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Abstract | i

Abstract

In the last few years, and especially since the start of the COVID-19 pandemic,
healthcare services have been moving online. Today, patients can book
appointments with doctors and read their medical records in apps and web
services. It is important that these services are equally accessible to all
patients, regardless of for example disability. This study aims to identify
opportunities and challenges in adapting these digital healthcare services
towards increasing accessibility for screen reader users with visual impairments.

Eight people with visual impairments participated in the study, whereof
five had complete vision loss and three had low vision. First, the participants
were interviewed about their experiences of using screen readers as well as
their views on digital healthcare. Secondly, a usability test was conducted on
an existing system at the online health service provider Kry.

The interviews indicated that screen reader users face a lot of accessibility
barriers online, and therefore might be hesitant towards using digital healthcare.
Yet, accessible digital healthcare can bring positive consequences such as
making people with visual impairments more independent in handling medical
documents and communication with clinicians. Many of the common barriers
mentioned, such as unlabelled buttons and missing alternative text for images
were found in the usability test of the Kry app. Some barriers even caused
dead ends, resulting in that only three out or eight tasks in the usability test
were completed by all the participants.

From the results of the interviews and usability test, this study proposes a
set of recommendations for achieving screen reader friendly online services.
The recommendations include for example prioritising simple navigation,
always providing alternative text and to test with assistive technology. The
recommendations are applicable to other types of services as well, although
they might be extra important in the digital healthcare sector where accessibility
is of extra high importance.

Keywords

Visual impairment, Screen reader, Telemedicine, Digital healthcare, Accessibility
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Sammanfattning

De senaste dren och speciellt sedan COVID-19 tog fart har delar av sjukvarden
borjat flytta ut pé internet. Idag finns det en rad olika appar som patienter
kan anvdnda for att triffa likare och for att ldsa sina journaler. Det dr
valdigt viktigt att dessa tjinster ar tillgidngliga for alla patienter, oavsett om
man till exempel har en funktionsnedsittning. Denna studie undersoker vilka
mojligheter och utmaningar den digitala sjukvérden stir infor vad giller
tillgdanglighetsanpassning for personer med synnedsittningar som anvinder
skdrmlasare.

Atta personer deltog i studien varav tre hade nedsatt syn och fem helt
saknade synperception. Deltagarna blev forst intervjuade om sina erfarenheter
av att anvinda skdrmldsare samt sin syn pé digital vérd. Efter det fick de gora
ett anviandbarhetstest av den digitala vardappen Kry.

Intervjuerna visade att personer med synnedsittningar stoter pA ménga
olika typer av tillgdnglighetsproblem pd internet. Darfor dr vissa personer
tveksamma till att anvinda digitala vardtjanster. Om digitala vardtjanster var
vil anpassade for skdrmlédsare skulle de ddremot kunna hjidlpa personer med
synnedsdttningar att bli mer sjalvstindiga vad giller till exempel hantering
av medicinska dokument och kommunikation med ldkare. Médnga av de
vanligaste tillgdnglighetsproblemen pé internet, s& som oméirkta knappar och
utebliven alternativ text, patriffades under anvindbarhetstestet av Kry-appen.
Vissa av problemen var sd pass allvarliga att de ledde till att deltagarna fastnade
i appen. Detta gjorde i sin tur att endast tre av de étta uppgifterna som var del
av testet 10stes av samtliga deltagare.

Baserat pé resultaten frén intervjuerna och anvindbarhetstestet foreslér
denna studie en rad rekommendationer for att gora digitala tjdnster bittre
anpassade for skirmldsare. Rekommendationerna innebér bland annat att
prioritera enkel navigation, att alltid ha alternativ text till bilder samt att aktivt
testa digitala tjanster med skdrmlidsare. Rekommendationerna ér applicerbara
pa de flesta typer av digitala tjdnster, men ar extra viktiga att anvinda inom
digital vard eftersom det maste vara tillgdangligt for alla.

Nyckelord

Synnedsittning, skdarmlisare, digital vard, nétldkare, tillgdnglighet
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Chapter 1

Introduction

In the last few years the global market for telemedicine, health-related services
that are accessible from a distance, has grown exponentially, especially since
the start of the COVID-19 pandemic [1] [2]. In particular, digital services that
provide video consultations with doctors, psychologists and other clinicians
have become very popular. This new type of technology has increased
accessibility of primary healthcare by letting patients talk to clinicians from
home, often within an hour from logging in to the service on their phone [2].

Before the COVID-19 pandemic, people who experienced barriers when
accessing digital healthcare services could simply go and see a clinician in
person if they needed to. However, this was not always the case during
2020 due to lockdowns and social distancing. Digital healthcare is predicted
to become a common alternative to physical consultations rather than a
complement, even after the pandemic [2].

As telemedicine has gained popularity it has also become clear that digital
healthcare providers have a long way to go before their services are accessible
to all users, regardless of factors like age and disability [2]. One of the
user groups that has been much overlooked so far when it comes to digital
healthcare is the visually impaired, especially those with complete or nearly
complete vision loss. A study from 2010 estimates that there are around 285
million people with visual impairments around the world, out of which 39
million are blind [3]. User experience design today often focuses a lot on pure
graphics, making websites and apps visually appealing and easy to navigate,
things that do not apply to users with complete or nearly complete vision loss.

Most people who have complete or nearly complete vision loss navigate
websites and apps with screen readers. A screen reader is a type of assistive
technology that basically translates a visual interface into text, presenting the
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service to the user through auditory or tactile output. Designers and developers
often know very little about this interface. Therefore, keeping the screen reader
users in the loop while designing and evaluating new user interfaces is indeed
important for accessibility [4]. This applies especially to areas like healthcare,
since it is very important for society that these services are accessible to
everyone.

The goal of this study was to get a better understanding of what it is like to
use digital healthcare with a screen reader. The study investigated the screen
reader accessibility of the European healthcare provider Kry, and based on that
produced a set of recommendations on how to adapt online digital healthcare
services. By applying these recommendations, the services can become more
accessible to users with visual impairments who use screen readers to navigate
their smartphones.

1.1 Research question

What are the greatest opportunities and challenges in adapting online health
services currently provided through in-app consultations with doctors towards
increasing accessibility for users with visual impairments utilising mobile
devices with screen readers, as measured by a user study of an existing system
at a European online health service provider?

The first part of the study consisted of a set of interviews with visually
impaired screen reader users. In the interviews, the participants were asked
about their experiences of using screen readers online as well as their views
on digital healthcare. The results from the interviews were then used to
design a usability test evaluating the current state of accessibility in the digital
healthcare app Kry.

1.2 Delimitations

The study is limited to digital healthcare services where the patient can access
their electronic medical records or is actively seeking help from a clinician
through an online interface. The study does not look into other aspects
of digital healthcare, such as for example pure health information websites,
wearables or other smart devices for medical use. When studying the usability
of the Kry app, the study does not include the video meeting between the
patient and the clinician, but rather focuses on the interface surrounding the
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video meeting.

The study only includes participants with high or complete vision loss.
Furthermore, the participants are active users of screen readers, meaning that
they are not new to the assistive technology itself and use it on a daily basis.
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Chapter 2

Background

This section presents theoretical background and relevant related work on
the field of designing for accessibility. It also provides a motivation for this
specific study, building from the state-of-the-art.

2.1 Theoretical background

This section provides background knowledge on the field of designing for
accessibility, particularly for the use of screen readers. Screen reader technology
and use will be covered, followed by a definition of digital healthcare. Finally,
universal design and the Web Content Accessibility Guidelines (WCAG) will
be presented.

2.1.1 Screen reader technology

A screen reader is an assistive technology that converts the content on a
computer screen or a mobile device into information that can be displayed
through synthetic speech or braille output [5]. Screen readers are widely
used by people with complete vision loss or low vision [5] [6], for the latter
sometimes in combination with screen magnifiers. On desktops, keyboards
are used to control the screen reader instead of a computer mouse [5]. The
most common desktop screen readers are JAWS' and NVDA? [6] [4].

There are a number of different screen readers for mobile devices, such
as TalkBack, KickBack and SoundBack for Android [7] and VoiceOver for
iPhone [8]. These screen readers are quite similar in their functionality,

"https://www.freedomscientific.com/products/software/jaws/
https://www.nvaccess.org/download/
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allowing the user to navigate the device with gestures, get audible feedback
and even use a on-screen braille keyboard [9] [10]. Gestures include touching
anywhere on the screen or swiping one way to move between items on the
screen and double tapping to activate an item. TalkBack, the most common
Android screen reader, also lets the the user navigate with angle gestures
(swiping one way and then another with a 90-degrees angle) [11], while
VoiceOver provides a function called Rotor that allows the user to adjust
VoiceOver settings such as volume or speaking rate by rotating two fingers
as if turning a dial on the screen [12]. VoiceOver also provides a so called
caption panel. When turned on, the caption panel displays what VoiceOver is
speaking at the bottom of the screen. Figure 2.1 shows the VoiceOver settings
on iPhone with VoiceOver and caption panel turned on, a black box marking
what part of the screen is currently in focus.

Several studies have shown that VoiceOver is much more popular among
visually impaired users today than TalkBack [6] [13] [14] [4]. The Swedish
Association of the Visually Impaired (SRF) made a survey in 2019 in which 63
of the 92 participants stated that they used iPhone and VoiceOver, while only
six people used TalkBack [4]. Buzzi et al. mean that one explanation for this
may be that VoiceOver was released before TalkBack and that the accessibility
features of VoiceOver are more mature [13] [14].

2.1.2 Digital healthcare

In this study, digital healthcare refers to online services where patients can
receive medical advice or access information about their health situation,
such as electronic medical records or online clinics where clinicians can
meet with the patient over video. In Sweden, 1177 Vardguiden is the
national infrastructure for telemedicine, providing medical information via
their website and by telephone. There are a number of private companies
providing healthcare through video meetings with clinicians such as doctors,
nurses and psychologists, the three largest ones being Kry?, Doktor.se* and
Min Doktor’. Moreover, there are a number of Swedish regions that have
their own telemedicine services, such as Alltid Oppet by Region Stockholm®,

3Kry, https://www.kry.se/

“Doktor.se, https://www.doktor.se/

>Min doktor, https://www.mindoktor.se/

Region Stockholm,
https://www.slso.sll.se/vard-hos-oss/vardcentralerhuslakarmottagningar/
appen—alltid-oppet/


https://www.kry.se/
https://www.doktor.se/
https://www.mindoktor.se/
https://www.slso.sll.se/vard-hos-oss/vardcentralerhuslakarmottagningar/appen-alltid-oppet/
https://www.slso.sll.se/vard-hos-oss/vardcentralerhuslakarmottagningar/appen-alltid-oppet/
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Figure 2.1 — An example of using VoiceOver on iPhone. The black box marks what
part of the screen is currently in focus. The caption panel is displayed at the bottom
of the screen.

