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Abstract

Approximately 30 million people in the EU, which equates to 1 in 15 people,
have been or will be affected by a rare disease [21]. Rare disease patients
are often misdiagnosed or undiagnosed, likely due to their health care pro-
viders’ lack of knowledge and experience with rare diseases [57]. Therefore,
rare disease patients may be more inclined to research into their health than
the general public. A popular method of looking into health information is
through online and digital health information services. These services can
empower patients to take greater control of their health, however, they can
also increase health anxiety and harm users’ emotional state. Therefore, a
few researchers have considered how to reduce the effects online health in-
formation services have on health anxiety. However, while people often talk
about the worried well when considering health anxiety, they may unknow-
ingly neglect the worried unwell. While it is important to reduce unfounded
health concerns in order to promote patients’ well being, it is also important
that it does not prevent those who are unwell from acting on the information

found.

This study will analyse methods of reducing health anxiety and evaluate
whether these methods prevent users from seeking their health care providers.
Furthermore, the experiences of rare disease patients regarding online health
information will be contrasted and compared to the experiences of the general
public. This will be done using a questionnaire and three interviews anal-
ysed thematically. Findings showed a number of effective design concepts to
reduce health anxiety without preventing action. The most promising design
concepts proposed are firstly detecting and down weighting escalatory web-
sites from search results. Secondly. the use of visual analytics such as graphs
reduces health anxiety caused by confusion. Finally, listing symptoms such
that symptoms inputted present the resulting condition as more likely while
symptoms not inputted (which are associated with that condition) present
the condition as less likely reduces health anxiety by encouraging balanced

thinking.
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1 Introduction

1.1 Rare Diseases

In the United Kingdom, a disease is said to be rare if it affects less than 1 in
2,000 people [20]. Due to their low prevalence, rare diseases take a long time
to diagnose |11,/49], even up to 30 years [22]. “Late diagnoses delay the be-
ginning of adapted treatments and can have severe irreversible, debilitating
and life-threatening consequences” [34]. Furthermore, the diagnostic process
for rare diseases between 2008 and 2018 cost the National Health Service
(NHS) in excess of £3.4 billion [42], thus a faster diagnosis would not only
significantly improve the health care of individuals, but it would also aid the

health care service as a whole.

Therefore, it is important to provide resources to speed up the diagnosis,
and since “the vast majority of patients with rare diseases actively seek in-
formation” |11], the use of online health information services may empower
patients to speed up this process and to have greater control of their health
journey. Furthermore, nearly 1 in 5 rare disease patients suggested the pos-
sibility of a rare disease to their healthcare professionals [34], and since rare
disease patients often become ‘experts’ in their disease [11], empowering them
to have a greater involvement in the diagnostic process will initiate this pro-
cess sooner and utilise their desire to seek information to encourage early

interventions.

1.2 Online Health Information Services

In March 1998, the NHS launched NHS Direct, a telephone service help line
staffed by nurses in order to provide easily accessible health information and
as a result, reduce the demands on general practitioners (GPs) as well as
accident and emergency departments [48]. After its initial success, the NHS
launched an additional website which was implemented in December 1999 to
further support the NHS Direct service. In August 2010, it was announced
that NHS Direct was to be replaced with NHS 111 so that the number was

not only easier to remember, but also free of charge, unlike the previous 0845



number [48]. NHS 111 Online is still a popular resource for health informa-

tion in the UK today along with other NHS websites and applications.

Many other health related websites were also developed in the 90s [56]
and this newly found resource for health information introduced the possibil-
ity to empower patients to have greater control over their health. Since then,
the use of the internet for health information has exponentially increased so
much so that by 2011, 80% of internet users had looked online for health

information [26].

1.3 Health Anxiety

Most people have experienced health anxiety of some level, although it is
usually adaptive and prompts people to seek appropriate medical care [67].
However, health anxiety can harm individuals’ well-being when it becomes
maladaptive (disproportionately low) or excessive (disproportionately high).
Health anxiety disorders, such as hypochondria, are characterised by exces-
sive health anxiety.

Common thought patterns of health anxiety disorders include disease
conviction, the belief that one suffers from a disease; disease preoccupation,
repeated thoughts and images of diseases and death; high sensitivity to bod-
ily changes; and difficulty believing reassurance. These thought patterns
often lead to, and often stem from, fears of having or of contracting a disease
as well as increased fear or anxiety from disease related stimuli. This often
leads to, and often stems from, repeated checking of one’s body; reassurance
seeking; requesting medical tests repeatedly; researching medical informa-
tion (e.g. Internet searches, reading medical books); and avoiding stimuli
related to diseases [4,47,/67]. These behaviours then lead to negative thought
patterns and feelings. Thus, health anxiety disorder follows the vicious cy-
cle of anxiety [1,133,43,/67] as described in cognitive behavioural models of
anxiety, see Figure [l This is a significant part of health anxiety and it is

important to understand in order to consider methods which could break



Thoughts

Behaviours Feelings

Figure 1: The Vicious Cycle of Anxiety

this cycle. Furthermore, this shows how reassurance seeking through online
health information services can lead to negative thoughts and feelings which

perpetuate the cycle of anxiety.

Due to the viscous cycle being a core part of sustaining and increasing
health anxiety, the most common treatment for health anxiety disorders is
cognitive behavioural therapy (CBT). This is a form of therapy which teaches
practical skills to break this cycle by changing negative thought patterns and
behaviour [7,38,/46]. In a cognitive behavioural model, hypochondriasis is
portrayed as an episodic disorder with discrete events [37]. In other words,
people with hypochondriasis experience individual episodes of extreme health

anxiety.

There has been a significant amount of research conducted on the ef-
fects online health information has on health anxiety, with many of them
showing the associated challenges faced by individuals susceptible to health
anxiety [35}45,60,63}/75]. However, these issues focus on the ‘worried well’,
whereas, those suffering from rare diseases might follow similar anxious be-
haviour trends before their diagnosis, but their concern is in fact justified.
Thus, methods of addressing and reducing the implications of online health

information on health anxiety must be evaluated in order to prevent not only



excessive, but also maladaptive health anxiety.

1.4 Trust

Trust is an essential part of the way society functions [8}25,27,36]. This is
particularly important for health care [24,130,/51] as a lack of trust in health
care professionals or in health information may hinder patients’ ability to

seek medical help through these means.

In order to design online health information services responsibly, their ef-
fects on health anxiety must be considered and addressed if possible. Whilst
some studies have examined this, very few considered how these changes
might impact users’ trust in the information, how it affects doctor-patient
relationships, and whether medical professionals would trust patient found
information. Any changes to online health information services in order to
prevent its impact on health anxiety may hinder users’ trust in the informa-
tion, and therefore, may prevent users from acting on the information they
find. Hence, it is important to evaluate how best to reduce health anxiety,

whilst maintaining and maximising users’ trust in the information.

1.5 Motivation

Online health information has increasingly been used as a resource to em-
power patients to take better control of their health [26]31,50,52]. This is
particularly important and effective for rare disease patients [3}9,|/16}/17,[54]
as they often experience a long diagnostic period and 2 in 5 rare disease pa-
tients are misdiagnosed before the correct diagnosis is given [34]. Therefore,
rare disease patients are more likely to want to research into their health
problems and it is highly important to empower them to take control of their
health care. Furthermore, Bouwman et al. |[9] state that when “regarding
rare diseases, the use of the internet may be an important tool in the diag-

nostic process”.



However, many studies have suggested that health information on the
internet has a negative effect on health anxiety [6}35}45/63}74.75]. This dis-
sertation will consider the ways in which online health information services
affect health anxiety and whether methods that prevent this hinder trust.
This will be done by examining the literature not only within computer sci-
ence, but also within psychology to explore methods which prevent online
health tools from increasing health anxiety. Expanding on this, further re-
search will be conducted through a questionnaire and interviews in order to
identify how online health information services affect the general public as
well as rare disease patients; to consider methods which address potential
anxiety provoking factors of online health information and to determine how
these methods affect users’ trust in the information. These interviews will
be analysed thematically in order to identify common trends and to extract
meaningful information, pointing towards potential solutions which prevent
health anxiety within online health information services without hindering

trust.

1.6 Aims and Objectives

There are three main aims of this dissertation. Firstly, to design and conduct
a study on the methods of reducing the negative impacts that online health
information services have on health anxiety and well being. Secondly, to anal-
yse and extract from this study the methods which are most suited to address
this. And finally, to narrow down these methods and suggest additional new
methods in order to create a design space which is human centred, addresses
some of the negative impacts of online health information services as well as

reducing the methods which may prevent patients from seeking medical help.

1.7 Responsible Innovation

This project is entirely underpinned by responsible innovation as it aims
to consider the negative impacts of online health information, as well as

methods which might address these issues. This dissertation can inform



future designers of health related websites of the areas to consider in order

to ensure that website designs are responsible.

2 Literature Review

2.1 Online Health Information Services and Users

Cotten and Gupta [13] found that 64% of online health information users
were female, with a mean average age of 40.4 years. This shows that many
people, not just those who grew up during the ‘internet age’, use online health
information services, and therefore, its users may have a range of different
abilities when using online services. They also found that online health infor-
mation users are generally healthier and happier than those that exclusively
use offline health information. Motivations to use of online health information
services include seeking reassurance; searching for a second opinion; desire
for supplementary information; and difficulties pursuing health information
through other means [52]. These motivations may be a result of curiosity,

worry, and remedy-seeking [61].

There are a number of different platforms for online health information in-
cluding academic literature, symptom checkers, blogs, chat rooms and mobile
applications. Also, people searching for online health information often use
websites that are not primarily designed for online health information such

as social media platforms [15,41], or search engines such as Google [15,/66].

Academic literature is generally highly accurate and informative, how-
ever, it is not patient-friendly because it is aimed at medical professionals
and hence, it will use many complex technical terms which are often difficult

for non-experts to understand.

Symptom checkers often consist of a search bar or a list of symptoms to
choose from. These services are generally straight forward and provide an
easy method of finding a number of conditions related to symptoms. How-

ever, common symptom checkers often evoke panic as benign symptoms may



lead symptom checkers to suggest fatal conditions as the cause.

Health blogs often consist of an individual’s health journey. This can offer
emotional support to peers and can give an idea of what to expect from cer-
tain conditions. However, blogs are unlikely to help patients find potential
conditions, so it fulfils a different purpose to symptom checkers. Further-
more, because it is just one person’s experience, it has a very low external

validity.

Chat rooms, like health blogs, can often offer emotional support and ad-
vice. It can be very useful for patients to share common experiences, however,
there is no guarantee that the conversations are credible, and may be less

informative than other sites.

Mobile applications with a range of different functions, including the ones
named above, are available to users who prefer to seek online health infor-
mation on their mobile phone. Using a phone to browse information may be
useful when away from a computer, however, it may not display information

as clearly as a PC due to its smaller screen.

Social media pages containing health information can be helpful and some
organisations use social media to spread health information. However, gener-
ally this is not particularly useful for users looking for specific information and
there is a vast amount of inaccurate information on social media [55],65,76].
Furthermore, this information may impact health decisions, even if the in-

formation is recognised as unreliable [53].

Google is a commonly used tool for seeking online health information and
is usually effective at finding health-related websites. However, it may not
be as suitable for finding health information as a search engine that is de-
signed specifically for health information. This is because it is more likely to
find an inaccurate source as the most popular relevant websites will be listed
first, rather than ones with higher credibility. On the other hand, due to

users’ familiarity with Google, they are less likely to use other search engines

10



when seeking health information. Furthermore, Siempos et al. [5§] found
that young, experienced, non-expert users of online health information found

a correct diagnosis for assigned cases one fifth of the time when using Google.

2.1.1 Online Health Information for Rare Disease Patients

Some researchers have considered how online health information services can
be more suited to rare disease patients. For example, Dragusin et al. [16]
created FindZebra, a search engine for rare diseases aimed at medical profes-
sionals, in order to evaluate whether the diagnostic quality of search engines
could be improved by only searching for rare disease information from spe-
cialised and accurate resources. They found that FindZebra was significantly
more effective than Google or PubMed at finding the correct diagnosis for 56
rare disease cases. Therefore, this shows that online health information could
significantly help speed up the diagnosis of rare disease patients. However,
since this search engine is aimed at medical professionals, it is likely to be
less useful for undiagnosed rare disease patients researching their symptoms.
Hence, because rare disease patients often play an active role in their health
care [11], there should be more patient-centred tools to help with patients’

research during the diagnostic process.

Ronicke et al. [54] also considered how digital methods can reduce the
diagnostic time of rare disease patients by comparing the time taken by
doctors to diagnose rare diseases with that of Ada DX, a diagnostic decision
support system. They found that Ada DX suggested the correct diagnosis in
the top five suggestions faster than the clinical diagnosis time for 53.8% of
cases. This again shows how digital methods are well suited to support rare
disease diagnosis. This may be because GPs are unlikely to have previous
experience diagnosing rare diseases, and therefore, their ability to diagnose
rare disease patients will be diminished as a result of their lack of experience.
This is why digital methods are ideal for rare disease patients as digital tools

can utilise significantly more information.

11



2.2 Cyberchondria and Online Health Information
Seeking

As online health information became more easily accessible, developers grad-
ually became more aware of the phenomenon ‘cyberchondria’. The term,
coined by the media, is not an anxiety disorder or a mental health condition,
but a behaviour pattern characterised by excessive or repeated searches for
health-related information online [40,(63,/67]. This behaviour can contribute
to the vicious cycle associated with health anxiety disorder and can hinder
the well being of health anxious individuals [6,[23}45,(63,/67]. The exposure
of cyberchondria in the media prompted a number of researchers to look for
empirical evidence to evaluate the relationship between health anxiety and
online health information. Many studies showed that individuals with higher
health anxiety found searching for health information significantly more dis-
tressing than those with lower levels of health anxiety [45,60,(63,75]. Fur-
thermore, even individuals with low levels of health anxiety may experience

increased anxiety after using online health information services [60,,61,69,72].

Whilst searching for health information online can be distressing, it can
also empower people to have greater control of their health and their diag-
nostic journeys. For example, although Usherwood [70] found that increased
knowledge of health information from a booklet results in significantly more
out of hours consultations, there were still 28% fewer home visits. Thus
additional health information results in both the increase and decrease in
health anxiety. Furthermore, approximately 50% of people reported that
online health information decreased anxiety whilst only 40% of people re-
ported increased anxiety after seeking online health information [75]. Thus,
these services should not be disregarded or thought of pessimistically, but
they must be adapted and improved to address the issues they have, whilst
ensuring any adaptations still provide this support. Thus, let us consider
and evaluate the methods discussed in literature to reduce the implications

online health information services have on health anxiety.

