not eligible to book an appointment. if
they choose yes, the system will tell them why to leave and what to do as a next

step”.
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Supporting quotes design considerations theme

P31 “for visual impaired we might offer them to call us instead of booking online
because | don’t think we can help them any further”.

P10 “there should be a pop-up window with a reminder if someone is assisting
them, this website includes your personal private medical information”.

P31 “l am trying to think of the age of the ladies who will be using the website |
think social media options will not be a good option for them”

P42 “mmmm add print icon because | am a paper person and | do like a printed
copy what if my phone dies | still need my information.

P4 “many women have mammograms every year so if you have an annual
mammogram it would be important that the available date on the calendar does
not come any sooner than the due date based on your last mammogram”.

P4 “maybe some women might not be comfortable with software confirmation
maybe they want a hard copy so let us offer them the option to print the
confirmation”.

P34 “l am an old school and have a flip phone | hate texting maybe younger
women may prefer something else and | prefer to be asked about the type of
reminder phone call, text or email because some people may have internet and
others may have no email at. All younger women and mid-age like me may prefer
email but older women | think they will ask for a phone call”.

P22 “live chat mmmm | don’t know if you want live chat because this means you
have to keep clerks working all the time so if they need support it is better to call
or send an email unless they are ok to have someone monitoring the website all
the time”.

Clerk 1 “1 will add the three questions that if they answer yes, the system wills
them to call the program instead of being kicked out later on in the booking

process”.
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Clerk 2 “I think they should have an option to contact us in case they face a
difficulty or they can send us an email if they have questions or don’t meet the

eligibility questions”.

Supporting quotes for design flow theme

P38 “this is just a booking site, so if | logged in, picked the location, the date-time
and confirmed it and asked for a reminder | am done”.

P10 “Privacy is the responsibility of the user, we should not exaggerate about the
privacy issues. This will stop us from moving toward fully automated systems. We
don’t hear the same concerns about online banking.”

P4 “one of the other pieces of information is they have to answer questions about
their health history and this is the best time to do it before they proceed to book
the appointment”.

P2 “maybe avoid the log-in and keep it simple and inviting for all users but if there
is a log-in there should be a log-out option”.

P34 “after choosing a date it should be like restaurant reservation options of time
would show up and | would see the available time slots on that day what is taken
and what is still available for me to choose from”.

P22 “l think we need a page in between that asks about the medical and family
history if the answer is yes then the system should present them few options let
us do it in the form checkboxes ...you can use the forms by the NSBSP”

Clerk 1 “I log in to the system the system will tell if | had a screening before and
allow me to continue or will not recognize me in which case there should be a
guestion about the name and age because there might be a change in the health
card and in this way the system will be able to find the patient file”.

Clerk 2 “The system must be smart enough to know when the pat is due for the
next exam so the calendar should just show the time slots after the due date

before doing that the system must check if the patient is on the system or not”.
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Supporting quotes for website purpose theme

P38 “this is just a booking website, there is no need to have an access to the
medical chart”.

P7 “maybe it is better to have a login to the account so the user can see the
previous mammogram and all results.”

P2 “while | am on the website, | want to learn about self-breast exam and learn
about new breast screening options. | want it to be an educational website not
just for online booking”.

P34 “It should be only for booking screening appointments, keep it simple”.

P22 “l don’t want to log in because login is only for major systems that allow
accessing any things at the same time”.

P42 “why not connect it to the major health systems in the province to view charts

and prescriptions?”.
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