Mitt vardméte by Viistra Gotalandsregionen’ and Bra liv niira by Region
Jonkoping®.

Tvistra Gotalandsregionen,
https://www.vgregion.se/f/habilitering-och-halsa/patient/
mitt-vardmote/

8Region Jonkoping,
https://rjl.se/vardcentralernabraliv/Utbud-och-tjanster/
bralivnara/
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2.1.3 Designing for accessibility

This section introduces principles for designing for accessibility, starting with
universal design and then describing the web accessibility standard WCAG.

Universal design

The term “Universal Design” was introduced in the 1970’s by architect Ron
Mace [15]. Since then, the term has been given different names and definitions,
but the essence is that design should be equal and accessible for all, regardless
of factors like disabilities, without adjustments of the design [15] [16]. In
1997, researchers at the Center for Universal Design at North Carolina State
University defined seven principles for universal design, all accompanied by a
number of guidelines on how to implement them. The principles are Equitable
Use, Flexibility in Use, Simple and Intuitive Use, Perceptible Information,
Tolerance for Error, Low Physical Effort and Size and Space for Approach
and Use [17] [16].

WCAG

An important standard that is often referred to when speaking of web accessibility
is the Web Content Accessibility Guidelines (WCAG). The standard is developed
by the World Wide Web Consortium (W3C) and defines guidelines for
designing and implementing accessible web services based on four principles,
i.e. Perceivable, Operable, Understandable and Robust [18]. Each principle
has a number of guidelines on how to implement the principle, accompanied
by a success criteria that can be used to test the level of accessibility, and a
number of techniques that are sufficient or advised in order to meet the success
criteria [18].

The first principle, Perceivable, refers to ensuring that users can perceive
all components present in the interface. For screen reader users, this includes
for example providing alternative text (alt text) for all non-text content like
images, graphics and buttons and having audio descriptions for pre recorded
videos. Operable includes making sure that all parts of the interface are
navigable, for example that all functionality is reachable from a keyboard.
The third principle, Understandable, refers to making sure that all information
and operation is understandable, including for example that the default page
language can be programmatically determined, that the navigation is consistent
and providing meaningful link labels. The last principle, Robust, means that
the interface should be compatible with current and future technologies as well
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as assistive technologies, such as screen readers [18].

2.2 Related Work

This section presents the state-of-the-art of designing for people with visual
impairments and screen readers in particular. It covers present applications,
guidelines, automated software for accessibility and usability testing.

2.2.1 Apps for people with visual impairments

There are a number of mobile applications, commonly known as apps,
developed specifically for people with visual impairments (PVI). Some of
them, like TapTapSee, help blind users to identify objects by using image
recognition. A similar app is LookTel Money Reader that identifies currency,
and KNFB Reader that converts printed text to speech. However, far from all
of the approximately 5 billion apps on App Store and Google Play [19] are
accessible to PVI, something that must be changed in order for them to fully
participate in society today [20] [4] [19].

2.2.2 Problems and guidelines

In 2014, researchers in the Netherlands [21] conducted a user study with 40
PVI, letting them complete a number of tasks on websites that compiled with
the first priority level of WCAG 1.0 guidelines and with dutch accessibility
standards. The results showed that PVI need much more support in learning
technical skills than they currently get [21]. A survey by The Swedish
Association of the Visually Impaired (SRF) agrees that more support is
needed, but also points out that screen reader software needs to improve [4].
According to Billah et al. [22] screen readers vary a lot in functionality and
performance when used with different web browsers and applications. Many
screen readers are not robust to software crashes, and often operate only in one
language, which is very inconvenient when for example studying in a foreign
language [22] [4].

However, most accessibility problems for PVI are related directly to the
design and code of websites and mobile apps. Ballantyne et al. [23] compiled
a set of guidelines based on WCAG 2.0 and additional literature for making
mobile interfaces more accessible to people with disabilities. Followingly,
they made a heuristic evaluation of the 25 most popular apps on Google Play
against these guidelines. The most violated guidelines related to screen readers
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were missing labels and alt text, resulting in the screen readers ignoring the
content. For example, screen readers had problems identifying text in Google
maps and stickers in Facebook Messenger, and navigation buttons in Snapchat
lacking alt text [23].

Similarly to Ballantyne et al., Park et al. [24] propose a set of ten guidelines
for designing mobile interfaces accessible to PVI. In a walkthrough of a
number of popular Korean apps, four PVI rated the severity of violations
towards the ten guidelines. The results showed that the most important
guidelines where (1) providing alt text for all components, (2) making sure
every object can be focused on by as screen reader, (3) providing a logical
focus flow, (4) making sure that gestures in the app and screen reader actions
do not overlap and (5) not playing background sound automatically [24].

2.2.3 Automated accessibility software

Researchers at Facebook have developed and evaluated automatic alt-text
(AAT), identifying objects, faces, colors and sentiments in pictures [25]. The
feature was developed in an iterative workflow including in-lab user tests with
PVI. The study also included a pilot study with 9000 PVI, showing that AAT
improved engagement significantly, making Facebook feel more inclusive to
PVI [25].

In 2016, Yoon et al. [26] compared usability testing to automated testing
for accessibility with the evaluation tool AChecker. AChecker takes the source
code of a website and evaluates it towards guidelines and standards like WCAG
2.0 and generates an accessibility report. In this study there was almost no
correspondence between issues identified by the users and by the software [26].

A similar study by Mateus et al. [27] compared issues found by a previous
user study with blind and low vision users to those found by the automated
tools MATE and Accessibility Scanner. In this study 36 types of problems
were found only by the users, eleven were found only by the software and
only three types of issues were found by both. The issues found only by the
users were generally more complex, including problems related to inconsistent
navigation and inadequate feedback [27]. Both Yoon et al. and Mateus et al.
stress the importance of user involvement, as their studies show that automated
testing is not enough [26] [27].
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2.2.4 User studies with screen readers

Already back in 2007 Lazar et al. [28] had 100 blind people document
their frustrations using the web. Compiling these diaries showed that the top
frustrations among PVI using the web were bad page layout, conflicts between
screen readers and website, poorly designed forms, missing alt text, misleading
links, screen reader crashes and inaccessible PDFs. The users also reported
losing approximately 30% of their time online due to poorly designed web
interfaces [28].

In 2019, SRF surveyed 92 users of screen readers about accessing digital
content [4]. The participants of the study reported various problems they
had encountered while surfing the web. Among the most common issues
were illogical navigation patterns, incorrect use of HTML labels and headings
and non-descriptive link names. Other common problems were CAPTCHAs
without auditive alternatives, checkboxes that were ignored by the screen
reader and software updates leading to decreasing accessibility [4].

Multiple studies have been made with PVI, borrowing methods from
usability testing to investigate the accessibility of specific websites. In 2016
Yoon et al. observed six blind users interacting with American library websites
using JAWS and VoiceOver [26]. The participants were given a number of
tasks to complete on the website and were asked to think aloud along the
way. Interviews were completed with each participant prior to the testing as
well as afterwards [26]. A Turkish study used similar methods to evaluate
the accessibility of a university website with blind students [29]. In 2018
ten Korean health-related websites were tested by PVI and evaluated against
a Korean version of the WCAG guidelines [30]. The tasks given to the
participants in the three studies included things like exploring the home page of
the relevant website, using a search function and finding specific information
by navigating through the site.

In the study of American library websites, most issues were related to
navigation. In some cases, the HTML was not structured in the same way
as the visual representation, leading to an inconvenient flow when the page
content was linearized by the screen reader. The users experienced problems
with misleading links leading to time consuming detours, and due to lack
of hierarchical heading structure navigation became tedious [26]. On the
Korean health-related websites, violations against WCAG were found for
all four principles, the most common ones being missing adequate alt text
for images, not having all functionality available from keyboard commands,
poorly organized sequences of content and bad link labels. According to
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the researchers all issues could be easily resolved, if only developers were
educated about them [30]. The study of the Turkish university website
concluded that students had issues registering for courses. This was mainly
due to visuals they could not interact with as well as links with non-descriptive
titles. For this reason blind students preferred asking for help to complete
actions that other students could do by themselves [29].

Park et al. [24] conducted user tests on iPhone using the VoiceOver screen
reader. Four PVI were given a number of tasks to complete related to settings,
using the Safari web browser, using a messaging app, a commuter app and a
search engine. The results showed that the apps lacked logical focus sequences
when interacting with VoiceOver, as well as missing alt text.

Some studies have tried to answer how to best design for accessibility
by building mobile apps specifically for PVI. Kim et al. [31] prototyped a
camera app and tested it on blind and low-vision users. The study showed
that consistency in layout is important since PVI often rely on memory when
navigating. Another research team designed and evaluated a screen reader
friendly calendar app [32]. This research showed that simple design with a top-
to-bottom layout is key to accessibility in smartphone apps, and that interfaces
should provide multiple ways of interaction, like audible and tactile feedback
and voice commands.

2.3 Motivation

Even though telemedicine has been around for a while it wasn’t until the
COVID-19 pandemic breakout that the field exploded. Telemedicine is no
longer just a complement to in-person care, it has now become an alternative
[2], and therefore it is very important that everyone is given equal access
to it. According to Annaswamy et al. [2] very few telemedicine platforms
today have custom features to ease the use of digital healthcare services for
PVI, which could potentially lead to limited freedom in choosing a healthcare
provider.

However, we do not know much about telemedicine accessibility since
the field is very new, and therefore studies like this one are important.
Accessibility can be tested in different ways, but previous studies have shown
that involving the end user in usability testing is crucial for finding a broad
range of issues [27] [26] [4]. It is also important that assistive technology
like screen readers is used in usability testing and by developers during
implementation, so that more issues can be addressed at an early stage [4].
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Chapter 3
Method

Recall that the research question is: What are the greatest opportunities and
challenges in adapting online health services currently provided through in-
app consultations with doctors towards increasing accessibility for users with
visual impairments utilising mobile devices with screen readers, as measured
by a user study of an existing system at a European online health service
provider?

In order to evaluate the research question, visually impaired screen reader
users participated in interviews as well as usability testing of the existing
digital healthcare service Kry. The goal of the interviews was to gather
experiences of using screen readers online and to understand the participants’
attitude towards digital healthcare. The results of the interviews were then
taken into consideration when choosing the tasks for the usability test. Due
to the ongoing COVID-19 pandemic, interviews and usability tests were done
online through video calls.