12



2.3 Preventing Online Health Information from

Increasing Health Anxiety

Since “increased knowledge about diseases can lead to transient increases
in health anxiety” [67], it is not possible to prevent online health informa-
tion services from increasing health anxiety altogether. However, it is worth
discussing what other aspects of online health information unnecessarily in-

crease health anxiety in order to reduce these implications.

Workshops on assessing website validity. One aspect of online
health information which contributes to the heightened anxiety of around
three in ten survey respondents is the unreliability of websites and the content
of search results [32,/62,74]. This may be because intolerance of uncertainty
plays a key part in reinforcing and maintaining cyberchondria [23]64}(72].
One method that could enable users to disregard unreliable websites more
easily is to provide workshops and advice from general practitioners to ed-
ucate internet users in order to enable them to critically appraise online
health information and to interpret the results effectively, so that they dis-
regard irrelevant and anxiety provoking information [19}29,35,63]. This
would be effective because although online health information seekers often
use “strategies to filter and validate information” [39], they may not have a
high enough health literacy to do this effectively. For example, users ‘may
reject many clinically credible sites simply on the basis of poor design and
may trust less medically accurate sites solely because they resonate with
their own lives’ [59]. Furthermore, Menon et al. found that proper educa-
tion can address intolerance of uncertainty and high anxiety sensitivity and
that health education is an effective strategy to prevent cyberchondria [43].
Moreover, Gray et al. [29] ran an interactive workshop on how to find and
use evidence-based health information online and found that it had a positive
impact on the way the participants looked for and used health information
after the workshop. Therefore, educating internet users improves their ability
to deal with unreliable websites, and therefore, will reduce the implications
of unreliable websites on their anxiety. However, workshops and training ses-

sions are time consuming and generally expensive to run, furthermore, many

13



individuals will not choose to participate in them. Therefore, although this
may help to address the issue, it would be more suitable to use other more

practical methods either instead of this, or in addition to this.

Visual representations of information. Conflicting and confusing
health information is often distressing since a search for answers may result
in more questions, and as a result, may increase anxiety for one’s health. In
order to provide more clarity, it may be useful for online health information
to include insightful flowcharts or decision trees [74]. This would be effec-
tive because it uses methods more suitable for conveying health information
to non-experts and may provide more clarity on the likelihood of different
health problems. However, it will be challenging, and potentially impossible,
to create flowcharts and decision trees which are flexible enough to provide
clear and accurate information for a number of different conditions. Fur-
thermore, users will not always know answers to specific health questions,
and therefore, these methods may increase their anxiety and may not prove
effective or useful. However, there are many other visual analytics and vi-
sualisation techniques which may be suitable. Flowcharts and decision trees
may not necessarily suit the users as well as other techniques, and therefore,
in order to ensure methods are human-centred and best suited for the users,

a number of different methods should be evaluated through user studies.

Monitoring escalatory behaviour. Alternatively, search engine pro-
viders could monitor escalatory behaviour, click-through frequency and dwell
time in order to identify which health-related websites are more alarming,
anxiety provoking and irrelevant |74]. Then websites can either be reviewed
by experts or down weighted in the ranking algorithm [74]. Reviewers could
then suggest modifications to the websites to remove escalatory language,
down weight websites, or mark websites as non-escalatory. This method
would prove particularly effective since most users will not look further than
the first page of search results [44] and exposure to a credible source of online
health information is associated with higher levels of health literacy [2§], thus
this method could significantly improve users’ understanding and utilisation

of online health information. Moreover, since many popular search engines

14



are not designed for health information searches, there is significant room for
improvement with search and ranking algorithms [16]. However, this method
may have negative impacts on websites which are necessarily escalatory due
to their purpose, for example, a cancer information website may be useful
for cancer patients but will be escalatory for others. Furthermore, it may
promote low maladaptive health anxiety, and prevent people from seeking
medical care when they need it. Hence, these websites should not be down
weighted to the point that cancer patients do not come across them, or users
never see this information. However, provided this method is not the only
factor for sorting search results it will likely prove effective at reducing health

anxiety without disparaging websites that are escalatory by necessity.

Sorting health information by likelihood. Another issue with search
results is that “availability is interpreted as probabilities” [74], and therefore,
users will think that search results which are higher in the rank order are
more likely. This may lead to elevated anxiety for health conditions due
to the perceived likelihood of them. Therefore, another approach is to sort
search results in order of likelihood [74]. However, this would make it almost
impossible to find information regarding rare diseases, and therefore, may not
provide useful information for a number of people. This could be addressed
by categorising search results such that multiple websites on the same con-
dition would be grouped together in order to enable the user to view many
more potential conditions at once. Furthermore, incorporating personalised
content within search engines for health queries by storing data such as gen-
der, age, previous health searches and other information could also narrow
down the search results to more suitable conditions. This would be effective
as it would reduce the likelihood of increased anxiety over unlikely health
problems and would present more relevant and likely causes to symptoms,
thus enabling more useful searches. However, this clearly has privacy issues
and as a result, not everyone would want to use this. Therefore, there must

be an option to opt-out of this, and still use the search engine.

Provide both reasons why and why you may not have a con-

dition. One technique within CBT to overcome negative thought patterns

15



associated with health anxiety and to break the vicious cycle is to consider
‘more balanced thoughts’ or opposing thoughts to those based on anxiety
when worried about one’s health [47]. Therefore, it would be helpful if
symptom checker websites provide both the list of present symptoms which
suggests why users may suffer from a particular condition in addition to
symptoms not entered which may imply that they do not suffer from a par-
ticular condition. This should be laid out clearly to encourage users to think
of opposing thoughts in order to help balance anxious ones. Furthermore,
this may help to provide a deeper understanding of the health conditions
users find online in order to recognise the likelihood (or improbability) of
having these conditions based on the presenting symptoms. This suggests
that providing such discussions on websites could reduce the implications of

online health information on health anxiety.

Providing likelihood percentage. Another method of encouraging
balanced thinking is to simply display the likelihood of each condition along-
side search results from symptom checkers, potentially based on personalised
statistics from users’ demographics. Unlike search results sorted in order of
likelihood, this method may be effective because it still portrays this meaning,
but it would reduce the prospect of rare disease patients from being unable to
find relevant conditions due to their lack of prevalence. Furthermore, users of
online health information services may dismiss escalatory content more easily
if they are aware how unlikely it is. This may be effective since “perceptions
of personal risk (i.e. risk likelihood) occupy a central role in theories of indi-
vidual health behavior” [73|, and therefore, the use of percentages may help
online health users to make more informed decisions. However, if users are
more focused on the severity of conditions than on the likelihood, this may

not reduce the probability of escalation.

Providing discussions of benign causes. Additionally, implications
on health anxiety may be reduced by providing discussions on websites or
at the top of search engine sites about the likelihoods of more common, less
serious illnesses [74]. This could provide answers for those seeking to under-

stand reasons behind benign symptoms, however, this may prevent people

16



with health problems which need to be addressed from seeking help. There-
fore, since most benign symptoms do not continue for more than two weeks,
it may be worth recommending readers to seek medical help if symptoms
do not resolve within this time. Furthermore, this method must be tested
on users to check that it reduces health anxiety, whilst also ensuring people
still act on health problems if they need to. However, it is less likely to help
users who have difficulty believing reassurance which is a common problem
of health anxiety disorder. This would be effective as it also follows the CBT
technique mentioned above.

Precise and user-friendly descriptions. Furthermore, online health
information “has the potential to increase the anxieties of people who have
little or no medical training, especially when Web search is employed as a
diagnostic procedure” [74]. This is likely due to the fact that users may
not have the expertise to distinguish between benign symptoms and serious,
concerning variants of these symptoms. Therefore, more precise descriptions
of symptoms using language easily understood by non-experts would reduce
the implications online health information has on health anxiety since users
would be able to distinguish benign symptoms more easily, and thus prevent

increased anxiety.

In summary of this section, there are a number of methods which may
reduce the implications of health anxiety including:

e Promoting credible and demoting escalatory websites
e Using flowcharts, decision trees and other visualisation techniques

e Providing workshops and GP advice to recognise whether online infor-

mation is credible

e Monitoring and detecting escalatory behaviour in order to address and

prevent it

e Sorting search results in order of likelihood
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e Providing personalised search results based on demographics and re-

lated information

e Using percentages or other metrics to show the likelihood (and improb-

ability) of conditions

e Categorising search results to group multiple websites on the same con-

dition together
e Providing discussions of less serious/benign explanations of symptoms

e Listing symptoms of conditions such that both the symptoms inputted
and the symptoms not inputted are shown to present reasons why it

might be a certain condition as well as reasons why it might not be

e Using precise, user friendly language and descriptions to convey infor-

mation more clearly to non-experts

However, although these methods seem suitable in theory, they must be
tested in order to ensure that future designs of online health information are
human-centred as otherwise future designs may not be best suited to help

the users. This leads us on to the study conducted for this dissertation.

3 Methodology

3.1 Questionnaire

A questionnaire (see Appendix A, Figure was sent out by email to
Swansea University students as well as on a number of different social media
rare disease groups and pages. These pages were chosen because members
actively participated in the posts and they were popular within the rare dis-
ease community. That is rare disease patients, families or friends of rare
disease patients, as well as those interested in raising awareness of rare dis-
eases. These pages are centred around rare diseases, have a large number of
participants (the number of members in total for all pages and groups is over
5,500 members), and many of their members are active in liking, comment-

ing, sharing and responding to posts in other ways. Therefore, posting on
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(XA Emily Nielsen
® 3 September at 17:56 (%)

Hi, | am researching methods of empowering rare disease patients to
reach a diagnosis sooner. If you can spare 10 minutes, please take part
in the following questionnaire to play a role in this research and to
help create a better diagnostic experience for rare disease patients.
https://forms.gle/wMCBXD1RaTFytJfD7

S

5\
AN,
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T W%~
Q0% 10 3 comments 1 share

Figure 2: Facebook Post

these pages is an effective method of reaching the rare disease community.
In order to achieve higher responses, the survey was posted multiple times
in each page on a Thursday afternoon because this time increases positive
engagement on Facebook . Furthermore, since the duration of interaction
is generally longer on posts with a picture [14], the post (Figure [2) included
a picture of a rare disease awareness ribbon and text briefly describing the
study and why readers should participate in the study. This picture [18] was
chosen because it is aesthetically pleasing and looks professional alongside
the post, but also because it is significant in the rare disease community and
presented the fact that the survey is researching into methods which support

rare disease patients.

3.2 Interview

At the end of the questionnaire, participants could leave contact details to
participate in follow up interviews (see Appendix B, Figure. This allowed

the collection of additional rich data to provide a more in-depth understand-
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ing in order to support the questionnaire. These interviews were conducted
online on Zoom because this study took place during the COVID-19 pan-
demic. It was semi-structured by design as the structure provided a strong
foundation of knowledge, ensuring that the necessary questions were covered,
but it also had the freedom to allow the discussion to lead into other inter-

esting, relevant or unforeseen topics.

3.3 Design Concept Questions

The key questions both for the interviews and the questionnaire built upon
the work discussed in Section [2.3] with a particular focus on the research
conducted by White and Horvitz [74], but taking a human-centred approach
to evaluate the effectiveness of the proposed techniques. Furthermore, since
there were so many different methods and approaches suggested and there
have been so few user studies to evaluate these methods, this study aimed to
provide some preliminary research into which methods are most suited and
are worth researching further. Therefore, the questionnaire and interviews
only considered the key concepts from Section [2.3}

1. The use of visualisation techniques

2. Workshops on how to assess website credibility

3. Detection and demotion of escalatory websites

4. Search results sorted in order of likelihood

5. Likelihood of resulting conditions shown alongside them

6. Personalised search results using data from previous searches

7. Showing symptoms inputted as reasons a condition is likely and any
symptoms not inputted (which are associated with that condition) as

reasons it may be unlikely
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3.3.1 Prototypes

Most of these concepts could be easily understood with a short description,
and therefore could be evaluated quickly using a Likert scale. However, the
fiftth and seventh concepts were much harder to convey or visualise. There-
fore, in order to convey these concepts more clearly, three rough prototypes
were created (see Appendix C, Figures [16] - , one of each design concept
separately, and one to show the two design concepts combined. Furthermore,
since both of these concepts were based on CBT approaches (as discussed in

Section [2.3)), they may prove more effective than other techniques.

These prototypes represent the display users would see after searching
symptoms into a symptom checker. The resulting conditions were deliber-
ately provocative because it needed to include some escalatory content in
order to assess whether these concepts can reduce any health anxiety caused.
They were also based on Mayo Clinic’s website [12]. This is because this
website has a typical symptom checker layout, and therefore, the prototypes
could follow the standard layout for an online health information website
with the addition of the design concepts by altering the existing design. This
would allow participants to imagine using the alternative designs more easily
because they would look more like a website than if the concepts were shown
without the surrounding website design. Furthermore, the design concepts
were outlined in a red box to make sure that participants focused on the

relevant parts of the image.

3.4 Analysis

The qualitative data from both the questionnaire and the interviews were
analysed thematically according to the Braun-Clarke method [10]. This was
chosen because it is rigorous and methodical, but it is also a reflexive ap-
proach to thematic analysis. Therefore, unlike coding reliability or code book

approaches, it develops much more naturally from the data.
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3.5 Human-Centred Approach

One of the key aims of this research is to conduct preliminary research into
how online health information can become more human centred. In partic-
ular, this research is narrowing down which existing strategies and designs
are most useful to end users, whether they reduce health anxiety, and estab-

lishing any new strategies which might be helpful.

4 Results

4.1 Participant Demographics

Gender

1%

B Female
Male

m Prefer not to say

Figure 3: Gender of Participants

Age

E I I
’ .
0 -

Under 18 18-25 26-30 31-45 46-60

Figure 4: Age of Participants

In total, a sample of 80 participants completed the questionnaire. This

sample consisted of 15 males and 64 females with the majority aged 18-25,
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see Figures Therefore, since the demographic is predominantly young
adults, they are likely to be more comfortable, proficient and well-practised
in using the internet in general, and therefore, in using online health infor-
mation services. Other demographics may face stresses or struggles due to

challenges regarding technology.