3.1 Recruiting participants

As expected, recruiting participants was one of the most challenging parts of
this research. First of all, The Swedish Association of the Visually Impaired
(SRF) was contacted. SRF helped out by spreading the word about the research
initiative in their Facebook groups for members. A similar association,
but for young visually impaired people in Sweden, Riksorganisationen Unga
med synnedsittning (US), also assisted in recruiting participants by sending
out information in Facebook groups as well as in their newsletter. Funka,
the department that coordinates compensatory support for students with
disabilities at KTH, sent out an email to visually impaired students at KTH.
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Furthermore, I also reached out to my own network, and the recruited
participants were in turn asked to spread the word about the study to their
friends.

The goal was to recruit a minimum of five participants. This number
was based on research findings made by Nielsen and Landauer in 1993,
showing that the detection of usability problems as a function of the number of
participants can be modelled as a Poisson process, according to the following
equation

N(1—(1=1L)" 3.1)

where N is the total number of usability problems in the system, L is
31% (the typical proportion of usability problems discovered by a single user)
and n is the number of users [33], see Figure 3.1. According to Nielsen and
Landauer, 85% of the total usability problems is detected when user testing is
done with five participants [33].
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Figure 3.1 — According to Nielsen and Landauer, the number of usability problems
found can be described as a function of the number of participants. 85% of the total
usability problems are found with 5 test users.

In the end, eight participants, called P1-P8, were recruited. All participants
were native Swedish speakers, just like the researcher. P1-P6 were interviewed
before the usability test was designed and P7-P8 were recruited, and thus also
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interviewed, later on. All participants except for P6 proceeded to participate
in the usability test. The participants were between 13 and 44 years of age,
seven men and one woman. The one participant that was underage, P8, had a
sighted parent present during the full interview, referred to as P8a.

Five participants were fully blind and three had low vision. Two of the
participants with low vision, P2 and P7, always use the screen reader on their
phone. PS5 primarily turns the screen reader on when there is a lot of text.
All eight participants used JAWS or NVDA for Windows and VoiceOver for
iPhone as their main screen readers. Table 3.1 summarises information about
the participants’ visual impairments and use of assistive technology.

Table 3.1 — Participants

Participant | Visual impairment Screen reader and other
assistive technology
P1 Fully blind since age of 3. JAWS, VoiceOver, Refreshable
braille display.
P2 Low-vision since teenage. | JAWS, VoiceOver, Screen
Can see contrasting colors, | magnifier.
contours, but no details.
P3 Fully blind since birth. JAWS, VoiceOver, Refreshable
braille display.
P4 Fully blind since birth. JAWS, VoiceOver, Refreshable
braille display.
P5 Low-vision since birth. Has | JAWS, VoiceOver, Screen
issues with seeing details and a | magnifier.
longer reaction time on visual
input.
P6 Fully blind since birth. JAWS, NVDA, VoiceOver,
Refreshable braille display.
P7 Low-vision since birth. Can | JAWS, VoiceOver, Refreshable
see bright colours and contours | braille display.
in bright lightings on one eye.
Fully blind on the other eye.
P8 Fully blind since birth. NVDA, JAWS, VoiceOver,

Refreshable braille display.

Eight participants, P1-P8, took part in the study. The table lists their visual impairment
and what assistive technology they use for computers and smartphones.

Six participants expressed that they have a high interest and knowledge in
using technology. P4 and P6 are not as interested as the others, but P6 meant
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that you have to be open to learning to use new technology if you want to
participate in today’s society. All participants have used screen readers for
at least 10 years, with the exception of P8 who has been using it since they
started school. The participants use their computers and phones at work, in
school during their free-time. The most popular apps among the participants
are social media such as Facebook, Messenger and YouTube, news apps, music
and podcast apps.

3.2 Interviews

The goal of the interviews was to understand how the participants utilize
screen readers in their daily lives, their views on what makes a digital service
accessible to screen reader users, and their attitude towards, and experiences
of digital healthcare. All interviews were held online, using the video
conferencing service Zoom!, and lasted for about one hour each. The reason
for choosing Zoom was that it was widely used in the community of PVI at
the time, and that it provided good screen reader accessibility, according to an
ombudsman at SRF. Prior to each session, the participant received a consent
form, and consent to participate was then given verbally at the beginning of
the session. All interviews were recorded in order to be transcribed later.

The interviews were semi-structured, using the interview questions as a
framework rather than a strict checklist in order to allow new ideas to be
explored from the stories told by the participant. All interviews were held
in Swedish and the questions are listed in Appendix A.

3.2.1 Analysis

After being transcribed, the interviews were analysed using thematic analysis
[34]. Initially, the transcripts were read several times, letting the researcher
familiarize with the data. In the next step, segments of text touching on the
same topics were grouped together. Each group was assigned a code, and
codes were then grouped together into themes. This method made it possible
to identify the similarities and differences between the participants’ answers
and to sort out what was relevant to answer the research question.

1Zoom, https://zoom.us/
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3.3 Usability test

In order to test the compatibility between digital healthcare and screen reader
usage in practice, the current state of the digital healthcare service Kry was
evaluated through usability testing. Usability testing can be seen as a type
of debugging method [33] and is a widely accepted technique in Human-
Computer Interaction where the researcher observes the usability of a product
while it is being used. Kry is currently one of the leading digital healthcare
providers in Europe and provides an app-based service where patients can have
video appointments with doctors, a service that is very representative of the
market area.

The results from the interviews were taken into consideration when designing
the usability tests, in order to decide what themes to focus on. The interviews
showed that most of the problems PVI experience when using digital services
are related to basic accessibility issues, such as non-labeled buttons and
non-focusable components. Therefore, the usability test was designed for
identifying such barriers in the Kry app. The results of the interviews are
presented in Chapter 4 Results.

3.3.1 Tasks

In the first part of the usability test, the participant was asked to complete eight
different tasks in the app that were central for the service, such as logging
in, booking an appointment and reading a message from the doctor. I chose
these tasks based on an analysis of the most common actions that users need
to perform in the system. Testing instructions were scripted beforehand to
ensure that all participants received the same information before starting the
task. Table 3.2 lists the tasks. A more detailed description of the tasks can be
found in Appendix B.

While completing the tasks, the participant was asked to think aloud. That
is, they were asked to verbalise their thoughts, both before, while and after
completing an action, throughout the usability test. The method is useful for
identifying what the subject is focusing on, and how the subject structures the
information when solving a task [35]. The think aloud protocol was slightly
modified as the participant had to listen to the screen reader, but they were
encouraged to pause as often as they could to tell the researcher about their
thoughts.
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Table 3.2 — The eight tasks attempted by the participants.

Task number Task

Log in

Sign up

Explore the app

Book an appointment

Find information about preparing for the appointment
Read a message from the doctor

Add information about an allergy

Log out

01N DNk W=

3.3.2 Closing interview

After attempting all the eight tasks, the participant once again participated in
an interview where they were asked a number of closing questions to follow up
on the experience of interacting with the app. The first seven questions were
answered with a number on the scale 1-5, each number asked to be followed
up with a motivation and some further questions. The questions were inspired
by the questions asked in the System Usability Scale 2, a scale used to measure
usability of a system, but modified to fit the topic of accessibility. Lastly, a
few questions about digital healthcare were asked. A full list of the questions
can be found in Appendix B.

3.3.3 Setup

Just like the interviews, the usability test was conducted using the video
meeting service Zoom. The participant joined the call from the smartphone
or tablet where they had the Kry-app downloaded and shared their screen
throughout the session. Note that as screen sharing was activated, the
researcher could only see the participant’s screen and not their face. Furthermore,
the researcher could not hear the sound from the screen reader. Therefore, the
participant was asked to turn on the caption panel for VoiceOver.

Consent to participate was given verbally at the beginning of the session.
Each usability test lasted between one and two hours and the full session was
recorded with both audio and video. Access was provided to a test environment
of the app in which the usability tests took place. In the test environment no

2Usability.gov, https://www.usability.gov/how-to-and-tools/
methods/system-usability-scale.html
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previous medical records were accessed, ensuring that the participant did not
have to share any private information about their medical history.

Unfortunately, switching to the test environment in the iOS app was not
possible when having the screen reader turned on. Therefore, the participants
had to get help from a sighted person in order to prepare for the usability test.
In some cases when the participant could not get help from a family member
or friend, I guided them. However, for those who did not feel comfortable
with navigating their phone with the screen reader turned off, a web client
version of the Kry app was used as a backup, instead of the iOS app. The web
app had the same visual and structural interface as the iOS app, and provided
the same functionalities. However, it is important to note that the web app
was interacted with through a web browser, and its frontend was implemented
separately from the iOS app. Therefore, the accessibility barriers might vary.
In the end, five participants completed the usability test using the iOS app, and
two participants used the web app in Safari.

3.3.4 Analysis

When the usability tests were completed, all recordings were transcribed.

Then, the transcripts were read several times in detail, in order to familiarise

with the material. The tasks were then reviewed in order to decide task

completion rates and to identify the severe barriers that lead to task failure.

After that, all the accessibility barriers found by the participants were listed.

Each occurance of an accessibility barrier was given a severity rating, according
to the following scale used by Yoon et al [26].

* Minimal - the barrier was mentioned as a potential problem;
* Slight - the barrier was easily overcome in a short amount of time;

* Moderate - the barrier presented a major slowdown, but participants
worked around it and managed to complete the task on their own;

» Severe - participants could not finish the task on their own, resulting
either in facilitator intervention or simply giving up on the task.

Followingly, all the occurrences of accessibility barriers were grouped into
different types of barriers. Each barrier type was given a severity rating based
on the ratings given to the individual occurrences.

Finally, the closing interviews were analysed using thematic analysis, just
like when analysing the initial interviews.
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Chapter 4

Results

4.1 Interviews

This section will cover the findings from the interviews. First, different
experiences of using mobile apps and websites will be presented, followed
by the participants’ experiences of and views on digital healthcare. Many of
these findings were used when designing the usability test.

4.1.1 Experiences of high screen reader compatibility

When asked about good experiences of using apps with screen readers, all
eight participants said that apps should be easy to navigate and that all
components should be operable and clearly communicate their purpose. This
included for example headings and links being easily identified and navigated
between, being able to focus on all relevant elements with the screen reader
and that all components with visual information have alt text. As P3 said,
“You should be able to access the functionalities that you expect the service
to provide”.

Several apps and websites were pointed out as good examples. Five
participants explicitly mentioned Facebook as highly accessible and easy to
navigate. Reasons for this included locating the menu at the bottom of the
screen, labelling all buttons and providing automatic alt text to images. Several
participants mentioned Apple’s own apps like iTunes, App Store and Notes to
be highly compatible with VoiceOver, and P7 said that Gmail was easy to use
since it has clear headings, links and button labels.
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4.1.2 Experiences of low screen reader compatibility

The participants had many examples of low screen reader compatibility.
Unlabelled buttons stood out as one of the most common problems, mentioned
by seven out of eight participants. Some participants said that they can
learn what a particular button does, especially if the rest of the app is
accessible. However, P2 emphasised that unlabelled buttons are one of the
biggest problems with screen reader usage.

“When VoiceOver can’t read the text on buttons in an app the app becomes
completely useless to me” - P2

Similar to unlabelled buttons, unlabelled images, icons, tables and other
graphics is a common issue according to the participants. P7 expressed a
worry about potentially missing out on important information when images
and graphics are not described in text. P1 and P3 also mention CAPTCHAs
without non-graphic alternatives as a big problem. They meant that this often
leads to PVI getting stuck and having to wait for help to move along.

Several participants had experienced apps that were not compatible with
screen readers at all, leaving the screen completely blank for VoiceOver. P2
and P6 said that the process of finding apps that work is often time consuming
and tiring since they sometimes have to download many different apps before
they find something that works. Four participants mention that accessibility
problems often arise when new updates of apps are released. For example, P7
experienced a problem on Facebook when the “go back™ button disappeared
during a couple of weeks, and P3 mentions that both Foodora and Filmstaden
have gone from fully functional to completely blank.

Other common accessibility problems mentioned by the participants include
non-focusable continue buttons, inaccessible checkboxes and forms that cannot
be filled with a screen reader.

Consequences of low screen reader compatibility

The participants mention a number of ways of coping with the accessibility
barriers they meet online. Some of them, like P1 and P4, seek help from
other PVI by reading or posting in online forums or Facebook groups, or
simply call a friend. Four participants say that they sometimes call customer
support to describe the issue and hopefully get it fixed. However, the process is
cumbersome, so often they just stop using the app or website and find another
solution.
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PS5 still has enough vision to solve most of the issues they face by turning off
VoiceOver or using a screen magnifier. The rest of the participants, however,
often have to ask for help from a sighted family member or friend, something
that several of them express to be frustrating. P3, who lives alone, said that
“I usually wait until I can ask someone for help. It can take several days,
especially now during the pandemic, and I live alone”.

For many of the participants, having to rely on others to use an online
service leads to being and feeling less independent, something that can be
very frustrating. P1 said that “I have siblings who can help me [when I get
stuck], but it would be nice to be able to do it myself. That’s the way it should
be”. Similarly, P2 expressed that “some apps I can only use when someone
else in my family is present, and that is very limiting”.

Other than not being independent, accessibility barriers also make the
participants feel different, left out or even ignored. P1, P4 and P7 mention
problems with using popular social media platforms and mobile games where
many of their friends hang out. P7 said that classmates chat a lot on Snapchat,
a platform that is very hard to navigate with VoiceOver. P7 also often has
to find alternative software for doing school work. “It’s sad when something
doesn’t work in school. I don’t want to be different, I want to be just like my
peers”, P7 said.

Furthermore, P3 expresses that it is seldom prioritised to fix issues that
only PVI experience. “They can fix it [accessibility barriers], but sometimes
they don’t since we [PVI] are so few. Not fixing it doesn’t matter to society, but
it matters a lot to us as individuals”.

4.1.3 Views on digital healthcare

All eight participants say that they do not meet a doctor often, perhaps once
or twice a year. Five participants usually call their health center and three
participants book appointments via 1177 Vardguiden (1177). All participants
except one have used 1177 and agree that basic accessibility is in place.
However, P3 and P7 think that 1177 is cumbersome to navigate due to many
headings and an illogical flow. P4 has used Mitt virdmdéte, but could not book
a meeting in the app so P4 still has to call to book a meeting. P2, P7 and P8a
(the parent of P8) have used Kry before, and P2 has also tried out Min Doktor.
All three think that the services were easy to use and see it as a good alternative
to in-person care.
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Possibilities with digital healthcare for PVI

Seven out of eight participants were positive about the idea with digital
healthcare, and one participant didn’t have an opinion. The advantages brought
up in the interviews include getting help quickly, being more independent and
improved privacy, since digitalisation of medical records and documents from
doctors makes PVI less dependent on sighted people who can help them. P7
and P8a said that digital healthcare reduces the need for using transportation
services and spending a lot of time finding your way around a hospital. P8a
also means that it feels safe to know that P8, P8a’s underage child, will be able
to easily get in contact with a doctor when they grow up.

Challenges with digital healthcare for PVI

Even though seven participants were positive about digital healthcare, not all
of them said that they would use it for themselves. One participant would
not use digital healthcare services run by private companies for ideological
reasons. Two participants were concerned about having to video chat with
the doctor, since they would not be fully aware of what they are filming
and would not know if they were pointing the camera in the right direction.
Some participants expressed worries about having to upload pictures prior to
booking an appointment, something that they would not be comfortable with
because they cannot see.

Furthermore, several of the participants were concerned about the elderly
PVI being left behind as more and more services are digitalised. They meant
that elderly often have a harder time using their assistive technology, as
well as using technology in general. Therefore, several participants stressed
the importance of in-person healthcare still remaining an equally accessible
resource. As for the younger PVI, none of the participants had any concerns
other than common accessibility barriers as mentioned earlier.

4.2 Usability test

The following section will go through the results from the usability test. First,
the results from solving the tasks in the Kry app will be presented, including
task completion and accessibility barriers found. Furthermore, the results
from the closing interviews will be covered.
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Table 4.1 — Task completion.

Task |PI* P2 P3* P4 P5 P7 P8
Task 1 (Log in) Yes Yes Yes Yes Yes Yes No
Task 2 (Sign up) Yes Yes No Yes Yes Yes Yes
Task 3 (Explore) Yes Yes Yes Yes Yes Yes Yes
Task 4 (Book appointment) Yes No Yes No Yes No No
Task 5 (Prepare for appointment) | No Yes Yes Yes Yes Yes No
Task 6 (Read message) Yes Yes Yes Yes Yes Yes Yes
Task 7 (Add allergy) Yes Yes Yes Yes Yes Yes -
Task 8 (Log out) Yes No Yes No Yes No -

Note that P8 could not do task 7 and 8 due to technical issues.

*P1 and P3 used the web app in Safari, while the rest attempted the tasks in the iOS app.

4.2.1 Barriers found through usability testing

P2 and P4-P8 attempted the tasks using the Kry iOS app. P1 and P3 used
the Kry web app in Safari. As indicated in table 4.1, the participants solved a
majority of the tasks on their own. Note that P8 could not complete task 7 and
8 due to technical issues in the app. Task 3, 6 and 7 went very smoothly for
all participants, but as for the rest of the tasks at least one participant per task
experienced severe issues preventing them from completing it. In those cases,
the researcher interfered and gave further instructions on how to get past the
barrier. However, the task was only considered completed if the participant
did not receive any help.

Other than the more severe barriers found, the participants also experienced
a large number of less severe accessibility barriers. All the barriers found both
in the iOS app and in the web app are listed in table 4.2. The issues only found
in the web app as well as those only found in the iOS app are listed in table 4.3
and table 4.4 respectively.
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Table 4.2 — Accessibility barriers found both in the iOS app and in the web

app.

Type of barrier Severity Number of Number of

rating' occurrences users (out
of 7)

Navigation

Unlabelled button Slight 4

Unlabelled search field Moderate 1 3

Communication of visual

information

Button/checkbox not signalling if Moderate 1 3

selected/not selected

Unclear if single or multiple choice  Slight 1 3

question

Table 4.3 — Accessibility barriers found in web app only.

Type of barrier Severity Number of Number of

rating! occurrences users (out
of 2)

Navigation

Unlabelled button Slight 2

Button/ link not marked as button/ Slight 1 1

link

Lack of heading structure Minimal 1 1

Communication of visual

information

Poorly labelled button Minimal 1 1

Misc

Inaccessible checkbox Severe 1 1
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Table 4.4 — Accessibility barriers found in iOS app only.

Type of barrier Severity Number of Number of

rating! occurrences users (out
of 5)

Navigation

Unlabelled button Slight 6 4

Button/link not focusable Severe 8 5

Unlabelled search field Moderate 1 1

Button/ link not marked as button/ Slight 2 2

link

Lack of heading structure Moderate 1 2

Page not automatically scrolling to  Slight 1 3

top

Problem finding button Slight 1 1

Communication of visual

information

Unlabelled image/ icon Minimal 7 3

Button/ checkbox not signalling if Moderate 3 2

selected/ not selected

Button not marked as enabled/ Severe 3 4

disabled

Poorly labelled input field Slight 3 2

Misc

Number input component not Moderate 1 1

scrollable

Could not proceed after using Severe 2 4

number input component

Could not proceed without Severe 1 1

uploading picture

Number of wunread messages Slight 1 2

and "Inbox" tab are not grouped
together in the bottom tabs

I'Severity ratings as in Yoon et al. [26]
Minimal - the barrier was mentioned as a potential problem;
Slight - the barrier was easily overcome in a short amount of time;
Moderate - the barrier presented a major slowdown, but participants worked around it and
managed to complete the task on their own;
Severe - participants could not finish the task on their own, resulting either in facilitator
intervention or simply giving up on the task.
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Severe barriers

The task with the smallest success rate was task 4, to book an appointment
with a doctor. The process of booking an appointment in the app always starts
with answering a form with a number of questions, and many of these forms
include entering body temperature or weight. Interaction with the number
input component in question was not an issue, but when the participants used
the component with VoiceOver in the iOS app, the “Next” button remained
disabled, see figure 4.1. As PS5 relies a bit on visual input, P5 could get past
the obstacle by turning VoiceOver off to set the body temperature, click “Next”
and then turn VoiceOver on again. However, P2, P4, P7 and P8 were stuck and
could not move along. P1 and P3, who used the web app did not experience
this issue.

P4 also got stuck in the form while exploring the app. While trying to
book an appointment for eye infection symptoms, P4 was asked to upload an
image of their eye. Being fully blind, P4 was not comfortable with taking and
uploading pictures, so P4 tried to skip the question. However, uploading an
image was mandatory, something that was signalled visually by the “Next”
button being disabled, see figure 4.2. This information was not read by the
screen reader, so after trying to press the button a few times P4 gave up booking
an appointment.

Task 8, logging out, was also unsuccessful for the iOS app users. The log
out option was located on the settings screen, which in turn was accessed by
clicking the gear icon present in the profile tab. This icon was not focusable
with VoiceOver in the iOS app, so the iOS app users simply could not notice
or use it, see figure 4.3. Once again, P5 solved the task by turning VoiceOver
off to click the icon.