Have You Been Diagnosedwitha RareDisease?

Yes

H No

Figure 5: Number of Rare Disease Patients in the Study

Do You Suffer From Any Long Term Health Problems?
1%

Yes
® No

= Prefer not to say

Figure 6: Participants With Long Term Health Problems

Out of the 80 participants, 23 were diagnosed with a rare disease, see
Figure [5]and 33 suffered from long term health problems, see Figure[6l Com-
paring the perspectives of participants with rare diseases or long term health
problems to those without may be useful to see how the general public’s
experiences differ, and how best to cater for both the worried well and the

worried unwell.
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Following the questionnaire, a total of three participants took part in the
interview. Of those participants there was one male and two female, one
of whom suffered from King-Denborough syndrome (KDS), a rare genetic

disorder and Central Core Disease which is often associated with KDS.

4.2 Questionnaire Statistics

For over half of the rare disease patients in this study, it took more than
5 years to reach a diagnosis after their first symptoms (see Figure @ and
it took 52% of rare disease patients over 2 years after they had first sought
medical help (see Figure . This shows the long diagnostic period of rare

disease patients, and gives a small insight into their diagnostic journey.

Time to Diagnose After First Symptoms

m 1-2years

m 2-3 years
ﬁ m 3-5years
q 5-7 years

® 6- 12 months

u Over 7 years

Figure 7: Time to Diagnose Rare Disease After Symptoms

Many of the participants were diagnosed recently: 30% of participants
who said they had a rare disease were diagnosed this year with 17% in 2019,
22% in 2018, and less than a third (31%) were diagnosed before 2018, and
only one participant was diagnosed before 2012. Therefore, the majority of
rare disease patients participating in this study will have been able to use

online health information services before their diagnosis.
The results from the questionnaire show that the most common moti-

vation for looking at online health information is to find out more about a

condition, the second being to find a diagnosis or research one’s symptoms,
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Time to Diagnose After Seeking Medical Help
m Less than 6 months
6- 12 months
m 1-2vyears
m 2-3years
q‘b m 3-5years
m Over 7 years

4%

Figure 8: Time to Diagnose Rare Disease After Seeking Medical Help

Motivation for Looking at Online Health Information
3% To find a diagnosis or

research your symptoms
o 18% ‘ 21% B Treatment
o ® To find out more about a
0,
—~ __=1% condition

u To get a second opinion

B To seek reassurance

m All of the above

Figure 9: Motivations for Using Online Health Information Services
and the third most common motivation is to seek reassurance, see Figure [9}

Figure [10] shows the frequency of health information searches for partic-
ipants with a rare disease, participants with long term health problems and
for participants who do not have a rare disease or a long term health prob-
lem. From this, we can clearly see that participants who had a rare disease or
a long term health problem looked at health information significantly more
frequently that those who did not.

Furthermore, Figure 11| shows that participants with a rare disease or a
long term health problem spend significantly longer when looking for online
health information.
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Frequency of Health Information Searches

20
18
16 i
14 Rare Disease
12
10
8 B Long Term Health
6 Problem
a
2 I. I I I I [ | W Neither
0 -
Never Less than Oncea Afewtimes About once Afewtimes Every day
oncea month a month aweek a week
month

Figure 10: Frequency of Use of Online Health Information Services

Time Spent Looking for Health Information

20
18
16
14

12
1
® Long Term Health
I Problem
I I I I B Neither
|

Less than 15 About 15-30 About 3060 Aboutan Afew hours Several hours
minutes minutes minutes hour

Rare Disease

o

O NG

Figure 11: Time Spent Using Online Health Information Services

83% of participants said that their online health information goals (as
seen in Figure E[) are at least somewhat hard to achieve, and 42% said that
they were at least mostly hard to achieve. This shows that a large number
of people are not completely satisfied with online health information. See
Figure [12] for chart.
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When looking online, are your goals hard to achieve?

Yes 11%
Mostl 31%

Notatall 16%

Figure 12: Achievability of Online Health Information Goals

In Figure [I3, we can see a comparison, using a Likert scale, of five dif-
ferent suggested approaches with described in Section The base scale
shows how helpful existing online health information services are. Using this,
we can see which proposed methods would be more useful and which would
be less useful than existing online health information services. Clearly, the
monitoring of escalatory websites; search results sorted in order of likelihood;
and the use of visual information to convey health information would be more
helpful to users than existing services. However, utilising users’ data to make
results more accurate and running workshops on website credibility assess-

ments were less helpful.

| would find it helpful if online health information services

Monitored escalatory sites  EJZH | 23 28 |
Used my data to get personalised results
Sorted results in order of likelihood EJE] . 28 25 |
Ran workshops on website credibility assessment
Included visual information (i.e. pie charts) [EJEN

Base (no change) [EEI 27 11

1

m Strongly disagree m Disagree neither agree nor disagree m Agree m Strongly agree

Figure 13: Preferred Variations of Online Health Information Services
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4.3 Themes

After analysing the questionnaire and interview responses, five main themes
of participants’ thoughts and feelings before, during and after browsing health

information emerged along with four themes that were less predominant.

4.3.1 Thoughts and Feelings Before, During and After Browsing

Health Information

Desire for knowledge. The most prevalent theme was a desire for
knowledge, particularly before looking for health information. That is that
people were motivated to use online health information due to their curiosity
and an eagerness to understand their own and their loved ones’ health better.
This theme generally encompassed logical and analytical thinking, and did

not imply an increase in anxiety or stress.

Impaired Emotional State. The second most prominent theme was an
impaired emotional state when looking for health information. This describes
negative and even depressive feelings (except feelings of fear and anxiety) be-
fore during and after looking for health information. This theme occurred
much more after using online health information services than before or dur-

ing.

Fear and Anxiety. This theme describes feelings and thoughts moti-
vated by fear such as anxiety, concern and worry. Although this could be
part of the impaired emotional state theme, it has been separated into its
own theme because there were significantly higher reports of fear and anxiety
than any other emotion. This theme remained high before, during and after

using online health information services.
Reassurance. Many participants hoped for, expected or received reas-

surance or satisfaction from seeking online health information. This theme

was much more prominent after using online health information services.
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Validity Concern and Awareness. This theme describes the recogni-
tion of validity issues online in addition to strategic search methods in order
to distinguish between reliable and unreliable sources. This theme occurred
more frequently before and during the use of online health information ser-

vices than it did after.

Other Themes. Other less prominent, but noteworthy themes include:

e Informed Actions. The intention of using online health information
to make informed choices to improve their health such as whether to
seek advice from their health care provider, to find over the counter

remedies, etc.

e Difficulties and Confusion. Difficulty finding and/or interpreting
online health information. This usually results in confusion regarding
what online health information means, mostly due to the use of complex
medical language as well as the vast amount and wide range of (often

conflicting) information.

e Convenience and Ease of Use. Advantages of using online health

information, such as speed and convenience.

e Issues or Disadvantages of Health Care Providers. The per-
ceived necessity of using online health information due to the belief

that health care providers are not delivering the help needed.

4.3.2 Response to Prototypes

Overall, participants generally responded well to all of the prototypes as over
60% of the points made were positive, whilst about 30% of the points made
were negative. The analysis of these responses showed eight themes regard-

ing participants’ reactions to the prototypes.
More Information and Clearer Understanding. The most preva-

lent theme by far for each of the prototypes was that they provided more

information than other online health information services and that this would
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help provide a clearer understanding in order to draw conclusions from the

information and how it relates to their symptoms and their health.

Reassurance. Many participants described the prototypes to be re-
assuring. This theme was much more prominent for the first two designs
(Appendix C, Figures [16] and [17]), than the third design (Appendix C, Fig-
ure which combined both concepts.

Uncertainty and Confusion. Despite many participants finding the
information clearer, some however found it more confusing and would find
it harder to draw conclusions from health information. This confusion was

equally apparent in each of the prototypes.

Increased Trust in Information Validity. A number of participants
trusted the information more when presented in this format. This theme was
higher in the first and last design (Appendix C, Figures [16| and than in
the second design (Appendix C, Figure which showed the likelihood of

each resulting condition.

Validity Concern and Awareness. However, some participants were
concerned about validity issues online and would use strategic search meth-
ods in order to evaluate the reliability of the website. Validity concern was
much higher in the second prototype (showing the likelihood) and lowest in
the last prototype (the combined design).

Evidence. This theme describes the intention of using the information
as evidence to either bring to their health care provider or to inform their
actions and future searches. This theme only occurred in the prototype show-

ing the likelihood of each condition.
Not Ideal for Rare Disease Patients. Some participants said that

the prototypes were not as useful or even were completely useless for rare

disease patients.
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Fear and Anxiety. This theme describes feelings and thoughts moti-
vated by fear such as anxiety, concern and worry. This theme only occurred

in the first and second design and it was more prevalent in the second design.

5 Discussion

5.1 Thoughts and Feelings Before, During and After

Browsing Online Health Information
5.1.1 Desire for Knowledge

The participants’ curiosity and desire for knowledge was a major thought
process when looking for health information online. The fact that this theme
was much more apparent in the beginning implies that it is a common mo-
tivation for using online health information services. This theme shows the
participants’ interest and desire to pursue health improvement and an incli-
nation to take an active role in their health care. Thus, this implies that
online health information has the potential to decrease the pressure on the
NHS and other health care services due to its high uptake by users. However,
this potential may be greatly diminished by the inaccuracy of websites; by
escalatory content (as this would increase pressure on health care services)
and by the lack of non-expert user centred content. Hence, we can see the

importance of researching into methods which address these issues.

While most of the responses within this theme showed interest without
any emotional challenges, some responses showed participants’ intolerance of

uncertainty and desperation for answers.

“I am the type of person that needs an answer to a problem, or I
will never move on.”

(Participant 64)
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Intolerance of uncertainty is generally associated with health anxiety,
however it only occurred for participants who are either rare disease patients
or parents of rare disease patients. Thus this may partly be due to their
experiences as rare disease patients, and so an increase in health anxiety is
not unfounded considering most rare disease patients will experience severe
symptoms for an extended period of time without answers. For example,
in Figure [7] we can see that 71% of rare disease patients in this study had
symptoms for over three years before they were diagnosed. This will raise
health anxiety, but this may be what motivates them to seek the help they

need.

Furthermore, this may also be due to the belief that health care providers
are not delivering the help needed. Rare diseases are very hard to diagnose,
and therefore, rare disease patients may actively seek information due to the

lack of help from visits to their health care provider.

“don’t be discouraged when your doctors don’t find answers. you
know your body best. advocate for yourself and find your diagno-
sis”

(Participant 24)

However, doctors may be hesitant to believe findings from the internet
due to patients’ lack of medical knowledge and the vast amount of misleading

and escalatory information.

“I would take them [findings from online health information] to
my primary care physician, yeah. He got really frustrated with me
though. He kept saying everybody hurts, you know, everybody’s
weak and, and then when I started getting when you could see
it physically, when I started going down in like, 2008, he went,
Whoa. Okay, now I understand.”

(Interviewee 3)
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Therefore, this highlights a key issue with online health information. If
doctors and other medical professionals disregard this information, it could
render effective, good quality research useless. Furthermore, although not
all information will be accurate or relevant, it is important that patients feel
that their concerns are being acknowledged by their doctors. This is not
only because it would maintain patients’ trust with the health care system,
but also, patients’ health anxiety may increase if they do not feel that their
health concerns are taken seriously. Therefore, improving the reputation of
online health information and of non-expert users’ ability to research effec-

tively will be key to utilising this tool as a patient aid.

5.1.2 Impaired Emotional State

Many participants often experience an impaired emotional state during and
after searches. In particular, participants are often discouraged, frustrated
or overwhelmed after searching for health information. One likely cause of
this may be due to participants’ difficulties of understanding the information

and struggling to disregard conditions due to symptom similarity.

“Sometimes I am annoyed that there is no clear answer and the

concern could be diagnosed in so many ways”

(Participant 26)

Therefore, this could be improved by explaining symptoms and condi-
tions more precisely in user friendly terminology. Furthermore, while the use
of precise wording can prove to be effective, using visual methods in addition

to this may convey information more clearly.

Furthermore, an impaired emotional state could also be due to excessive

amounts of information.

“So and like if my goal is to diagnose a concern, and I go online,

33



I get, like 25 diagnoses for those symptoms. So how would I know

which one it 15?7

(Interviewee 2)

Therefore, it may decrease health anxiety to show less conditions on
health information websites as this could reduce the feeling of being over-
whelmed by the high quantity of different, and potentially fear provoking,
conditions. Furthermore, since people can often hold about eight ‘chunks’ of
information in their short term memory [5], there should be a maximum of
about eight conditions shown. This would mean that they would not need
to remember all of the information in their long term memory, or write the
conditions down, making it easier for users to evaluate conditions more effec-
tively. However, this may reduce the chances of a successful search as some
relevant conditions may not appear initially and could potentially increase
the likelihood of misdiagnosis. Furthermore, if online health information
services only showed the first five most likely causes of symptoms, rare dis-
eases would be very unlikely to come up. On the other hand, whilst a single
symptom may be associated with thousands of conditions, a combination of
symptoms, may be associated with significantly fewer conditions. Therefore,
a search engine with multiple sections for different symptoms may produce

more relevant and specific conditions.

An impaired emotional state was much more prominent after searches.
Therefore, this is probably as a result of unsuccessful or escalatory health

information searches.

“sometimes it [online health information] creates more questions

rather than answers.”

(Participant 58)

One possibility which could address this would be to monitor which web-
sites evoke more negative feelings by using feedback emojis. Furthermore,

it might also be possible to detect distressing websites by monitoring and
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analysing user behaviour such as click through frequency.

Proportionally, more rare disease patients described an impaired emo-
tional state after using online health information services than other partic-
ipants. This may be because they are more likely to have an unsuccessful
search since for many rare diseases, there is not much information available.
Moreover, even when their searches are successful, it is less likely to be reas-

suring as most rare diseases lack effective treatments [21].

“It’s very, it’s very sad that the there’s just nothing for me to

reference to. Yeah, I'm very frust- It’s very frustrating.”

“I'm on a support group... [for] patients with rare diseases ...
[and it is] the same level of frustration with each and every one
of these people that I talked to, like once a week that they cannot

find any information about it [their rare disease].”

(Interviewee 3)

Therefore, to improve the effectiveness of online health information and
to reduce health anxiety for rare disease patients, the information online
should be as up to date as possible. Although new studies and findings may
be highly technical and difficult to understand, it may nevertheless be useful
to ensure any findings for rare diseases are freely available to patients as well
as doctors. This is because there is very little information on rare diseases
and the challenges of interpreting the information will probably have a less
severe impact on users’ emotions than the impact of knowing that there is

information out there, but being unable to see it.

“If I were a doctor, I could enter in my information, and I could
receive more information, but I don’t have that. As a patient, I

don’t I can’t get any further than that.”

(Interviewee 3)
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5.1.3 Fear and Anxiety

Despite the fact that fear and anxiety could have been taken as part of the
impaired emotional state theme, it was significantly more prominent than
all other emotions, and therefore, it is worth analysing separately to better

understand the causes and patterns associated with fear and anxiety.

This theme occurred consistently before, during and after searches, and
was slightly more prominent before searches. This implies that the presence
of health anxiety is a common motivation for looking for health information
online. Hence, it is likely that users of online health information services
hope or aim to seek reassurance or other forms of closure, such as a resolu-

tion of the cause.

“I'm normally anzious and looking for reassurance or ways I can

deal with my symptoms without having to go to the doctor.”

(Participant 33)

Surprisingly, the theme of fear and anxiety was not more prominent after
searching for health information than before, however, this may suggest that
online health information increases existing worries, rather than introducing
new ones. This is likely since only four participants described being anxious
after using online health information services who did not show anxiety be-

fore hand.

“Usually a mizture of concern and anxiety relation to the disor-
der/health issue.”

(Participant 21 — Before search)

“I am left feeling more confused and concerned than I was before I

began my deep dive into online writings on my health problems.”

(Participant 21 — After search)
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Therefore, it may be possible to detect users with pre-existing anxiety
from search language and behaviour, and thus, escalations may be prevented
by adapting the content to contain more reassuring and less escalatory com-

ponents.

Fear is often increased when more serious conditions are presented, this
is particularly strong with cancer as most people already know about cancer

and are very aware of its severity.

“So like when she [the participants’ daughter] was little, and she
had a lump on her jaw line, we got really scared about that, because
that could be eventually cancer or anything or limb disorder or
whatever. So we were running around them and emergency rooms
and stuff like that. And it turned out it was just for the forceps
from the forceps. So but yeah, but you know, sometimes it can be

really scary what you find online.”
(Interviewee 2)

This is a difficult issue to resolve because it is important to diagnose
cancer as early as possible because cancers are generally degenerative, and
therefore, patients should not dismiss the possibility. Thus, unnecessary
stress over the possibility of cancer is not as damaging as undiagnosed can-

cer.

5.1.4 Reassurance

Many participants found online health information reassuring, additionally,
many were motivated by reassurance or hoped to receive reassurance before

and during online health information searches.

“Mostly just seeking reassurance from shared experiences, to quell

any anziety relating to the issue. I use it as a coping mechanism.”

(Participant 21)
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Using online health information to seek reassurance is a common be-
haviour pattern associated with cyberchondria and is considered a contribut-
ing factor of the vicious cycle associated with health anxiety. This is because
reassurance is often short-lived and sometimes searches are not reassuring,

but instead are escalatory.

“So, most of the time I find information that tells me that there
is nothing wrong, and then I can just chill. And sometimes they
scare me. And like, okay, so she [the participant’s daughter] has

brain cancer - quite a negative feeling”

(Interviewee 2)

“Sometimes it [online health information] makes me anxious and
stressed over small concerns, because someone had a major prob-

lem from it.”

(Participant 26)

Therefore, excessive anxiety may be reduced by predicting escalations
and estimating users’ predisposition of escalations through log analyses of
previous escalations from online health information [74]. Thus, predicted
escalations may be prevented by including more reassuring content and re-
ducing escalatory components. Furthermore, this could be optimised by de-
tecting which factors trigger and prevent escalations for specific users and
to personalise content. For example, some people may find large amounts of
text stressful to look through, whilst others may find numerical information

anxiety provoking.

Many participants who described feeling reassured after looking for online
health information, also found online health information distressing, depend-

ing on the outcome of the search and how successful it was.

“Sometimes relieved and sometimes still confused or irritated.”

(Participant 59)
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This implies online health information users would have lower health anx-
iety if information was presented more effectively in order to make it more
easily understood by non-expert users and to help them to distinguish be-
tween serious symptoms and benign symptoms which may appear similar
on the surface. Thus this shows the importance of using human-centred
approaches when designing online health information to understand what
methods convey information more clearly and as a result reduce health anx-

iety.

5.1.5 Validity Concern and Awareness

Many participants showed a strong awareness of validity issues online and
approaches. This implies that users of online health information services are
likely to question or disregard misinformation. Therefore, participants using
suitable strategies are unlikely to become anxious over inaccurate informa-

tion.

“Before searching, my thoughts are very analytical, I know I’ll be

looking for a wariety of reliable sources from websites that have

”

positive feedback in order to compare the information

(Participant 32)

However, many people using online health information services will not
have been taught how to assess credible information, and therefore, they
might use strategies which are not very effective, for example, they may

judge the accuracy of the website based on its appearance.

“Yeah, I guess it looks quite professional.”

(Interviewee 2 — Would you trust the information?)

Therefore, despite evaluating the reliability, some individuals may believe

misinformation on websites because they appear to be credible. This may
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lead to escalation or a misdiagnosis. In order to prevent this, medical profes-
sionals could evaluate the credibility of a number of different websites, and
this rating could be shown on search results, or websites with low credibility
could be removed from search results or down weighted in the sorting algo-
rithm. Alternatively, users could be taught techniques of evaluating website
credibility. However, only 29% of participants said they would find it help-
ful to attend workshops on how to evaluate the credibility of websites, and
furthermore, many participants will be unaware if their strategies are not
very effective. Therefore, rather than purely running opt-in workshops, GPs
should be encouraged to explain how to assess the credibility of sources or to
recommend more credible websites to stick to. Although this may seem time
consuming, especially considering GPs are often pushed for time, it may save
time long term as people are less likely to seek medical help due to misinfor-

mation.

Furthermore, some online health information seekers’ anxiety may in-
crease if they are not confident or are unsure of how to assess the reliability
of websites. Firstly, this is likely to be because they may not disregard inac-
curate information which is escalatory. Secondly, this may be because they
may find evaluating the validity of online health information stressful as they
may doubt their conclusions because they are unsure which information is
valid, and thus, they would become confused and any potential reassurance

would be prevented by the lack of clear answers.

“Apprehension about the validity of the site. Usually only trust
NHS ones”

(Participant 22)

Therefore, they would be helped both by the methods discussed above
and by running workshops on how to assess the credibility of websites. This
would reduce their anxiety and uncertainty as they would be able to trust
reliable information more and disregard misinformation more easily and with

more confidence.
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5.1.6 Other Themes

e Informed Actions. A number of participants used online health in-
formation to decide whether to and/or how to act on their health prob-
lems. Mostly this was to decide whether they needed to see their GP,

or to avoid a trip to their primary health care provider.

“I'm normally ... looking for ... ways I can deal with my

symptoms without having to go to the doctor.”

(Participant 33)

Although reducing unnecessary visits to one’s doctor is a positive out-
come of using online health information services, it may be difficult to
assess how necessary visits are. Therefore, it is possible for patients to
disregard serious symptoms as benign, or even attempt to treat an in-
correct diagnosis. Both of these could seriously harm patients’ health.
Therefore, in order to resolve this issue, online health information ser-
vices could use a disclaimer to tell people to seek medical attention if

symptoms do not resolve within two weeks.

“Sometimes I find an “over the counter” cure for the concern
and I solve the problem with that.”

(Participant 26)

Another response to online health information is to discuss it with other
peers and support groups. This may help to alleviate any health anxi-
ety that has occurred as a result of online health information and may
also provide advice and support based on other people’s experiences

regarding what to do with the information and what it means.

“I ask people in my support groups for advice”

(Participant 57)
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This response would be particularly helpful for rare disease patients
as it can be hard to find health care professionals who specialise in
certain rare diseases and often rare disease patients become experts in
their disease |L1]. Thus, the information found is likely to be credible

and well informed.

Difficulties and Confusion. A number of participants found finding
or interpreting information difficult. This may be due to complex medi-
cal terminology used, lack of (non-expert friendly) detailed information,
difficulty ruling out conditions or simply just a lack of information al-

together.

“I find it difficult to filter all the information available online

concerning health”

(Participant 48)

Participants who have difficulty ruling out conditions, or narrowing
down their search are more likely to experience anxiety and an im-
paired emotional state after searching. This is because a lack of clarity
can often be stressful, confusing and frustrating. Therefore, online
health information services should be designed using human-centred
methods to assess their ease of use. For example, evaluating whether
using visual aids to communicate complex information helps users to
understand more easily and which visual aids are most suitable; as-
sessing which terminology is user-friendly and easy to understand; or
analysing the effectiveness of videos of health care professionals ex-

plaining health information.

“[I] Need [an] explanation for medical or scientific terms.”

(Participant 71)
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While medical terms are precise and their specificity is useful for medi-
cal professionals, it can be confusing, and challenging to understand the
meaning for non-expert users. Therefore, where there are suitable non-
expert synonyms for these terms, they should be used instead, however,
many technical terms will lose meaning when using synonyms. Hence,
these terms should have a definition displayed when users hover or click
on it, and/or clearly show a list of all technical terms used on the web-

site page.

Furthermore, this may help alleviate any stresses caused by seemingly
conflicting definitions of medical terms. This is because any medical
terms used on websites should be consistent with their own definition.
Therefore, this would prevent confusion and increase users’ understand-

ing of the health information presented.

“I would like write down the technical term, and then look it
up and it would give me like, 150 choices, and I don’t I just

want this one. And they all said something different.”

(Interviewee 3)

It is often hard for a non-expert to differentiate between benign symp-

toms and serious ones.

“It’s usually to look up symptoms and make sure its nothing
serious, problem is that often same symptons [sic] are asso-
ciated with very different reasons that span from serious to

not”

(Participant 12)

This then makes it hard for users to be reassured for benign symptoms,
and may potentially make users with serious symptoms disregard them

as benign. Therefore, it is highly important to differentiate between
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similar symptoms. This can be done through clear explanations and
including pictures where similar symptoms are visually different. Fur-
thermore, interactive and collaborative websites may convey health in-

formation more clearly to non-experts [2].

Rare disease patients often have difficulties finding relevant online health

information.

“There’s just so little information, they always lead me to the
same sites. Fvery time I type in King-Denborough syndrome,
I get the exact same information. And there’s only about five
or six articles, but they always are the same. So I haven’t
found any, anything besides that. I went to every website...
I've even contacted the places where I found information, and
they have called me. But all they wanted. All they know about
s malignant hyperthermia, or central core disease. When I

get to King-Denborough, they’re like, we don’t know.”

(Interviewee 3)

This may cause frustration and anxiety, and therefore, there needs to
be more content online regarding rare diseases. However, the lack of
information online is likely due to a lack of information in general, and

therefore, this problem is not easily solved.

e Convenience and Ease of Use. The main attraction for using online

health information services is because it is convenient and fast.

“It’s that you get a quick answer. You get a wide range of
answers. So, you can kind of it gives you a starting point,

to do your research more deeply into one area or more. It
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gives you a solutions that might work might not, but there is

something you can at least try.”

(Interviewee 2)

This is useful as individuals with benign health concerns do not have
to wait to see a doctor in order to get reassurance, thus reducing health

anxiety quickly.

Issues or Disadvantages of Health Care Providers. Another mo-
tivation for seeking information online as opposed to visiting a GP is
because of perceived disadvantages of health care providers or a lack of

trust in the health care system.

Many participants felt like their doctors disregarded their medical con-

cerns and did not provide suitable health care.

“I am saddened by the fact that I have to look online for
health information. We are taught to trust our physicians,
but what do you do when they can’t help you or are unwilling
to help. It’s exhausting suffering without an answer so I do

my own research.”

(Participant 64)

This erodes the trust between doctors and patients, makes patients
more likely to avoid seeking professional medical help and can make
patients more anxious and emotional about their health. This is be-
cause they may feel that since the doctors are not helping them, the

responsibility of finding a diagnosis or treatment lies on them.

“I feel desperate as I feel very sick and doctors are refusing

to diagnose me”

(Participant 10)
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Furthermore, some participants found that doctors would not listen to

their findings from online health information searches.

When discussing findings with healthcare provider “they most

often look at me like I'm crazy”

(Interviewee 2)

This may be because doctors perceive online health information to be
inaccurate; consider the patients’ expertise to be insufficient to find
appropriate conditions; or because the specific findings presented seem
unlikely. This will likely deteriorate the doctor-patient relationship,
especially if it is because of the first two reasons. However, this effect
may be reduced or prevented if the doctor explains why they disbelieve
the information and shows consideration and listens intently to the pa-

tients’ health concerns to find a more suitable diagnosis.

The distrust of online health information or of patients’ findings in gen-
eral could be particularly detrimental for rare disease patients because
they often play an active role in their health care. For example, in
Britain, 31% of patients suggested the possibility of a rare disease to
their doctor [34].

“My family has a rare genetic mutation, and I am a carrier
for a rare genetic illness. If I did not do my research, we
would have never found a doctor willing to help make sense

of my mysterious symptoms.”

(Participant 64)
It is highly important that doctors trust online health information and

patients’ findings (within reason) in order to maintain doctor-patient

trust and to make use of patients’ research where possible.
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5.2 Responses to Design Concepts

Out of the five design concepts evaluated using a Likert scale, three of them
proved more effective than existing methods. Sorting search results in order
of likelihood was rated the most helpful by participants. This is likely be-
cause it increases the likelihood of a successful search, and reduces the chance
of seeing unlikely escalatory content. It was also popular with participants
who have been diagnosed with a rare disease. This was unexpected as this
may make it harder to find content regarding rare diseases. However, this
may still be effective for rare disease patients if searches are specific enough.
This is difficult with current search engines as they do not deal with mul-
tiple phrases well. Therefore, this technique may be yet more effective if it
is possible to add segments in a search bar to enable searches for multiple
symptoms simultaneously. This could make it easier to find more obscure
conditions as there would be fewer conditions that present a particular com-

bination of symptoms.