Furthermore, P8 had issues signing in to Kry due to an input placeholder
visually signalling the format for inputting your Swedish personal identity
number. The placeholder, “AAAAMMDD—NNNN”, was not read by VoiceOver
in an understandable way. Even though P8 knew that the input field was meant
for entering personal identity number, P8 could not know what exact format
to write the number on and therefore gave up after trying a few times.

P3 was initially prevented from signing up as the checkbox for accepting
the terms and conditions was hard to check using VoiceOver. “At this point 1
would have given up, it does not work”, P3 said, and indicated that they would
have used some other service for seeking healthcare instead.

P1 did not find the information about preparing for the meeting, although
reading the button labelled “Show details” on the appointment card on the
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Inget SIM & 10:53 -
Inget SIM & 10:52 (=)
< Boka ett mote X
< Boka ett mote X
Vad ar din kroppstemperatur?
Foton
°C Ladda upp ett eller flera foton.
Ladda
37 7 upp bild
1
Las om hur vi skyddar dina medicinska
foton.
Nasta >
Nasta >
Nésta, Knapp

Nasta, Knapp

Figure 4.2 — P4 got stuck when not
wanting to upload an image. The
“Next” button only signalled visually
that it was disabled. = Note that
the caption panel only reads “Nista,
Knapp” (English: Next, Button).

Figure 4.1 — After selecting a body
temperature the “Next” button was still
disabled. However, the button did not
signal this, still saying “Nésta, Knapp”
(English: “Next, Button”).

home page. P8 also had issues with this task, most probably since the home
page was scrolled down to the bottom when P8 started the task, and did not
automatically scroll to the top when P8 switched between the menu tabs.

Navigation

Many of the accessibility barriers found had to do with navigation. The most
common barrier was unlabelled buttons, with a total of 10 occurrences. In
most cases, the barriers were overcome in a short amount of time. For example,
several participants successfully guessed that unlabelled buttons in the upper
right corner were often for closing the currently open page.

All the iOS app users had issues with non-focusable buttons on the home
page. Many of the components on the home page in the Kry app are so-called
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“cards” consisting of text and commonly also a button linking to a page where
the user can read more information. However, VoiceOver interpreted a card
as one single element, reading all text on it but not finding the buttons, see
figure 4.4. This caused a lot of frustration among the participants, as they
could understand from the text that there would be more information, but not
access it.

nget SIM = 16:45 # psykologer finns har for dig och din
familj. Oppet dygnet runt.
Ellinor Bakhuizen &3 e
25ar
® Arenden
22 Mina barn
@ Min graviditet Q) U O
Q Medicinpaminnelser
E} Halsotest CORONAVIRUS
Testa dig for covid-19
T L Vi erbjuder flera typer av test fér covid-19
- langd for vuxna och barn éver 6 ar.
(3 Vikt ,
Visa testerna
@ Blodtryck
{n}

& = 2
A " ) CORONAVIRUS, Testa dig for covid-19, Vi erbjuder flera type
Kry, Ellinor Bakhuizen

Figure 4.4 — VoiceOver could not
separate cards on the home page from
their content. Therefore, the full card
was in focus, not allowing the user
to for example click the button “Visa
mer” (English: “Show more”) for
information about Covid-19 testing.

Figure 4.3 — The log out option was
located on the settings page, which
was accessed by pressing the gear icon
on the top right of the profile screen.
The app did not allow the screen reader
to focus on the icon, but only the name
of the patient to the left of the icon.

Another issue related to navigation was problems finding the search
function. When booking an appointment, the user first chose the relevant
symptom from a list. Above the list was a search field labelled “Symptom
och sjukdomar” (English: “Symptoms and conditions”), accompanied by a
magnifying glass icon. The search field did not indicate to the screen reader
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that it was an input field, and therefore it could easily be mistaken for a heading.
The participants were not asked to search, but three participants asked for this
function. Two of them found it by finally guessing, and one was frustrated that
there seemed not to be one.

Communication of visual information

All participants experienced issues with getting enough information from
certain elements in the app. This included for example images and icons
missing alt text. Other issues were often related to visual cues that PVI cannot
perceive. For example, four participants noted that they could not verify
what alternative they had chosen to a question in the form for booking an
appointment. Checkboxes and radio buttons did not signal to the screen reader
whether they were selected or not. Furthermore, the participants could not
know if a question had single or multiple choice alternatives, since the screen
reader translation of the visuals did not allow them to distinguish between
radio buttons and checkboxes, see figure 4.5.

Three participants had moderately severe issues selecting a time for their
appointment. On the time booking page, see figure 4.6, headings and
selectable alternatives for days and times were not distinguishable for screen
reader users. Therefore, participants were frustrated when they thought that
they had chosen a time, but actually were trying to select the heading for the
time in question.
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14 Boka ett mote X
£ Boka ett mote X
Har du nagra av féljande
symptom? VALJ DAG
Ons 21 apr. Tors 22 apr. Fre 23 apr.
Hosta
13:00
Halsont
13:45
Snuva eller nastappa 14500
Brost- eller andningsrelaterad 13:00 i 14:30 144>
smarta
ES:OO ]
Ontimagen 15:00 15115 15:30 15:45
Muskelvark 16:00
16:00 16115 16:30 16:45

Figure 4.5 — The answer alternatives in

the form for booking an appointment
gave no indication about whether they
were selected or not. Also, there was
no non-visual indication on whether
one could choose one or multiple
answers.

Figure 4.6 — Booking a time for
an appointment. In the iOS app,
the screen reader users could not
distinguish between headings and time
alternatives.

4.2.2 Closing interview

As indicated in table 4.5, the participants were neutral to very satisfied with
using the Kry app. Furthermore, the participants thought that they would need
fairly little help from a non visually impaired person to use the app.
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Table 4.5 — User satisfaction.

User satisfaction P1 P2 P3 P4 P55 P7

P8

ol

How well does the app meet your
needs regarding accessibility? 5 3 3 4 5 3
(1 =not at all, 5 = very well)

How hard/easy was it to use the
app? 5 4 4 3 5 4
(1 =really hard, 5 = really easy)

How hard/easy was it to find what
you were looking for in the app? 4 4 3 3 4 5
(1 = really hard, 5 = super easy)

How bad or good overview did you
get of the app’s functionalities? 5 5 4 4 4 4
(1 =really bad, 5 = really good)

How well did the Kry app work
with your screen reader, compared
to other apps you use often?

(1 =really bad, 5 = really good)

How hard or easy do you think it
would be for other screen reader
users to use the Kry app?

(1 =really hard, 5 = really easy)

How much help do you think you
would need from a non visually
impaired person to use the Kry 1 1 1 3 1 2
app?

(1 =no help, 5 = a lot of help)

Note that in the last question the scale is flipped, so 1 is positive and 5 is negative.

Usability

All participants expressed positive feelings towards navigation and page
structure in the Kry app. Most participants found it easy to find what they
were looking for and got a good overview of the functionality. Specifically, five
participants pointed out that it was helpful with only three menu tabs (home,
inbox and profile).

The things that took the scores down were in most cases related to the
severe issues experienced while solving the tasks. The participants mentioned
frustrations getting stuck in the form prior to booking an appointment, issues
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to sign up and to log out as the most severe barriers. Furthermore, four
participants explicitly mentioned unlabelled buttons as a factor for not giving
a top score.

Several participants said that it was clear that Kry had been using WCAG
and other standards for accessibility, but that there was a bit of work left to do.
P4, who gave the accessibility of the app the next to highest score, motivated
it like this:

“I could handle it [the app] reasonably well, so that’s why it didn’t get a lower
score. Some things were logical, but they [Kry] had not always thought about
things. But you still noticed that they were working on it.” - P4

P7 said that their grading of the app was influenced by the fact that they
were taking part of this specific research:

“My attitude would have been even more affected if I had not known that you
[the researcher] are now doing this job to get the feedback.” - P7

Comparing Kry to other digital healthcare services and the general web

When comparing the accessibility of the Kry app to other apps they use in
their daily lives, five participants said that Kry had the same type of barriers
as most other services. Two participants thought that Kry was generally better.
As most participants had limited experiences of using other digital healthcare
apps, they could not compare Kry to those services in detail. However, three of
the four participants who did comment on the issue said that Kry was easier to
navigate than 1177 Vardguiden. The fourth participant disagreed and argued
the other way around.

PS5 and P7 pointed out that even though Kry performs similarly to other
apps regarding accessibility, there should be higher requirements on them
since healthcare is such an important part in society.

“Perhaps it’s extra important that this [Kry] is accessible, since it’s about
doctor appointments” - P5

“I am a bit puzzled by the fact that a healthcare app does not work well. It
should be available for all.” - P7
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Willingness to use the service

Regarding potentially using Kry in real life, five participants said that they
were positive about the experience and would consider using it. Additionally,
one participant would consider using a similar service if it was not provided
by a private company.

One participant, P4, said that they would not consider using the service in
its current state. P4 meant that there were too many accessibility barriers to
make it worth the time.

“For now, it’s easier to just call my healthcare center” - P4

When asked about if they thought that other PVI would be able to and want
to use Kry, all participants were positive. However, they stated just like in the
initial interviews that the ability to use the app depends a lot on how good

one is at using one’s screen reader. For that reason, elderly PVI might be left
behind.
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Chapter 5

Discussion

In this chapter, the results from the interviews and usability test will be
discussed and set into perspective.

5.1 Opportunities and challenges

The results from the interviews and usability tests reveal both opportunities
and challenges for adapting online healthcare services towards increasing
screen reader accessibility. Overall, the participants were positive about Kry
and could see themselves using it. Several participants highlighted positive
consequences of accessible digital healthcare, such as being less dependent
on sighted people and not having to face the problems that transportation and
finding your way through a hospital implies. However, the usability test of the
Kry app revealed a great number of accessibility barriers that made it hard to
use the service with a screen reader.

Similarly to what Yi et al concluded when studying the accessibility of
Korean health related websites [30], many of the barriers found in the Kry
app can be easily resolved. As a matter of fact, some of the barriers were
actually fixed by developers at Kry within the time scope of this thesis, such as
making the different parts of a card on the home page focusable. Furthermore,
many of the barriers can be linked to success criterions specified in WCAG.
For example, the problems with unlabelled buttons could have been avoided
if addressing success criterion 2.4.4. Success criterion 1.1.1 specifies how to
work with alt-text for non-text content, something that was also a common
barrier in the Kry app. Success criterion 3.3.2 says that you should provide
labels or instructions that help the user understand how input should be
formatted. If this guideline had been followed, the severe problem that P8
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had with entering their personal identity number could have been avoided.

As many accessibility issues are easily resolved, the most important part
in increasing screen reader accessibility might simply be to raise awareness
among designers, copywriters and developers. As mentioned, WCAG is a
good tool for this, but there are several other ways as well. For example, many
of the barriers found in the usability tests in this study were already mentioned
by the participants in the initial interviews. Therefore, letting screen reader
users share their experiences with designers and developers could help a lot in
avoiding accessibility barriers.

As this study focused a lot on one specific app, Kry, an obvious question
would be if the results are applicable to other digital healthcare services as
well. The participants had very limited experiences of digital healthcare, so
therefore there is not much to compare the results with. However, being one of
the largest digital healthcare providers in Europe, Kry’s app is representative
of the market segment, and offers pretty much the same type of service as its
competitors. Additionally, the participants expressed that the barriers found
in the usability test were similar to what they usually experience. This was not
even specifically for healthcare services, but for all sorts of apps and websites.
Therefore, I believe that many learnings from this study can indeed be applied
to other services too, both within the healthcare sector and in other markets.

5.2 Recommendations

Based on the results from this study, [ have formulated a number of recommendations
for increasing screen reader accessibility presented below. Following the
argumentation in the previous section, the recommendations should be applicable

to a range of services, both within and outside the digital healthcare market
sector.

Recommendation 1: Prioritise simple and consistent navigation and
structure

To screen readers users, easy navigation and a simple and consistent page
structure is of high importance. A clean and consistent structure without
too much information gives the users a good overview of the functionality.
Furthermore, this is a good example of universal design, as it will probably
benefit all users and not just PVI.

Recommendation 2: Watch out for for dead ends
For screen reader users, seemingly small errors such as unlabelled buttons,
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non-focusable elements and missing descriptive text can be very frustrating
and even result in dead ends. In a digital healthcare app like Kry, this could
be, for example, not being able to fill in a form about medical details. Failing
on this can lead to patients not seeking help at all or simply choosing another
provider.

Recommendation 3: Provide text alternatives to non-visual content
If using images and icons, make sure to provide alt text or descriptive copy so
that screen reader users can perceive the content.

Recommendation 4: Communicate visual cues in text

Make sure that visual cues are also communicated in text. For example,
make sure that screen reader users can differentiate between single and
multiple choice questions, that they can confirm their selection and that buttons
communicate if they are disabled or not, not only by having different colors.

Recommendation 5: Raise awareness about screen reader accessibility
Raise awareness about screen reader accessibility and its importance among
designers, copywriters and developers. Creating accessible services is a
collaborative effort.

Recommendation 6: Test your service often

Test the accessibility of your service often. WCAG can be used as a tool,
especially for preventing quantifiable, concrete accessibility barriers such as
unlabelled or elements that are not focusable for screen readers. W3C provides
many examples of techniques to use in order to meet the success criterions
[18]. Encourage developers to test the service with screen readers often.
Furthermore, make sure to include PVI when evaluating the product. They
are the experts and will probably be able to identify more errors than the one
leading the evaluation.

5.3 Limitations of the method

5.3.1 Setup

With optimal conditions, the usability tests would have taken place in a
physical location where I could not only record the screen and voice of the
participant, but also observe their hands and body language. 1 would in
that case also have been able to listen to the screen reader and not just read
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the caption panel. By observing the participant in this way, I could have
noticed more details and perhaps gotten an even better understanding of the
experience. However, this setup was not possible due to the ongoing COVID-
19 pandemic. Instead, I was limited to drawing conclusions based entirely on
what the participants said, and could only observe non-verbalised behaviour
by following the black box that marked where the screen reader was currently
focusing.

Nevertheless, the remote setup also had some positive consequences.
For example, I was not limited to involving participants from a specific
geographical region, so people from different parts of Sweden could participate.
Furthermore, the participants could complete the tasks on their own devices
in their homes, a setup that was closer to a real life situation than visiting me
in person.

Another limitation of the setup was that testing the interface for a video
appointment with a clinician in the Kry app could not be included in the study.
The limitation was due to technical issues, both in Kry and in Zoom. Firstly,
the Kry app did not allow screen sharing while in a video call with a clinician.
Secondly, Zoom paused the screen sharing session if a call was answered in a
different app on the same device as the Zoom call. Since the video appointment
is an essential part of the service provided by Kry and other similar digital
healthcare providers, it would have been interesting to investigate.

5.3.2 Participants

Lack of diversity in the group

According to the study by Nielsen and Landauer mentioned in Chapter 2
Background [33], the number of participants in this study was well fit for
finding a majority of usability problems. However, the small number limits
the study in making generalisations for a larger population of PVI. The group
of participants was fairly homogenous, including seven men and only one
woman. According to Pascolini and Mariotti [3], 65% of visually impaired
and 82% of blind people in the world are over the age of 50. In this study, all
participants were less than 45 years of age, which means that they represent a
minority of the total population of PVI. In contrast to the elderly population,
many of the participants have used smartphones and assistive technology for
a majority of their lives. Therefore, the results might have been very different
if the participants were from a different age group.

Other than having a high technical literacy, a majority of the participants
expressed that they had a high interest in technology and learning to use new
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digital products. This might have had an impact on their attitude against testing
the Kry app, and how they handled running into barriers.

Overall positive feedback despite many accessibility barriers

An interesting observation from the results is that although many accessibility
barriers were found in the Kry app, of which a number had a severe impact
on task failure, the participants were very positive about the experience. The
scores given when evaluating the service in the closing interviews were high,
and almost all participants said that they were likely to choose to use the Kry
app themselves.

One possible explanation for this rather contradictory result is that the
participants had very low expectations on the service to start with. The
interviews indicated that PVI often run into all sorts of accessibility barriers
online, and that many websites and apps are more or less useless for screen
reader users. However, judging from the closing interviews, the participants
experienced the same type of barriers in the Kry app as in other services, which
makes this conclusion unlikely to be the whole truth.

A more likely explanation is that the setup itself had a significant impact on
the participants’ attitudes. As several participants mentioned in the interviews,
they often contact the company when they find accessibility issues in their app
or web service. In this study, the participants were the ones that were contacted
to serve as experts. As stated in Chapter 4 Results, P7 said that their attitude
towards the Kry app was more positive than it might have been if they did not
know that their feedback would be used to improve the service.

As for most usability tests, especially those who are moderated, the
situation was not exactly the same as it would have been in real life. The
participants were using their own devices and participating in the usability
test from their own home, but they had set aside time to attempt the tasks and
knew that they were being observed during the full session. If a PVI was to use
Kry in a situation where they really needed medical advice and were also a bit
stressed, the reaction towards the barriers would probably not be as forgiving.

5.4 Sustainability and ethics

Working with accessibility is much about promoting social sustainability.
In every society that promotes equal human rights, vital societal functions
and critical infrastructures should be equally accessible to all citizens. The
segment of digital healthcare that Kry belongs to might not yet be a critical



Discussion | 39

part of healthcare in Europe, but as the market segment grows it might indeed
become one. Therefore, ensuring that these services are accessible for users
of screen readers and other assistive technology is of high importance.

Throughout this study, caution was taken in order to keep the participants’
personal data confidential. The participants were informed about the terms and
conditions of participating in the study both verbally and in writing, prior to
taking part in interviews and usability tests. All recordings of interviews and
usability tests were stored in folders only accessible to me, and were deleted
once the study was completed. To ensure that no participant had to share any
medical data with me, a test environment of the Kry app was used for the
usability test. All data stored in the app during the test was deleted directly
after the session.

Since the study was conducted during a global pandemic, all interviews
and usability tests were conducted remotely in order to ensure the safety of
both the participants and myself.
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Chapter 6

Conclusions and Future Work

6.1 Conclusions

This study shows that digital healthcare is facing both possibilities and
challenges regarding increasing accessibility for screen reader users. Interviews
concluded that people with visual impairments appreciate simple navigation
and page structure. Common accessibility issues that screen reader users face
include unlabelled buttons and missing alternative text for images and other
graphics, which were also the most common barriers found in the usability test
of the Kry app. Although almost all participants faced severe barriers while
using Kry, they had a mostly positive experience. Participants emphasized that
digital healthcare can make people with visual impairments more independent
in handling medical issues. However, some were worried that elderly people
with visual impairments would be left behind as digital healthcare evolves.
Others felt uncomfortable with the idea of having to film themselves while
meeting a doctor.

Based on the findings, a number of recommendations for increasing screen
reader accessibility in digital healthcare are proposed. These include for
example providing simple navigation and page structure, looking out for dead-
ends, communicating visual information and testing the service with assistive
technology. The recommendations and learnings from this study should be
applicable to both online healthcare services and to services in other market
sectors.
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6.2 Future work

This work could be extended in a number of ways, either looking at Kry
or another similar service. One idea would be to evaluate how accessible
the actual video appointments with clinicians are for screen reader users. It
would also be interesting to do similar work as in this study, but having an
iterative process where changes are implemented and evaluated by screen
reader users. Comparing screen reader accessibility of different services could
also be interesting. Furthermore, similar work could be done but with another
age group of visually impaired people.
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Appendix A

Interview Questions

Note that the interviews were semi-structured, meaning that the questions
below were not necessarily asked in the same order, or even asked at all, for
every participant. However, the goal of each interview was to get the answers
to all questions listed below. In many cases, participants answered several
questions by telling one story.

A.1 Swedish

Inledande fraga

* Beriitta lite kort om dig sjilv.

Anvandning av skarmlasare

* Vad anvinder du for mobil och/eller dator?
* Vad anvinder du for skdarmlédsare pa mobil och/eller dator?

* Anvinder du nigra fler tekniska hjalpmedel till mobil/dator, t ex punktskriftsdisplay
eller forstoringsprogram?

* Hur ldnge har du anviint dig av de hér grejerna (mobil/dator/skdrmldsare/annat)?

* Hur bekvidm dr du med att anvédnda teknik i allménhet, speciellt hemsidor
och appar?

* Beritta hur du anvénder skdrmldsaren pd mobilen och/eller datorn. Hur
navigerar du och vilka funktioner anvinder du?
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— Har du négra speciella instillningar for din skdrmlidsare som du
stéllt in sjdlv? I s fall vad?

 Beritta nér och till vad du anvinder mobilen och datorn under en vanlig
dag. (Vilka appar/hemsidor anvander du? Nir?)

— Vilka appar anvinder du mest?
* Har du nédgra exempel pd appar som du vet fungerar diligt med skidrmlédsare?

— Varfor dr de daliga?
— Ar dessa problem vanliga pa andra hemsidor?
— Kan du ge exempel pd andra vanliga problem?