Participants said that the second most useful concept was for search en-
gines to detect escalatory websites by monitoring user activity, escalatory
content, dwell time and click through frequency and using this to down weight
unreliable or anxiety provoking websites. Furthermore, problematic websites
could be reviewed and any flagged websites in which escalatory content is
deemed necessary (such as cancer websites) may be ‘approved’ to prevent it
from being down weighted, or relevant modifications could be suggested to

website designers in order to reduce chances of escalation.

The use of visual analytics in website design was also considered more
helpful than existing online health information services. This is very vague
and non-specific, but provides some direction to show that it would be worth
looking into how to use visual guides in order to present health information
more effectively. This was the most popular design concept within the rare
disease group of participants. Therefore, this may be particularly helpful for
complex conditions; it may help to improve clarity and understanding, and

therefore reduce health anxiety; and it would not reduce the chances of rare
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disease patients finding health information regarding their conditions.

However, participants said that workshops on website credibility assess-
ment would be less helpful than existing online health information services.
This may be because workshops can be very time consuming, and people
who have ineffective techniques to evaluate sources may not realise that they
could benefit from workshops. Alternatively, when GPs receive patients who
bring inaccurate findings from online health information, they could briefly
teach some effective techniques for evaluating source credibility and/or rec-

ommend more suitable websites for users to stick to.

Participants also said that they would not find it helpful if search engines
used their data to find resulting conditions which are more likely. This may
be because of the privacy issues related to collecting this data, indeed, 60%
of participants said that they would be worried about sharing their data with
search engines to find health conditions that are more likely and more rel-
evant to them. However, an alternative would be to use cookies to ensure
that any data used is stored on the users’ PC, rather than in a database, and
furthermore, make sure that cookie collection is optional, and search engines

are still usable without collecting cookies on health searches.

5.3 Responses to Prototypes

Generally, responses to the prototypes were positive, with many participants

preferring these design concepts to other existing designs.

“I am very likely to use this format over other websites, but if
I don’t know about it from an advertisement etc, I’d never know

what I am missing out on. This looks great!”

(Participant 52)

However, let us consider the feedback with specific and constructive com-

ments in order to improve these designs further.
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5.3.1 More Information and Clearer Understanding

Participants found that each of the three designs provided more insight and

a clearer understanding than other online health information services.

“I would feel much more informed and less stressed jumping to
conclusion from information that does not present the whole pic-

ture.”

(Participant 29 — Prototype 1)

“I think that is quite good to know because sometimes I could be
everything, so the percentage would help to sort through all the

possibilities”

(Participant 46 — Prototype 2)

“This is more comprehensive than what was before, and accompa-
nied by the extra information on symptoms would make me more
likely to look at this website.”

(Participant 28 — Prototype 3)

Clearer information and understanding may reduce unfounded health
anxiety as it will enable users to disregard anxiety provoking conditions more
easily. Furthermore, it would reduce the chances of an impaired emotional
state as participants will be less frustrated if they can sort through informa-

tion more easily.

“id [sic] take this more seriously as it has clear symptoms for
health problems as well as things that will discredit worry that
you have a paticular [sic] health problem”

(Participant 36 — Prototype 1)
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5.3.2 Reassurance

A large number of participants found the prototypes reassuring. However,
this was much more prominent for the first two prototypes than it was for
the third.

“it’s, it’s more reassuring than anything, because you’re, you're
eliminating any sort of severity of what the actual illness or dis-

ease could be.”

(Interviewee 1 — Prototype 1)
“Much better the percentage chance can settle you if it’s nothing
serious and alert you to check if it isnt [sic]”

(Participant 43 — Prototype 2)

“Much less intimidating”

(Participant 26 — Prototype 3)

5.3.3 Uncertainty and Confusion

Even though the vast majority of participants found the prototypes clearer
to understand, there were also a number of participants who found it more

confusing.

“I have a hard time understanding most of it”

(Participant 53 — Prototype 1)

“Percentage is weird to comprehend in regards to illness.”

(Participant 23 — Prototype 2)

“I think it all just needs to be easier for a non Dr to read”

(Participant 53 — Prototype 3)
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Clearly, it is stressful when health information is confusing, and therefore
it is important to reduce this confusion. However, many of the participants
who did not like prototype 1, were much more fond of prototype 2 and vice
versa. So, this could be down to individual preferences and inclinations to-
wards certain formats. Thus, these two different concepts should be available

to view or hide for symptom checkers.

Furthermore, it may be useful to view and in order to see less ‘text heavy’
content for the initial search, and then to view the text after narrowing down

the results.

“If this was a drop-down option from the image above (the one

with percentages), this would be immensely helpful.”

(Participant 29 — Prototype 3)

5.3.4 Increased Trust in Information Validity

Some participants said that they would trust a website more if it had a sim-

ilar design to the prototypes.

“I would considerate as reliable, and probably I would need to do

less search in other websites to validate this information”

(Participant 32 — Prototype 1)

“Having a numerical figure to measure the likelihood assures me
more that the information is reliable.”

(Participant 47 — Prototype 2)
“I think this is concise and well laid out and makes it look like

a more professional webpage and id [sic] be more likely to believe
the facts stated.”

(Participant 24 — Prototype 3)
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However, this was much lower for the second prototype. This is likely
because people may distrust the percentages as they may want to have in-

formation on how they are calculated.

5.3.5 Validity Concern and Awareness

A number of people would be concerned about the validity of the prototypes
if they were implemented. This may be partly because of the unfamiliarity
of these designs and because they would distrust percentages if there isn’t

an explanation of how these were calculated.

“I may be dubious to believe the statment and check this with the
NHS website.”

(Participant 24 — Prototype 1)
“I wouldn’t trust the percentage I may trust the cause they give
me on the first- on the list.”

(Interviewee 1 — Prototype 2)

“I’d react positively to this presentation but would like to gain

more insight into how this output is calculated.”

(Participant 41 — Prototype 3)

5.3.6 Evidence

A number of participants would use the percentages as evidence to guide fur-
ther research or to back up any findings that are brought to their GP. This

theme links into issues of health care workers listening to patients’ findings.

“Its easier to suggest the outcome with specialists this way”

(Participant 4 — Prototype 2)
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5.3.7 Not Ideal for Rare Disease Patients

Some participants said that these designs would not cater for rare disease

patients.

“It’s not helpful and only has an algorithm to find common dis-

eases”

(Participant 10 — Prototype 1)

These prototypes are purely visual with outputs based on Mayo Clinic’s
existing algorithm. Therefore, this implies that current algorithms for on-
line health information are not best suited to rare disease patients. Thus, a
number of different algorithms should be tested in order to ensure that they

are suitable for rare disease patients.

“Find it interesting but as we have a rare disease, likelihood doesn’t

always apply”

(Participant 54 — Prototype 2)

Showing likelihood may help to reassure participants, however, this would
make it more likely for individuals with rare diseases to disregard their con-

ditions if looking during their diagnostic process.

“While valid I wouldn’t take this for granted. This seems a little
like those doctors who overlook the smaller details for the obuvious
or easy solutions, and thus isn’t always the case with chronic or
rare disease... When you hear hoofbeats, it doesn’t always mean

it’s a horse unless you see a horse”

(Participant 69 — Prototype 2 and 3)
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5.3.8 Fear and Anxiety

A few participants described prototype 2 as fear provoking. This may be
because many people do not like statistics or numerical information, more-
over, many people may be stressed due to maths anxiety, that is “the panic,
helplessness, paralysis, and mental disorganisation that arises among some

people when they are required to solve a mathematical problem” [68].

“Percentages don’t calm my anxiety... because there is no guar-
antee I am not in the 1% of anything. For the population the
likelihood might be 1%... but for me, if I have the condition, then
it’s a 100%.”

(Participant 26 — Prototype 2)

5.4 Reflections on the Process

This project was created during the COVID-19 pandemic, and therefore, all
research had to be conducted online. This proved to be challenging as con-
ducting interviews online was much more difficult due to connection issues
and it was also harder to build a rapport with interviewees online. Further-
more, due to national lockdown, there was no access to libraries or to Swansea
University’s facilities until the last few weeks of this dissertation. This made

it much more difficult to access sources that are not available online.

Another challenge of the project was recruiting participants. Two rare
disease organisations were contacted to recruit their members, however, this
recruitment was unsuccessful. This is likely due to the fact that many candi-
dates had been overloaded with surveys over the past 5 months, and because
recruitment occurred during the summer holidays. In order to overcome this,
rare disease patients were recruited through social media groups and pages.
For future work, the author will use both methods in addition to contacting
participants from this study who said that they would be interested in future

work relating to this research. This would maximise the potential for more
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participants to be recruited.

6 Conclusion

6.1 Design Space

These findings show insight into which design concepts are worth considering
implementing in future online health information services, and which should
be disregarded. The design concepts evaluated in the project which seem the
most promising is firstly, to detect and down weight escalatory websites from
search results; secondly, to include visual prompts such as graphs in order
to convey health information; thirdly, to use the layout shown in Prototype
1 (Figure for symptom checker websites; and finally, to sort conditions
in terms of likelihood. It also may be possible to prevent escalation by de-
tecting anxious behaviour or predicting escalations from analysing logs from
previous searches and then providing more reassuring content and reducing

escalatory content.

This study also found new design concepts which may improve the expe-
rience of using online health information services by addressing issues that
became apparent from the questionnaire. Firstly, in order to prevent con-
fusion, and as a result stress, due to the vast number of seemingly relevant
conditions, the number of conditions shown to online health information users
should be reduced, initially only showing a maximum of about eight condi-

tions.

A key challenge users face when searching for health information is diffi-
culty understanding medical terminology. In order to resolve this, websites
should replace technical terms with synonyms where possible. If this is not
possible, a definition should appear when users hover over these terms or

click on them.

In order to show more relevant conditions from initial results, search en-
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gines could incorporate a multidimensional search such that it can search
multiple phrases separately, and compare the separate lists for common con-
ditions. This would reduce the resulting conditions to ones more applicable

to the searcher.

One issue with online health information is that sometimes information
is simply not available, particularly for rare disease patients. This cannot be
solved entirely because it stems from a lack of information in general. How-
ever, new studies which are only available to view by medical professionals
should be made more available if there is little existing information on the

relevant condition.

Another challenge participants discussed regarding online health informa-
tion usage is feeling distressed post search. Some websites may be more dis-
tressing than others, and therefore, search engines could use feedback emojis

to monitor which websites are distressing to down weight distressing websites.

Another significant cause of health anxiety is validity and reliability is-
sues. This is both due to the stress of not knowing which source to trust and
of believing inaccurate escalatory content. In order to resolve this, websites
could be reviewed by medical professionals to assess credibility and this rating

could be shown on search results to assure users of online health information.

Since some users are keen to self-diagnose, and potentially even ‘treat’
their self-diagnosed problems, they could cause serious harm to themselves.
Therefore, there should be a disclaimer on online health information to en-
courage users to seek their GP about symptoms if they are not resolved
within two weeks and to advise patients not to treat themselves without

seeking advice from a medical professional.

To summarise, designers of online health information services should:
e (Search engines) Detect and down weight escalatory websites

e Use visualisation tools such as graphs
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(Symptom checkers) Use layout shown in Prototype 1 (Figure

e Analysing user logs and anxious behaviour to predict and prevent es-

calations
e (Search engines) Enable search of multiple distinct phrases

e (Search engines) Use feedback emojis for websites and demote websites

which impair users’ emotional state

e Provide disclaimers encouraging users to see their GP if symptoms do

not go away within two weeks

e Provide definitions of medical terminology when users hover over these

words

Designers of online health information services should not:

e (Symptom checkers) Initially show more than eight conditions

e Use complex medical terminology except where necessary

6.2 Future Work

One of the most challenging issues that arose in this dissertation is issues
with doctor-patient relationships. In particular, a number of participants
said that their doctor does not listen to them or disregards their online
health information findings. In situations where doctors are right to dismiss
their findings, it is important that they do it sensitively and explain how to
find more credible information in future. Alternatively, this may be due to
a lack of trust in the credibility of online health information, or a lack of
trust in patients’ abilities to interpret this information. In order to address
this, online health information should be created with doctors in mind to
ensure that the information is not only trusted by patients, but also by doc-
tors. Therefore, future work should consider how to increase doctors’ trust
in online health information, and furthermore, how patients can bring infor-

mation to their doctors in such a way that they believe the patient’s findings.
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Also, in order to convey information more clearly, future research should
be conducted on the most appropriate methods for this including discovering
which visual analytics techniques convey health information to non-experts
effectively and other formats of communicating health information such as

pictures and videos.

Furthermore, in order to find more specific health conditions, future work
could study how to design and optimise a search engine specifically for online

health information which can search multiple distinct phrases.

Finally, research should be conducted to investigate which methods and
algorithms would be best suited to analyse and detect escalatory or distressed

searches.

6.3 Limitations

It is worth noting a few limitations of the study. Firstly, due to the lack
of participants in the study, the interviews may be biased towards those in-
dividuals. However, there were many more participants who took part in
the questionnaire, and therefore, since the interview themes aligned with the

themes in the questionnaire, it is less likely to be biased.

Since this study was held for an MSc dissertation, it had to be conducted
independently, and therefore, codes and themes lack inter-code agreement.
However, since many of these themes are in line with existing findings or

themes in previous literature, these results are likely to be reliable.

Another limitation is both the questionnaire and the interview questions
may be influenced by prior knowledge/preconceptions. However, in order to
prevent this and to ensure this does not affect the research conducted, pilot
studies were conducted with feedback taken from participants in order to

detect and remove any issues or biases within the questions.
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Despite these limitations, the author has conducted a study on the meth-
ods of reducing the negative impacts that online health information services
have on health anxiety and well being, analysed and extracted the most
suitable methods to address this and has narrowed down these methods in
addition to suggesting new methods, thus creating a design space which is
human centred, addresses some of the negative impacts of online health infor-
mation services as well as reducing the methods which may prevent patients
from seeking medical help. Therefore, the aims of the dissertation have been
achieved and this research provides useful contributions to future designers
of online health information, to health anxious individuals, and to the rare

disease community.
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Appendices

A Questionnaire Design

Online Health Information

Comparing a rare disease perspective of online health information with the general public
* Required

1.  What is your age? *
Mark only one oval.

Under 18
18-25
26-30
31-45
46-60
Over 60

Prefer not to say

2. What gender do you identify as? *
Mark only one oval.

Female
Male
Other

Prefer not to say

3. Do you suffer from any long term health problems? *
Mark only one oval.

Yes
No

Prefer not to say
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4. Have you been diagnosed with a rare disease? *

Mark only one oval.