— Hur brukar du hantera att en hemsida eller app fungerar diligt med
skdarmlédsaren?

* Har du ndgot exempel pa nigon tjinst som du skulle vilja anvidnda, men
som du inte kan eller inte viljer att anvinda?

— Varfor kan/vill du inte anvinda tjdnsten?
* Har du ndgra exempel pa appar som du vet fungerar bra med skarmlisare?

— Varfor ar de bra?

— Kan du ge fler exempel pé ndr appar eller hemsidor fungerar bra
med skédrmlésaren?

Relation till sjukvarden

* Beriitta om din relation till sjukvarden idag.

— Hur ofta och varfor brukar du traffa ldkare eller andra inom
sjukvéarden?

e Hur gor du idag om du behover komma i kontakt med en lidkare eller
annan sjukvardspersonal?

— Hur tycker du att den processen funkar? Ar den vil anpassad for
din situation?
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Relation till digital vard

Traditionellt sett har man i forsta hand behovt viinda sig till en fysisk vdardcentral
ndr man uppsoker ldkare och andra professioner inom primdrvdrden. Det
kan man ju fortfarande gora, men idag och speciellt under senaste dret
med pandemin har digitala vdrdappar blivit alltmer populdra. Ndr jag
sdger vardappar menar jag alltsa appar till mobil eller dator ddr man kan
ha ett videosamtal med en ldikare eller psykolog, eller till exempel fornya
recept. Det finns en rad privata vardgivare som erbjuder sadana tjdnster, till
exempel Kry, Doktor.se och Min Doktor, men liknande tjcinster finns dven i
vissa regioner, som Alltid Oppet i Stockholm och Niirhéilsan Online i Viistra
Gotalandsregionen. 1177 Vardguiden har ocksd en hemsida ddr man kan
logga in och till exempel boka tid pd vdrdcentral, se sin journal eller dndra
sitt vardval.

* Har du anvint dig av ndgon digital vardtjanst eller app ndgon gang?
Om ja:
— Vilka tjinster har du anvént dig av och till vad?
— Hur tyckte du att det fungerade?

— Kan du se dig sjdlv anvénda tjdnsten igen? Varfor/varfor inte?
Om nej:

— Varfor?
— Kan du se dig sjélv testa en vardapp i framtiden? Varfor/varfor
inte?

* Beritta om din relation till och dina asikter om digital vard!

 Vad skulle kréivas av en vardapp for att du skulle vilja och kunna anvinda
den?

 Serdu ndgra specifika risker med att vrdappar blir allt mer populéra, for
personer med nedsatt syn och/eller personer som anvinder skdrmlédsare?

e Ser du nagra specifika mdjligheter med att vardappar blir allt mer
populira, for personer med nedsatt syn och/eller personer som anviander
skdrmlédsare?

* Hur ser du pi att ha ett videosamtal med en tex ldkare eller psykolog?
Ser du nigra eventuella problem?
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Relation till Kry
I appen Kry kan man idag ha videosamtal med likare, sjukskoterskor och
psykologer direkt i mobilen. Man kan diven fornya recept och hénvisas vidare

till fysisk vard om det behovs.

* Har du anvint Kry?
Om ja:
— Beritta, hur var det? Vad hade kunnat vara béttre?

— Skulle du kunna tinka dig att anvdnda Kry igen? Varfor/varfor
inte?
Om nej:

— Vad kinner du spontant infor Kry, dr det ndgot du skulle kunna
tinka dig att anvianda? Varfor/varfor inte?
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A.2 English translation

Opening question

Tell me a bit about yourself.

Screen reader usage

What type of phone and/or computer do you use?

What screen reader(s) do you use for your phone and/or computer?
Do you use any other assistive technology for phone/computer?
For how long have you been using these devices and services?

How comfortable are you with using technology, especially websites and
apps?

Describe how you use the screen reader on your phone and/or computer.
How do you navigate and what functionality do you use?

— Do you have any personalised settings? If yes, describe them.

Describe how you use your phone and/or computer during a normal day.
(What apps/websites do you use? When?)

— What apps do you use the most?

Do you have any examples of websites/apps that do not work well with
screen readers?

— Why are they bad?

— Are these problems common on other websites/apps?

— Can you give any examples of other similar problems?

— How do you handle it when a website or app doesn’t work well

with the screen reader?

Do you have any examples of websites/apps you would like to use, but
can’t/choose not to use for some reason?

— Why can you not use the service/ why do you choose not to use it?
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* Do you have any examples of websites/apps that do work well with
screen readers
— Why are they good?

— Can you give any more examples?

Relationship with the Swedish healthcare system

* Tell me about your relationship with the Swedish healthcare system
today.

— How often and why do you see a clinician?
* How do you seek healthcare today?

— How well does the process fit your situation?

Relationship with digital healthcare providers

So far, patients have primarily had to turn to physical health centers to see a
doctor and other clinician in primary care. You can still do that, but today
and especially during the last year with the pandemic, healthcare apps have
become increasingly popular. When I say healthcare apps, 1 mean apps
Jor mobile or computer where you can have a video call with a doctor or
psychologist, or, for example, renew prescriptions. There are a number of
private care providers that offer such services, for example Kry, Doktor.se and
Min Doktor, but similar services are also provided by certain regions, such
as Alltid Oppet in Stockholm and Niirhilsan Online in the Viistra Gotaland
region. 1177 Virdguiden also has a website where you can log in and, for
example, book an appointment at a health center, see your medical record or
manage your listings.

* Have you used a digital healthcare app before?
If yes:

— What services did you use and for what?
— How did it go?

— Can you imagine yourself using the service again? Why/why not?

If no:
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— Why not?

— Can you imagine yourself using such a service in the future?
Why/why not?

* Tell me about your view on digital healthcare.

* What would be required features of a digital healthcare app in order for
you to want to use it?

* Can you imagine any risks for PVI with healthcare apps becoming more
popular?

» Can you imagine any possibilities for PVI with healthcare apps becoming
more popular?

* What is your view on having a video call with a doctor or psychologist?
Do you see any potential problems?

Relationship with Kry

In the Kry app you as a patient can see a doctor, nurse or psychologist over a
video call directly in your smartphone. You can also renew prescriptions and
be triaged to physical healthcare if necessary.

* Have you used Kry before?
If yes:

— How was it? What could have been better?

— Would you use the service again? Why/why not?
If no:

— What’s your view on the company and its service, is it something
you could see yourself use in the future? Why/why not?
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Appendix B

Usability test - Tasks and Questions

B.1 Swedish

Bakgrundsscenario

Ténk dig att du nyligen fétt hora talas om Kry. Du tanker att appen kan vara
bra att ha och har darfor har laddat ner den till din telefon.

Scenario

Det forsta du vill gora ar att logga in i Kry-appen.

Uppgift 1. Logga in

Kan du visa mig hur du gér tillviga for att logga in?
OBS: Eftersom att Zoom inte blockar skdrmdelning av BanklD kommer
anvindarna stinga av skdarmdelningen tillfdlligt har.

Signa upp

Forsta gdngen anvindaren loggar in i appen mots hen av en vilkomstskérm dér
hen ombeds fylla i mailadress och telefonnummer samt acceptera villkoren.

Fragor
* Hur funkade det att logga in och signa upp i appen?

— Vad var det konkret som funkade bra eller déligt?
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— Om du jamfor inloggningsprocessen med att logga in i andra
tjianster med BankID (till exempel din bankapp), hur var det?

Scenario

Du vill nu bekanta dig med Kry-appen. Du undrar vad appen har {or funktioner
och vad du kan anvinda den till.

Uppgift 3. Utforska appen

Kan du forsoka ta reda pa vad appen har for funktioner och beritta for mig vad
du hittar?

Fragor

Efter att ha klickat runt i appen, vad uppfattade du att man kan gora i
den?

Hur var din upplevelse av att navigera i appen?

Vad var det konkret som funkade bra eller daligt?

Om du jimfor med andra appar som du ofta anvinder, hur bra 6verblick
tycker du att du fér av appen?

Scenario

Forestill dig nu att du under négra dagars tid har haft ont i magen. Smértan
kommer och gir och du undrar vad problemet kan vara. Just nu gor det ganska
ont. Du bestdmmer dig for att prata en ldkare pd Kry for att fi en bedomning.

Uppgift 4. Boka ett mote

Boka ett mote s snart som mojligt med en lidkare frin Kry. Berétta hogt vad
du tanker medans du gor det.

Uppgiften innehdller en del deluppgifter, men utan pauser emellan. Anledningen
till uppdelningen dr att ha koll pa delstegen, speciellt ifall testpersonen fastnar
pd viigen och inte kommer vidare.

Uppgift 4.1 Vilj symptom

Hint: Symptomet heter “magont”
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Uppgift 4.2 Fyll i formulir
Uppgift 4.3 Vilj en tid
Uppgift 4.4 Bekriifta bokningen
Fragor
* Hur gick det att boka ett mote?
* Vad var det konkret som funkade bra eller déligt?
* Om flodet avbrots tidigt:
— Vad hade du gjort nu istéllet?
* Om bokningen genomfordes:

— Hur var din upplevelse att fylla i formuléret?
— Kunde du delge all information som du ville ge till ldkaren i forviag?

— Jamfort med andra formulér du fyllti digitalt, till exempel Google-
formulér, hur funkade det?

OBS: Om 3. Boka ett mote inte gick att genomfora mdste jag (Ellinor) manuellt
boka in ett mote med “patienten’.

Scenario (om nagot av ovanstiende steg misslyckades, annars ga vidare
till uppgift 5)

Du har pratat med en skoterska som nu har bokat in ett digitalt mote mellan
dig och din ldkare.

Uppgift 4.5 Bekriifta motet

Skoterskan sa att du maste bekrifta motet i appen. Beritta hur du gér tillvaga.

Fragor
e Hur var din upplevelse av att bekrifta motet?

* Vad konkret fungerade bra eller daligt?
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Scenario

Nu har du bokat ett méte for dina magbesvér och véntar pa att motet ska borja.
Eftersom att det dr forsta gdngen du ska ha ett mote i appen undrar du vad som
kommer hérnist.

Uppgift 5. Vad hander nu? Las detaljer om motet

Gé in i appen och se om det finns ndgon information om vad som hénder
harnast.

Fragor
* Om testpersonen hittar/ndr informationen med detaljer infor motet:

— Vad tyckte du om informationen du hittade?

— Hur vil forberedd kédnner du dig infor motet med ldkaren?
* Om testpersonen inte hittar/ndr informationen med detaljer infor motet:
— Hur vil forberedd kédnner du dig infér motet med ldkaren?