Yes
No Skip to question 9

Prefer not to say Skip to question 9

About your diagnosis

5. What type of rare disease were you diagnosed with? *

6. When were you diagnosed? *

Example: January 7, 2019

7. Approximately, how long did it take to reach a diagnosis after you first sought
medical help? *

Mark only one oval.

Less than 6 months
6 - 12 months
1-2years

2-3 years

3-5years

5-7 years

Over 7 years
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8. Approximately, how long did it take to reach a diagnosis after you first had
symptoms? *

Mark only one oval.

Less than 6 months
6 - 12 months
1-2years

2-3 years

3-5years

5-7 years

Over 7 years

Online Health Information

9. How frequently do you look for health information online? *
Mark only one oval.

Every day

A few times a week
About once a week

A few times a month
Once a month

Less than once a month

Never
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10.

11.

12.

13.

How long do you normally spend when looking for health information? *

Mark only one oval.

@ Several hours

(") Afew hours

(") About an hour

() About 30-60 minutes
() About 15-30 minutes
() Less than 15 minutes

What methods/tools do you usually use when looking for health information? *
Check all that apply.

| | search Engine
D Symptom checker website
|| Blog or Chatroom

Other: D

How useful do you find these methods/tools? *

Mark only one oval.

Not at all useful Very useful

When looking for health information, what are you usually hoping to achieve? *

Mark only one oval.

Q To find a diagnosis or research your symptoms
() To find out more about a condition
Q To seek reassurance

() To get a second opinion

@ Other:
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14. Following on from the previous question, was this goal hard to achieve? *
Mark only one oval.
Yes
Mostly

Somewhat

Not at all

15.  What are your thoughts and feelings when you decide to look online for health
information? *

16.  What are your thoughts and feelings whilst you look online for health
information? *

17.  What are your thoughts and feelings after you stop looking online for health
information? *

)



I would find it helpful if online health information was presented visually (e.g. pie

18.
charts, bar graphs, etc.) in addition to written information. *

Mark only one oval.

Strongly Disagree Strongly Agree

19. Iwould find it helpful to attend workshops to better understand how to

recognise whether online information is credible. *
Mark only one oval.

Strongly Disagree Strongly Agree

20. When searching for health information, | would find it helpful if health conditions

were sorted in order of likelihood. *
Mark only one oval.

Strongly Disagree Strongly Agree

21. lwould find it helpful if search engines used my data to find health conditions

that are more likely and more relevant to me. *

Mark only one oval.

Strongly Disagree Strongly Agree
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| am worried about sharing my data with search engines to find health

22.
conditions that are more likely and more relevant to me. *
Mark only one oval.
1 2 3 4 5
Strongly Disagree Strongly Agree
23. Iwould find it helpful if search engines monitored website activity and content

to detect and downweight unreliable or anxiety provoking websites. *

Mark only one oval.

Strongly Disagree Strongly Agree

7



24.

This image shows one example of how a website might provide information regarding
why it suggested a particular condition, in addition to why you may not suffer from
this condition. How would you respond differently to this than to other online health

information? *
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This image shows one example of how a website might show a percentage
representing the likelihood (based on the symptoms inputted) that you have the
suggested condition. How would you respond differently to this than to other online
health information? *
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26. This image shows one example of how a website might incorporate both designs.
How would you respond differently to this than to other online health information? *
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27.

28.

Please write any further comments you have below.

We would really appreciate it if you could take part in a follow up interview for
this research. The interview will take 20 minutes over a video conference at a
mutually agreed time over the next couple of weeks. If you are willing to
contribute to this research in this way, please leave your email address and/or
phone number below.

This content is neither created nor endorsed by Google.

Figure 14: Questionnaire Design
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B Interview Questions

1. When did you first get symptoms of KDS and Central Core Disease? Tell me about
your journey towards a diagnosis after that.
a. When did you first seek medical help?
b. Did you look for health information to assist with your diagnosis? Can you expand on
that a little?

2. Tell me about a time during the journey towards your diagnosis when you have
looked for health information.
a. Have you ever used online tools during this time?
i. Why/why not?
ii. How useful was it? Can you talk a little about why that is?
iii. Inthe questionnaire you said that when looking for health information, your
goal was mostly hard to achieve, why is that?
b. Tell me about your process, how did you go about doing it?
i. What about this method works for you?
ii. What sort of sites lead from your search?
ii. It sounds like your thoughts and emotions were mostly negative, is that
correct? Tell me a bit about that
iv. Did you act on the results? If so, how?
a. Why were you keen/hesitant to act on the information you found?
b. Did you discuss findings with your health provider?
c. How confident were you that you suffered from the condition that came up?
d. How much did you trust the results?

3. What are the advantages and disadvantages of using technology for health
information?

4. |s there anything you would change about the services online to better suit your
needs when looking for health information?

5. Inthe questionnaire, you were shown this image and said that you were Unsure how
you would respond differently. Can you expand on that?
Why is that?
Would you act on the results? If so, how?
How would it make you feel?
Would you prefer to have information presented in this way?
e. How much would you trust the results?
6. With the second image, you said you were Unsure again. Can you expand on that?
a. Whyis that?
b. Would you act on the results? If so, how?
c. How would it make you feel?
d. Would you prefer to have information presented in this way?
e. How much would you trust the results?
7. Finally, you said that Probably in my case is rare. Can you expand on that?
a. Why is that?
b. Would you act on the results? If so, how?

Qo oo
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¢. How would it make you feel?
d. Would you prefer to have information presented in this way?
e. How much would you trust the results?

8. s there anything else you would like to add?

84
Figure 15: Interview Questions



C Prototypes
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difficulty walking
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Figure 16: Prototype 1

85



MAYO
CLINIC

@

PATIENT CARES

HEALTH INFO

Symptoms

- -

DEPARTMENTSS
CENTERS

Symptom Checker

About this Symptom Checker

&

‘Wihen to saek
medical advice

Gt smsngency
madical care # you

1 )

Choose a

symptom

Dizziness in adults

RESEARCH

Select related
factors

- -

EDUCATICN

3

causes

View possible

Request an Appointmant © Loain to Patient Account

Find a Doctor o) Erghan
Finclm Joby O ®w-m
Give Now
FOR MEDICAL PRODUCTSE ~  GIVING TO
PROFESSIONALS SERVIGES MAYO CLING
Advertsement

Maye Clinic does nol endorse companies o
praducts. Advertising revenue Supports our

noi-for-profi mission
Advertising & Sponsorship

Policy | | Opportunises | | Ad Choices [5>

These diseases and conditions match at least one of the factors you selecied. Those with
the most matches are lsted first The likelihoed, in percentage, of each cause is shown

below.

Heart aflack

Carbon monowide poisoning

Ear infection imiddle egr)

Heant anhythmis

Orthostatic hypotansion (poshural
bvpotension)

Siroke

Trarsient ischermic altack (TIA)

Benisre's dissase

Migraine

See associated factors

Maye Clinic Marketplace
0.3% Check out hese best-seliers and special
offers on books and newsietiers. from Mayo
1% Clinic
Free Special Report — Peychological First
aid
9%
NEW — Mayo Clinic Guide to Arthritis
i Maya Ciic on Digestive Heslih
Maya Ciniic an Heality Aging
35% The Maya Cinic Diabstes Diet
&%
%
5%
4%
1%
47%

Figure 17: Prototype 2

86



MAYQ O Request an Appointment © Log in to Patient Account

CLINIC Find a Doctor English
Find a.Job 006 @ wid
Give Now
PATIENT CARES ~  DEPARTMENTS& RESEARCH EDUCATION FOR MEDICAL PRODUCTS & GIVING TO
HEALTH INFO CENTERS PROFESSIONALS SERVICES MAYO CLINC
Symptoms
About this Symptom Checker
Advertisement
129 1 2 3 Mayo Clinic does not endorse companies or
Choose a Select related View possible products. Advertising revenue supports our
I .
When to seek sympiom Iactors ol not-for-profit mission.
medical advice Advertising & Sponsorship
Get ememency . : Faiicy | | Opporurities | | Ad Choices [
medealcarefyou  DiZZiness in adults
experience 3 i
dizziness after a These diseases and conditions match at least one of the factors .
head injury or if the you selected. Those with the most matches are listed first. Mayo Clinic Marketplace
d'z"m'i‘adw Check out these best-ssliers and special
’ Heart attack 0.3% offers on books and newsletters from Mayo
* Sudden, severe " . Clinic.
h Symptoms that suggest this could be the cause:
+ Chest pain YYou feel lightheaded or faint Free Special Report — Psychological Firs
- Aid
* Difficulty Symptoms are new or sudden
breathing L . »
. or . nied by nausea or iting MEW — Maye Clinic Guide to Arthrits
prcsles Accompanied by sweating Mayo Clinic on Digesfive Heath
* Fainting
* Blurmed or It is less likely to be this cause if you don’t have the following Mayo Clinic on Healthy Agirg
doulbie vision symptoms:
* Rapid or Accompanied by anxiety The Mayo Clinic Diabetes Dig
imegular . o . .
heartbeat by chest pain or
* Confusion or Accompanied by rapid or imegular heartbeat
trouble talking
* Nausea Accompanied by pain in neck, jaw, arms, shoulders or back
*  Stumbling or Accompanied by shortness of breath
difficulty walking

Symptoms that suggest this could be the cause:

Figure 18: Prototype 3

87



D Questionnaire Responses

88



Whatis  What Do you Have you What type of When were Approximat  Approximat How How long |What How useful /\When Following /What are your 'What are your  What are your I'would find || would find 'When I would find || am I'would find | This image shows one example of | This image shows one This image shows one example Please write any
your gender do  suffer been rare disease you ely, how ely, how frequently ' do you methods/tool |do you find ' looking for  on from the |thoughts and | thoughts and thoughts and feelings it helpful if it helpful to ' searching it helpful if 'worried it helpful if | how a website might provide ‘example of how a website | of how a website might further comments
age? you identify ' from any were you i longdidit longdidit doyoulook normally s doyou these health previous feelings when  feelings whilst after you stop looking ' online attend for health | search about search information regarding why it might show a percentage | incorporate both designs. How |you have below.
as? long term  with arare  diagnosed take to take to for health ' spend usually use i question, youdecideto | you look online ' online for health health i i engines sharing my engines suggested a particular condition, ' representing the likelihood | would you respond differently
health disease? with? reach a reach a information ' when ‘when looking 'ols? what are was this look online for  for health i ion? i to better I'would find 'used my datawith  monitored | in addition to why you may not (based on the symptoms ' to this than to other online
problems? i i I i online? looking for | for health you usually 'goal hard to health information? was understand it helpful if | data to find |search website suffer from this condition. How inputted) that you have the | health information?
after you after you health information? hopingto achieve?  information? presented  how to health health engines to  activity and 'would you respond differently to ' suggested condition. How
first sought  first had i achieve? visually I i iti find health | contentto | this than to other online health would you respond
medical symptoms? ? (e.g. pie ‘whether were sorted | that are conditions  detect and  information? differently to this than to
help? charts, bar | online in order of ' more likely |that are downweight other online health
graphs, information ' likelihood. |and more | more likely unreliable or’ information?
etc.) in is credible. relevantto |and more  anxiety
addition to me. relevant to  provoking
written me. websites.
information.
Search
Engine,
Symptom
checker To find out
A few website, Blog more about Satisfied,
31-45 Female 8/15/2020 3-5years  3-5years | Everyday hours or Chatroom a condition D D¢ | wouldn'’t respond differently. | wouldn't. | wouldn't.
Search To find out Looking for info
Several Engine, Blog more about to better help  Not enough info | Wish | found what |
Under 18 Male -3years 2-3years Everyday hours or Chatroom a condition ' Yes my child out there was looking for It would be more helpful It would carry more weight  Helpful
Search To find out Its easier to suggest the
Less than 6 Over 7 About an  Engine, Blog more about Still Anxious but more outcome with specialists
26-30 Female 03/07/20° years Every day  hour or Chatroom a condition Mostly Anxious An ious under: i I'm unsure of the question? this way I'd feel more assured
getting diagnosed
early is usually the
best way to start
your journey. the
longer you wait the
more you have to
play catch up.
don't be
discouraged when
your doctors don't
find answers. you
know your body
Symptom To find out best. advocate for
A few times A few checker more about it's very your still emotional yourself and find
Under 18  Female 3/18/2020 3-5 years | 3-5years  aweek hours website a condition | Mostly nervous emotional but then your okay na not going to read this na not going to read this na. not going to read these your diagnosis
We look on the
internet to speak
to fellow patients
as doctors don't
have time or
understand. They
Patients have | See above. often dismiss rare
To find out the answer. Validation. disease as
Over 7 Over 7 A few times A few Blog or more about They are the Empathy from psychological in
31-45 Female 09/10/2019 years years aweek hours Chatroom acondition Notatall experts. others. The only option 1 1 1 Not helpful. Could be anything. Not helpful Not helpful nature.
International To find out
Prefer not Over 7 Over 7 Several  facebook more about
31-45 to say 7/16/2014 years years Every day  hours ataxia groups 3 acondition | Yes | was hopeless | Frustration Frustration 3 3 3 Nice Nice Ok
Tofind a
diagnosis or
research Looking for
Over 7 Over 7 A few times Aboutan | Search your answers to as
46-60 Female 4/14/2016 years years a week hour Engine Mostly why lam soill | Frustrating Confused 3 3 3 Unsure Unsure Probably in my case is rare
I'am a nurse. | don't use online
info to find a diagnosis. | use info
to learn more about the dx. Not
having a dx is beyond frustrating
and very crazy making. It's not the ‘You missed
ssearching that makes you crazy. The real question.
It's the docs that treat you crazy. If Why don’t docs
they don't have an answer you believe pts? Why
must be crazy. | also have MDS do you
and a TET-2 disorder . | have (psychology
been ill all of my adult like with dissertation??)
very few answers. Yet, if MDs feel that if one
cant find what's wrong, blind searches the
google searches aren’t going to internet frequently
help. Why is it that only the pt has she/he must be
Didn't you just || feel better after scientific curiosity? Why is it that mentally ill? Maybe:
Less than To find out Oncelhada  add “whilst"to [finding info on my the unknown is no longer If you are going to diagnose this is the ideal
Less than 6 About 15- more about diagnosis, not  the above stated disease. Aka: pt searched? Sometimes it's a yourself this might be that is most
31-45 Female 30 mis 2 a condition hard to find info | questi ducati fucking ZEBRA!!! helpful See above answer harmful
I'am a medical
| feel desperate education Writer -
Tofind a as | feel very but these websites
i is or sick and are usually written
research doctors are It's not helpful and only has an by non-specialists
A few times A few your refusing to algorithm to find common A bit better - but far from or young
46-60 Female hours PubMed Yes diagnose me Not very helpful | De diseases Not helpful perfect graduates




26-30 Female
31-45 Male

26-30 Female
26-30 Female
18-25 Male

26-30 Female
18-25 Female
18-25 Female
18-25 Female
18-25 Female
26-30 Female
18-25 Female
26-30 Male

18-25 Female

| research I research
To find out bearing in mind | bearing in mind
About once About 15- | Search more about that results may  that results may ' Know a little more
a week 30 minutes Engine 4 a condition |Somewhat not be accurate not be accurate than I did previously 3 Not any different Not any different Not any different. Sorry
It's usually to
look up
symptoms and
make sure its
nothing serious,
problem is that | that | have searched
often same for multiple conditions
are with those
with l'end up | prefer this a lot more, you can this can help understand
very different going for good sense easily exclude yourself by faling  how often a sympton is | would most likely prefer this
To seek reasons that but sometimes into excessive anxiety and thinking | possible, its a lot more to other solutions as it has both
A few times Less than ' Search reassuranc |usualy feela ' span from comon issue are you have something extreme intuitive than a general views that make it a lot better
a week 15 minutes  Engine 3e Somewhat | bit of axiety serious to not easily solved. (often not the case). "most cases” or "unlikely" | that what is currently offered
Less than Search To find out insecurity,
About an | Engine, Blog more about uncertainty and | insecurity and confused, sometimes
hour or Chatroom 3 acondition | Mostly curiosity uncertainty satisfied 1/no no maybe
Symptom To seek
Not 6-12 6-12 About once |A few checker reassuranc
applicable months a week hours website 4e Mostly No No No 3 2nd Yes Yes
Mixed - hard to
find adequat
information
To find out regarding a
Once a About 15-  Search more about specific Depends on the
30 minutes  Engine 3 acondition | Mostly problem See above findings 3 Seems more professional Would rather trust a doc -
often not better but
also not worse than
To find out before. usually
Less than | Search more about I try to find mostly its not researching online is
15 minutes  Engine 2 a condition i I i tome | pointless 3 seems credible very helpful very helpful
Search
Engine,
Symptom To find out Reassured but also
A few times About 15- | checker more about Sceptical of Either reassured or Gives you some reassurance of | questioning whether it's
amonth 30 minutes website 3 acondition | Mostly Concerned i i more panicked lack of severity accurate Much less intimi
Symptom Togeta Wanting to Easier to determine the likelihood
A few times Less than | checker second know what Interested in More informed of your symptoms than just a long Much easier to scroll to more
a month 15 minutes website opinion Notatall | could be wrong |finding a solution | generally 4 winded list. Much easier with a visual | probable options
Refer to answer on first
image. Although, | can see
Search why this would either
Engine, Either frustrated as | It's clever but | am not always reduce fear in people who
Symptom have not found what | looking for symptoms or health are searching certain things
Less than checker To find out Thought is- | wanted or satisfied issues | MAY have, | am often or increase fear. It should || prefer this to the previous two
About 15- ' website, more about need to educate | Interested, that | have gained ‘expanding my knowledge on be an optional viewing, in images, | like that all the
30 minutes NHS site 3 acondition Notatall | 'myselfon XYZ | engaged more conditions friends and family have. 'my opinion. information is incorporated.
Tofind a
diagnosis or
Less than research
Less than | Search your Toseeif Ineed ToseeifIneed |Toseeif | needto It gives you the figures to | prefer the two images above
15 minutes  Engine to see a GP to see a GP see a GP It's very to the point and useful back up the i { having them separately
Sometimes | leave
feeling relieved, if |
have read something
Mostly just useful or which | can
seeking empathise with. It looks a lot more concise
Other times i am left and having all of the options
Usually a from shared feeling more in front of me | could pick
mixture of experiences, to | confused and and choose which | want to
concern and quell any anxiety 'concerned than | was look into more - especially | like this option less, it's text
anxiety relation | relating to the before | began my as they are more tailored to ' heavy and blocked in a way
To seek to the issue. | use it as | deep dive into online It's quite text heavy. | would what may or may not be that | would probably go to
About once A few Search I a coping writings on my health browse the reading but probably | useful with the another site to look for
a week hours Engine 3e Mostly issue. i bl go elsewhere to seek my answers. percentages. ing less overwhelming.
Apprehension
about the
validity of the | Interested in the
To find out site. Usually symptoms/ Like that it shows the
Once a About 15-  Search more about only trust NHS | whatever in Usually a bit more probability. Can make a
30 minutes  Engine 3 acondition Somewhat | ones looking into informed about it Helpful, less anxious more informed decision Better than seperately
Everything
eventually leads
to cancer
Search diagnosis, which Percentage is weird to
A few times About 30- | Engine, Blog All of the Looking for is intimidating comprehend in regards to
amonth 60 minutes or Chatroom 4 above and un realistic | Confused. illiness. Too confusing
I like seeing this as it puts
This normally into perspective the | think this is concise and well
| feel that | have ' makes me more | | almost always feel I don't know of Mayo clinic so | likelihood of having this laid out and makes it look like a
Less than To seek a certain health |worried that | down and worried may be dubious to believe the issue and puts me more at ' more professional webpage
About 30- ' Search reassuranc issue and | have that health | about if | have an statment and check this with the | ease that its probably not | and id be more likely to believe
60 minutes Engine Yes hope its not that issue. issue or not. NHS website. that. the facts stated.

| really like this
approach it
definetly solves a
lot of current
issues that occur
when looking up
this kind of
information.
Usualy people are
worried, even if
common sense
avoids sharind
axiety and we
rationally exclude
certain illnesses
it's still something
that is there in the
back of your mind.




18-25 Female
31-45 Female
26-30 Male

18-25 Female
18-25 Female
46-60 Female
18-25 Female
31-45 Female

Search
Engine,
Symptom To find out Reassured but also
A few times About 15- ' checker more about Sceptical of Either reassured or Gives you some reassurance of | questioning whether it's
a month 30 minutes | website 3 acondition | Mostly Concerned i i more panicked lack of severity accurate Much less intimi
Sometimes | am
annoyed that there is
no clear answer and
the concern could be
diagnosed in so many
It's easy toget  ways. Sometimes | For some
worried over am reassured that it's conditions,
small concerns, | a small concern and websites tend to
when youread won't lead to anything list all the
health serious. Sometimes it that
information on makes me anxious may accompany
the internet. and stressed over that condition, but
Basically a small concerns, most of those
sneeze could be ' because someone Percentages don't calm my symptoms are
deadly. So | take 'had a major problem anxiety... because there is harmless on their
Search I look for every information  from it. no guarantee | am not in the: own. So | think
Engine, information to  with a pinch of | Sometimes | find an 1% of anything. For the instead of listing all
Symptom avoid atripto | salt and look for | “over the counter” population the likelihood the symptoms,
checker To seek the GP with non- the most cure for the concern might be 1%... but for me, if websites should
About 15- | website, Blog reassuranc serious objective/scientifi | and | solve the I have the condition, then | This combined version is a bit ' make symptom
Every day 30 minutes or Chatroom e Mostly concerns. C answers. problem with that. 3 It's helpful. it's a 100%. better, | guess. groups.
Always to get
initial
information for
minor things but’
if it's a more
serious thing Looking for health
then double information has
check with gp been very useful
or go to a&e as for me in checking
Search info may not be I would again other sources symptoms and
A few times Less than | Engine, Blog completely Useful in most | Glad | checked and I would check a couple of websites | as this may not be that If I felt it very serious then | illnesses for my
a week 15 minutes  or Chatroom 4 All of above \ewhat | accurate cases got for a stronger chain source accurate at all would call the gp or go to a&e | infant.
Often by seeing
symptoms of
conditions, and || may not always find
Ican |legiti ; "
be reassured and so have been to
abouta the GP with a self-
ion loss, I is, which has Probably see it as more reliable, This is more comprehensive
or a random been farfetched. as it you choose your symptoms, than what was before, and
lump that I've However, usually its a 50 you can't then start to create accompanied by the extra
found, which is  feeling again of symptoms you don't have by Again, super useful in not | information on symptoms
normally reassurance, but seeing a list. This would probably ' provoking fear in yourself | would make me more likely to
because I've sometimes you worry give me more confidence in the that you have a certain life |look at this website. May help
Please let my  bashed about it more and potential "diagnoses". | also really | threatening diseases or you to identify different
worries not be a | something or that| think about it during like the part where it gives iliness, just because you symptoms you didn't realise
To seek serious life- I have a trapped | the day if you have a 'symptoms to lead to something bashed your head, and the ' were symptoms, but again risk
About once Less than | Search reassuranc threatening nerve. This symptom of a serious else, that extra information may likelihood is you just need to of creating symptoms in your
a week 15 minutes Engine Somewhat | condition. calms me. iliness. also help mis-diagnoses. sit down for a bit. head i
I am very likely to
| feel good when use this format
I learn about over other
what is websites, but if |
happening to me. don't know about it
Search On the flip side, from an
Engine, it can make me | Usually reassured I would feel much more informed || would find this helpful and advertisement etc,
Symptom | am often feel even more  and content that | and less stressed jumping to I'am much more likely to If this was a drop-down option ' I'd never know
checker To seek nervous but anxious about have learned conclusion from information that  read it if it then was from the image above (the one 'what | am missing
About once About 30- ' website, Blog reassuranc eager to find an 'what is something about my does not present the whole followed up by explanations |with percentages), this would | out on. This looks
a week 60 minutes or Chatroom Somewhat |answer. ing to me. body. 4 picture. of each condition. be i helpful. great!
Less than To find out
once a Less than | Search more about Takeitwitha  Takeit witha Take it with a pinch of
month 15 minutes  Engine a condition Mostly pinch of salt pinch of salt salt 3.
Tofind a
diagnosis or
Less than research
once a Less than | Search your Toseeif Ineed ToseeifIneed |Toseeif | needto It gives you the figures to | prefer the two images above
month 15 minutes  Engine to see a GP to see a GP see a GP It's very to the point and useful back up the information having them separately
Before
searching, my
thoughts are
very analytical, |
know I'll be
looking for a
variety of While | am
reliable sources | looking | am Once I've found the
from websites  usually very information that | was
that have anxious and looking for, | am
positive stressed, usually relieved, and Yes, its useful but how are Thank you for
feedback in depending on also | have very I would considerate as reliable, these percentages calculated? |asking me to be
To seek order to how urgently | analytical thoughts in and probably | would need todo ' Yes, | would appreciate this || would like some explanation.. | part of your
A few times About 15- ' Search reassuranc compare the need an answer | order to decide the less search in other websites to | extra information, it's very  based on the population of a research, best of
a month 30 minutes Engine 4e i i for my problem. | next steps to take. 4 validate this ir { useful ir { specific country, or city..? luck! :)
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26-30
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A few times.
Female amonth
Female ---..
Less than
once a
Female month
Less than
once a
Male month
Once a
Male month
Less than 6 Once a
Female Yes Yes . 09/12/2000 months 1-2years month
Once a
Female
A few times.
Female amonth
Once a
Male month
Less than
once a
Male month
Once a
Female month
Less than
once a
Male month
Less than
once a
Male month
Less than
once a
Female month
Less than
once a
Female month
Once a
Female Yes
Once a
Female Yes

Less than
15 minutes

Less than
15 minutes

About 30-
60 minutes

About an
hour

About 15-
30 minutes

About an

hour

About 15-
30 minutes

About an
hour

About 15-
30 minutes

Less than
15 minutes

About 30-
60 minutes

Less than

15 minutes

Less than
15 minutes

Less than
15 minutes

About 30-
60 minutes

Less than
15 minutes

Less than
15 minutes

Search
Engine

| ring family
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doctors

Search
Engine,
Symptom
checker
website, Blog
or Chatroom

Search
Engine

Search
Engine

Search
Engine
Search
Engine,
Academic
Journal

Search
Engine

Search
Engine

Search
Engine

Search
Engine,
Symptom
checker
website, Blog
or Chatroom

Search
Engine

Search
Engine

Search
Engine

Search
Engine,
Symptom
checker
website

Search
Engine,
Symptom
checker
website, Blog
or Chatroom

Search
Engine,
Symptom
checker
website, Blog
or Chatroom

To seek
reassuranc
2e

To find out
more about
a condition

Tofind a
diagnosis or
research
your
symptoms

>

To find out
more about
4 a condition

Tofind a
diagnosis or
research
your
symptoms
To seek
reassuranc
4e

©

To find out
more about
5 a condition

Tofind a
diagnosis or
research
your

3 symptoms

To find out
more about
4 a condition

To find out
more about
5 a condition

To seek
reassuranc
4e

To find out
more about
5 a condition

Tofind a
diagnosis or
research
your

3 symptoms

To find out
more about
4 a condition

To find out
more about
2/ a condition

Tofind a
diagnosis or
research
your
symptoms

»~

Tofind a
diagnosis or
research
your

4 symptoms

I'm normally
anxious and
looking for
reassurance or
ways | can deal
with my
symptoms
without having
to go to the
Yes doctor.

Mostly Intrigued

Ciritically
examining the
content, bein
aware that most
of it might not
be a reliable
Somewhat |source.

Mostly worry

hoping that it's
Mostly nothing serious

Mostly

Interested and
Not atall ' curious

Curious...

'wondering why |

have a certain
Yes symptom

Somewhat | Interested

Notatall | Curious

Worried,

wanting an

answer fast,

hoping for the
Notatall  best

Not atall  Curious

Do | have to go
to a doctor or
can | diagnose
myself and sort
Somewhat it out.

I just want to
know what the
disease is,
sometime I'm
nervous if it is
related to a
family member
Notatall | but mostly not

I'm sceptical
sometimes
because some
things online
may not be
factually correct
depending on
Somewhat | the source.