OBS: Pd grund av tekniska svdrigheter med att ha tva samtal igang samtidigt
(Zoom+ldkarmote) samt att Kry-appen blockar skdrmdelning medans man
har ett videomote kommer sjdilva videomotet i sig inte ingd i denna anvindarstudie.

Scenario

Forestill dig att du nu har varit i ett samtal med en ldkare. Under samtalet sa
lakaren att hon skulle skicka dig ett intyg om att du ir sjuk som du kan visa
upp om nigon skulle efterfraga det.

Uppgift 6. Hitta meddelandet

Beritta och visa hur du gér tillvidga for att hitta meddelandet.

Fragor
* Vad uppfattar du att du kan géra med meddelandet?
* Hur funkade det att fa och hitta meddelandet fran din ldkare i appen?

* Vad var det konkret som var bra eller daligt?
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Scenario

Under motet med ldkaren sa hon att det dr bra om du ldgger in lite information
om dig sjélv i appen, sd som lidngd, vikt eller allergier. Det kan vara till
hjilp for nésta lakare du eventuellt triffar pd Kry. Forestill dig nu att du dr
jordnotsallergiker.

Uppgift 7. Lagg till din allergi

Ligg in din allergi i appen. Beritta och visa hur du skulle g tillviga.

Fragor

* Hur gick det att 1dgga in dina allergier?

Scenario

Du ir nu klar f6r denna géng och vill logga ut.

Uppgift 8. Logga ut

Beriitta och visa hur du gér tillviga for att logga ut.

Fragor

* Hur var din upplevelse av att logga ut?

Intervju efter testerna

Pé en skala frén 1 till 5...

* Hur vil moter Kry-appen dina behov vad giller tillgidnglighet?
(1 = inte alls, 5 = mycket vil)

— Varfor méter inte/méter inte appen dina behov vad giller tillgianglighet?
Ge girna konkreta exempel

— Andra foljdfragor...

* Hur svart eller latt var det att anvinda Kry-appen?
(1 = jattesvart, 5 = jattelatt)

— Varfor var det ldtt/svért? Ge girna konkreta exempel
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— Andra foljdfragor...

Hur svart eller litt var det att hitta det du letade efter i Kry-appen?
(1 = jattesvart, 5 = jattelatt)
— Varfor var det latt/svart? Ge gdrna konkreta exempel
— Andra foljdfragor...
Hur délig eller bra overblick fick du 6ver innehéllet och funktionerna i
appen?
(1 = jattedalig, 5 = jéttebra)
— Varfor fick du en bra/délig overblick? Ge girna konkreta exempel
— Andra foljdfragor...
Hur bra fungerade Kry-appen med skidrmlédsare jamfort med andra appar

som du anvénder i din vardag?
(1 = jattedéligt, 5 = jattebra)

— Varfor fungerade appen bra/déligt med skidrmlidsare jaimfort med
andra appar? Vad var det som skiljde Kry-appen frén andra appar?
— Andra foljdfragor...
Hur létt eller svért tror du att det skulle vara for andra skarmlédsaranvindare
att anvinda Kry-appen?
(1 = jattesvart, 5 = jatteldtt)
— Varfor tror du att andra skulle tycka att det var latt/svért?
— Andra foljdfréagor...
Hur mycket hjilp tror du att du skulle behdva fran en seende for att
anvinda Kry-appen?
(1 = ingen hjilp, 5 = jattemycket hjilp)
— Varfor tror du att du skulle behova/inte skulle behdva hjalp?
— Nar skulle du behova hjélp?
— Andra foljdfragor...

Ovriga frigor

* Om du skulle soka vérd i verkliga livet, skulle du 6verviga att anvinda
Kry, baserat pa det du upplevt nu av att anvinda appen?
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- Omja:

# Motivera!
— Om nej:

% Varfor inte?

# Vad skulle kréivas av appen for att du skulle vilja/kédnna dig
bekvdm med att anvinda den?

* Om du har anvint ndgon annan digital virdapp eller tjanst (tex 1177),
hur var denna upplevelse i jamforelse?

* Kan du forestilla dig att andra personer med synnedsittningar som
anvinder skidrmlésare skulle anvinda appen? Varfor/varfor inte?

* Hardin syn pd digital vard och hur det kan fungera for skirmlésaranvindare
dndrats ndgonting efter att du klickat runt i Kry-appen? Om ja, hur?

* Har du ndgra andra tankar om anvindarupplevelsen som du vill framféra?



Appendix B: Usability test - Tasks and Questions | 63

B.2 English translation

Background scenario

You have recently heard about the digital healthcare provider Kry that has an
app where you can meet a doctor through video call. You think that the app
could be good to have, so you have downloaded it to your phone.

Scenario

First, you want to log in to the Kry app.

Task 1 Log in

Please tell and show me how you would go about logging in.
Note: Since Zoom does not block screen sharing in the BankID app, the user
will have to turn off screen sharing here.

Sign up

The first time the user signs in, they will have to enter their email and phone
number and accept the terms and conditions.

Questions

* How was your experience on logging in and signing up to the Kry app?

— What was it exactly that was good/bad?

— If you compare this experience to logging in to other services that
use BankID, for example your bank app, how was it?

Scenario

Now that you’ve signed in to the app for the first time you want to explore it to
get to know how it works. You wonder what functionality it has and what you
can use it for.

Task 3. Explore the app

Explore the Kry app. Try to find out what you can do in it and tell me what
you find.
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Questions

 After clicking around in the app, what did you understand that you can
do in it?

* What was your experience of navigating in the app?
* What was it exactly that was good/bad?

* If you compare it to other apps that you use often, how was your
experience of navigating in it?

Scenario

It has now been a while since you downloaded the app and you have experienced
some pain in your tummy for a couple days. The pain comes and goes and you
wonder what the problem can be. Right now it hurts quite a lot. You decide
to call a doctor in the Kry app.

Task 4. Book an appointment

Book an appointment with a doctor in the app. Show and tell me how you
would go about doing this.

This task is divided into several subtasks, without pausing in between. The
reason for this subtask-division is for the researcher to keep track of the
different steps, especially if the patient gets stuck somewhere on the way and
cannot complete the task.

Task 4.1 Choose symptom

Hint: The symptom is named “magont”

Task 4.2 Fill out the pre-appointment form
Task 4.3 Choose a time

Task 4.4 Confirm your booking

Questions

* How was your experience of booking a meeting?

* What was it exactly that was good/bad?
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» If the process was ended earlier than expected, due to accessibility
barriers:

— What would you do now?
* [f the pre-appointment form was completed

— What was your experience of filling out the form?

— Could you share all the information you wanted to share with the
doctor?

— Compared to other forms you have filled in, such as for example
Google forms, how was your experience?

Note: If ‘4. Book an appointment’ was not completed, I (Ellinor) will have to
manually book an appointment with the patient.

Scenario (if any of the above tasks 4.1-4.4 fail, otherwise proceed to task
5)

You have been talking to a nurse on the phone who booked an appointment for
you with a doctor in the Kry app.

Task 4.5 Confirm the booking

The nurse told you on the phone to confirm the appointment booking in the
app. Show and tell me how you would go about doing this.

Questions

* How was your experience of confirming the appointment?

* What was it exactly that was good/bad?

Scenario

You have now booked an appointment for your stomach ache and are now
waiting for the meeting to start. Since this is the first time for you using the
app you’re wondering what will happen next.
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Task 5. What happens now? Find information about
the appointment

See if you can tell what will happen next.

Questions

e [If the user finds information about the upcoming meeting and how to
prepare for it

— What was your experience of the information you found?

— How well prepared do you feel for the upcoming meeting with the
doctor?

* [f the user does not find information about the upcoming meeting and
how to prepare for it

— How well prepared do you feel for the upcoming meeting with the
doctor?

Note: Due to technical difficulties with having two calls at the same time (Zoom
and a video meeting with the doctor) and since the app blocks screen sharing
while in a doctor meeting, this usability test will not cover having the actual
appointment.

Scenario

Imagine that you have now completed the video appointment with the doctor.
During the meeting the doctor said that she would send you a document in the
app confirming that you are currently sick.

Task 6. Find the message

Show and tell me how you go about accessing this message.

Questions

e What can you do with the message?

* How was your experience of finding and reading the message from the
doctor in the app?

* What was it exactly that was good/bad?



Appendix B: Usability test - Tasks and Questions | 67

Scenario

During the appointment the doctor also said that it would be good if you added
some information about yourself in the app, such as weight or allergies. You
are allergic to peanuts, so you decide to add that information in the app.

Task 7. Add your allergy

Show and tell me how you would go about adding your peanut allergy in the
app.

Questions

* What was your experience of adding an allergy in the app?

Scenario

You are now done with the app and want to log out.

Task 8. Log out

Show and tell me how you would do this.

Questions

* How was your experience of logging out?

Closing interview

On a scale from 1 to 5...

* How well does the app meet your needs regarding accessibility?
(1 =not at all, 5 = very well)

— Why does the app/does the app not meet your needs regarding
accessibility? Please give concrete examples

— Other follow-up questions...

* How hard/easy was it to use the app?
(1 =really hard, 5 = really easy)

— Why was it hard/easy? Please give concrete examples
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— Other follow-up questions...

* How hard/easy was it to find what you were looking for in the app?
(1 =really hard, 5 = super easy)
— Varfor var det latt/svart? Please give concrete examples
— Other follow-up questions...

* How bad or good overview did you get of the app’s functionalities?
(1 =really bad, 5 = really good)

— Why did you get a bad/good overview? Please give concrete
examples
— Other follow-up questions...
* How well did the Kry app work with your screen reader, compared to

other apps you use often?
(1 =really bad, 5 = really good)

— Why did it work bad/good with your screen reader, compared to
other apps?
— Other follow-up questions...
* How hard or easy do you think it would be for other screen reader users
to use the Kry app?
(1 =really hard, 5 = really easy)
— Why do you think that others would find it hard/easy?
— Other follow-up questions...
* How much help do you think you would need from a non visually
impaired person to use the Kry app?
(1 =no help at all, 5 = a lot of help, all the time)
— Why do you think you would/ would not need any help?
— When do you think you would need help?

— Other follow-up questions. ..
Ovriga frigor

* If you were seeking care in real life, do you think you would consider
contacting Kry, based on what you’ve experienced by using the app?
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— Ifyes:
# Motivate!
- Ifno:
* Why not?
# What is missing in the app to make you want to/choose to use

it?

If you compare this experience to using another digital healthcare
service, like 1177, how was it?

Can you imagine other people with visual impairments using the app?
Why/why not?

Based on this experience, has your view on digital healthcare apps
changed? How?

Do you have any other thoughts about the experience of using the app
that you want to tell me about?
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