I'am curious to
learn more
Somewhat | about a disease

I'am curious to
learn more
Somewhat | about a disease

See above

Overdramatic

comparing the
information to my
own situation

doubt

hoping that its
nothing serious

Engaged and
absorbed

It's hard to find
useful
information

Engaged

Curious

Calmer if | can
find an answer
but more worried
if it's negative or
confusing

Curious

Impartial

I'm anxious to
know what they
have and how it
could be cured or
what could be
done

I try to keep an
open mind and
don't just stick to
what the first
website says.

| find it difficult to
filter all the
information
available online
concerning
health

| find it difficult to
filter all the
information
available online
concerning
health

Normally don’t feel
much better

will probably not work
for me

evaluation the
usefulness of the
information

calm

I shouldn't do that
again

Satisfied

Sometimes more
clarity

Either reassured or
nervous

Satisfied

Sometimes
reassured sometimes
more worried

Satisfied

Apply knowledge

It sometimes bothers
my mind but not
overly long

It varies, sometimes |
am more confused
other times | feel like
my questions have
been answered.

| am sometimes more
confused than before

| am sometimes more
confused than before

That looks good - though it looks

like it probably doesn't translate

well onto a mobile screen which is
4 where | do most searches

3 1 would be even more confused

it gives good reasons and clear
4 information

id take this more seriously as it
has clear symptoms for health
problems as well as things that will
discredit worry that you have a

3 paticular health problem

5 | wouldn't

I would likely feel less confused
and less likely to continue
3 searching for answers.

Itis useful to have more
information, but you don't know
how likely each of the symptoms

5 are
I would respond more positively. |
would judge the presented
information as more trustworthy as
I would gain a more holistic

4 insight.

5 More trusting but quizzical

Confused as it could be any some
are ok some are bad. Get more
5 worried then

5 More trusting but quizzical

4 Checking the reputation of the site

It seems quite legit to me, if | had
to select my symptoms and the
program would tell me what it

5 could possibly be

This isn't a bad way but | would
4 want a bit more information.

4 |like that the symptoms are listed

4 |like that the symptoms are listed

Could potentially ease my
anxiety

makes more sense

the percentages provide
clear information about
likelihood and are easy to
understand. good estimate

helps you quickly identify
likely problems, more likely
to skim

look at the most likely first

Same as above

This is kinda useful , |
‘would probably click on the
options with the highest
likelihood first before the
other ones

I'd react positively to this
presentation but would like
to gain more insight into
how this output is
calculated.

Accurate

Much better the percentage
chance can settle you if it's
nothing serious and alert
you to check if it isnt

Accurate

More clear as long as it's
accurate.

1 think that is quite good to
know because sometimes |
could be everything, so the
percentage would help to
sort through all the
possibilities

Having a numerical figure to’

measure the likelihood
assures me more that the
information is reliable.

I like that the likelihood is
given in percentages

I like that the likelihood is
given in percentages

Needs to be

Good combination mobile friendly

Not much help

i think it would be best to have
the second option and then be
able to klick on it to get the
detailed information shown in
the first window

id spend less time second
guessing symptoms as you
can see likelihood percentage
as well

best option, look at the most
frequent first

Same as above

Not as useful as you can't see
as much on the list

Great! If this design was
implemented, I'd use this site
as my primary information
source.

More trusting and satisfied

Last one is better

More trusting and satisfied

Prefer other option

I think | like the above the
design more, to have a good
overview of the diseases and
the possibilities and I'd like to
know more about the illness |
would look into it

Again | would feel a lot more
assured.

| like that the symptoms are
listed

Ilike that the symptoms are
listed



Tofind a

diagnosis or
research
Less than | Search your Plenty advice | Hope it's not too | Hopefully information
31-45 Male 15 minutes | Engine 4 symptoms | Notatall |online i 3 It's ok! Wordy Percentages can help Maybe a graph? Thanks
Tofind a Vague reassurance
diagnosis or its nothing clear, Fairly well, would help with | Very well, combines good bits
research Concern about determination to go better assurance but i of both.
About 15-  Search your something | see a doctor if it Well, as its provides a more would doubt my prior
18-25 Male 30 minutes Engine Mostly dont recognise  Mostly the same | continues. suggestion. of
A few times A few Search Hard to know that information Trust mayo with my medical
18-25 Female 09/12/2018 1 - 2 years | 1-2years aweek hours Engine 2 Treatment  Yes Hopeful Willing to leard  Disappointed really things you have ‘Would not conditions None
Im constant
looking for others
with mog that have
my symptoms.
Like i have hearing
loss my dr says
not a mog
Blog or 'symptom but
Chatroom, To find out None of the info people who have
Aboutan  Mog more about | just need is I have a hard time understanding I think it all just needs to be mog have suffer
46-60 Female 9/17/2018 3-5years  2-3years |Everyday hour community acondition ' Somewhat 'answers understandable | Lost most of it Seems like its useful easier for a non Dr to read hearing loss
There is a lot of
Search misinformation Find it interesting but as we
Engine, To find out out there but have a rare disease,
Over 7 A few times Several Research more about | want more research articles likelihood doesn't always
31-45 Female 8/19/2019 years a week hours articles 4 a condition i i are good It's alot The negatives are confusing apply Should order by most likely
| try and make Sometimes | wonder This may be good so that |
sure | don't use if I have done the can see what things maybe | This is a good way to start but
To find out too many sites | Panic, hope, right thing and this and it may give light to sometimes it can be a little
A few times Aboutan | Search more about so | don't get worry, finding can cause more 'something the doctors have | generic and may confuse some
18-25 Female our Engine 3 a condition new i i worry 3 Maybe talk to my doctors not looked at people
Search Tofind a
Engine, diagnosis or
Symptom research manchmal
About 15-  checker your schwer
18-25 Female 30 minutes website 4 symptoms  Mostly Erster Ansatz  einzuschatzen  meist beruhigt 3- - -
It can't hurt.
Sometimes you
To find out can find just I'm amazed at | ask people in my It helps alleviate panic thinking you
6-12 A few times Aboutan | Search more about what you're some of the support groups for might have something you actually | welcome any information and
46-60 Female 1/17/2015 months months a week hour Engine 3 acondition | Somewhat looking for things | find out  advice 4 do not have It would be more beneficial ' if | am not sure | ask my dr
Information is not When looking at the
uptodateand information | get
sometimes it anxious and
Search To find out creates more overwhelmed so | I think there could be a
A few times A few Engine, Blog more about Itis very i rather ' have to stop and take large percentage that is
31-45 Female 3/1/0020 3-5years  3-5years |amonth hours or Chatroom 3 a condition g. than answers. a step back. 4 ltis a little more easier to digest  inaccurate. Perfect
To find out Sometimes relieved
Over 7 Over 7 Aboutan  Search more about and sometimes still Helpful but might not be specific
18-25 Female 6/25/2018 years hour Engine 3 acondition | Mostly Confused Determined confused or irritated 3 enough Good Quite helpful
To find out the best vof both versions
About 30-  Blog or more about positiv, because it provides more bined in one
18-25 Female 60 minutes Chatroom 2 acondition Mostly uncertainty doubt uncertainty information negativ, less visual clarity | and clarity)
Feeling
frustrated
doctors can't
provide more
Search To find out information on
A few times About an | Engine, Blog more about my sons Mostly more I would use this website
31-45 Female hour or Chatroom 2 acondition | Mostly diagnosis Overwhelmed confused 4 Information appears easier to read 'over others Layout is great
Search To find out
Lissencepha A few times About an | Engine, Blog more about I don't use symptom
Under 18 Female ly 07/07/2019 1-2years 1-2years aweek hour or Chatroom 3 acondition | Yes Uncertainty Is it true Defeated | don't use symptom checker checker | don't use symptom checker
Chronic
inflammatory Search
demyelinatin Engine,
g Symptom
polyradiculo checker To find out
6-12 6-12 About once A few website, Blog more about
46-60 Female 12/12/2012 months months a week hours or Chatroom 3 acondition 'Somewhat | Info gathering  Sad Discouraged It's good It's good It's good




My thoughts
and feelings
about looking
for health
information
online are
neutral. My
family has a
rare genetic
mutation, and |

|'am saddened
by the fact that |
have to look
online for health
information. We

| feel enlightened

26-30 Female
Under 18 Female
18-25 Female
18-25 Female
18-25 Female
46-60 Female
31-45 Female
46-60 Male

26-30 Male

31-45 Female
31-45 Female
18-25 Female
26-30 Female

am a carrier for |are taught to because | am doing
arare genetic  trust our this for me. | am the
iliness. If I did | physicians, but | type of person that
not do my what do you do  needs an answer to a
research, we  when they can't |problem, or | will I would view this as a credible
‘would have help you or are | never move on. There source because | know from prior
never found a | unwilling to help. |is a reason for my research that they will give the
Tofind a doctor willing to ' It's exhausting symptoms, and | will most likely cause and aren't | love it when the website
diagnosis or help make suffering without | find the answer. You unrealistic about not having a has percentages of the Same as the above comments.
Research or research sense of my an answer so | find the answer, you dangerous condition. Even, though least or most likely because | This is a beneficial tool and
Several Journal your mysterious do my own can begin the work to we all like to think the worst about it gives you an idea of what |allows you to have a great base
hours Articles symptoms  Yes symptoms. research. solve the problem. our symptoms. to look for. for further research.
Search
Engine, Tofind a
Symptom diagnosis or
checker research maybe | can
Less than | website, Blog your find something | hope | don't find | this wasn't very itis helpful, but it may not
15 minutes | or Chatroom 3 symptoms  Mostly helpful fake news helpful it feels more relevant help me it is the best design
| just want to
know more
To find out about my sons
About 30- |Search more about diagnosis. It's I can't stop thinking
60 minutes | Engine 3 acondition ' Somewhat | very rare. | just get sad. about it 4 I'm not sure Not sure Not sure
Tofind a
diagnosis or
research
About 15- | Search your
30 minutes | Engine nothing special | neutral reassured 4 More objective positive positive
Percentages scare people.
Search To find out Looking for new Normally see From most likely to least
Lessthan 6 6- 12 A few times A few Engine, Blog more about options or something likely without number would
12/15/2017 ‘months months a month hours or Chatroom 4 a condition | Mostly research i i Nothing different 2 | like this be nice Don't like the percentages
‘While symptom
checkers may
have some place, |
think they can
perpetuate a
problem that is
seen in the
medical work in
dismissing or
overlooking health
While valid | wouldn't take complaints. All
this for granted. This seems 'symptoms and
a little like those doctors signs need to be
who overlook the smaller viewed holistically
details for the obvious or in order to get a
easy solutions, and thus complete picture
isn't always the case with of what is going on
I wouldn't respond differently to chronic or rare disease... for a person, and
Blog or this than anything else When you hear hoofbeats, and *good*
Chatroom, To find out particularly... While valid this type it doesn't always mean it's a website would
Intracranial 6-12 6-12 A few times Aboutan | Research more about Wanting tobe  More could be of information website is too basic ' horse unless you see a | wouldnt. See previous explain this and
hypertension  07/04/2017 months. months amonth hour articles 3 a condition well informed  done 4 for my needs horse why.
Search
Engine,
International Not at this time i
Medical To find out will have to think.
A few journals and more about These are good
01/01/2018 3-5years | 5-7 years |Everyday hours the like 4 acondition 'Somewhat 'Unsure Unsure Unsure or open Possibly Possibly Good questions.
Alot of
Need information is still
To find out for | difficult to
6-12 6-12 A few times Aboutan | Search more about medical or understand for  Not all questions
07/12/2018 months months amonth hour Engine 3 acondition | Somewhat |scientific terms. 'me. answered. 3 Too general? It's clear. Rather good.
To seek
Aboutan | Search reassuranc
hour Engine 3e Mostly - - - 2- - -
Itis easier and
quicker than
Search To find out going to the I like the evidence on both sides of
About 30- | Engine, Blog more about doctor all the why you may not have or have the
60 minutes or Chatroom 4 acondition 'Somewhat time Interested Usually ok 4 disease That's nice Very good
Search
Engine,
Symptom
checker To find out
About 30- 'website, Blog more about
60 minutes or Chatroom 4 acondition ' Somewhat  Nervous Curious Usually helpful 4 Helpful Thats very nice | like both
Tofind a
diagnosis or Getting first It is mostly scary || tell myself not to
Symptom research ideas about an  what you read panick after | have
About 15-  checker our iliness | think | | when googeling | read worst case Definately, this is more refined Yes, it is less scary when
30 minutes website 2 symptoms  Mostly might have. your symptoms. | diagnosis. 4 than other websites. seeing the likelihood. This is the best option.
To seek Nervous
Less than | Search reassuranc Concerning
15 minutes  Engine e Mostly i i Satisfyir 3 Lots of detail uncertain Reliable




This is not a bad design
although it may well be

/Again, | would rather to have to
input a bit more information to
narrow down the possible

Less than To find out Aware that | showing too much diagnosis than to have a wide
Less than | Search more about Ifind it need to identify a This is likely to lead to mis information which is likely | ranging number of conditions
31-45 Female 15 minutes  Engine 4 acondition Notatall |convenient reliable source | Satisfied diagnosis. ton increase anxiety. based on a poor ability scale.
‘Again, | would rather to have to
This is not a bad design input a bit more information to
although it may well be narrow down the possible
Less than To find out Aware that | showing too much diagnosis than to have a wide
Less than | Search more about Ifind it need to identify a This is likely to lead to mis information which is likely ' ranging number of conditions
31-45 Female 15 minutes  Engine 4 a condition | Not at all convenient reliable source | Satisfied diagnosis. ton increase anxiety. based on a poor ability scale.
To seek Frustrated at
Shapi Over 7 Aboutan  Search reassuranc only finding Curiosity &
46-60 Female Syndrome 6/17/2020 years 5-7 years | Every day hour Engine 2e Notatall  medical facts.  frustration. Deflation. Possibly too easy to self-diagnose. It's possibly easier to follow. It's possibly easier to follow.
Usually to find
out more about
a particular Usually just a
condition that ' learning Seems to be more
I've seen experience, | reassuring, less fear-
mentioned don't take ALL mongering. Could make
To find out somewhere. the information | educated inference on what
Once a Less than | Search more about Just out of read as the truth | Gained new Seems a little more credible since || could (realistically) Seems to be complementary
18-25 Female 15 minutes | Engine 3 acondition Notatall |curiosity though 4 | can explore iditi possibly have with each other.
Less than Symptom To find out not really
About 15- | checker more about reliable, should 'should i trust this ' didn't do me any
18-25 Female 30 minutes  website 2 acondition | Somewhat |do that? i ion? good 3 seems reliable and credible don't like it ok
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