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ABSTRACT

Objective Symptom checkers are potentially
beneficial tools during pandemics. To increase
the use of the platform, perspectives of

end users must be gathered. Our objectives
were to understand the perspectives and
experiences of young adults related to the use
of symptom checkers for assessing COVID-
19-related symptoms and to identify areas for
improvement.

Methods We conducted semistructured
qualitative interviews with 22 young adults
(18-34 years of age) at a university in Ontario,
Canada. Interviews were audio-recorded,
transcribed, and analysed using inductive
thematic analysis.

Results We identified six main themes related
to the decision of using a symptom checker
for COVID-19 symptoms: (1) presence of
symptoms or a combination of symptoms, (2)
knowledge about COVID-19 symptoms, (3)
fear of seeking in-person healthcare services,
(4) awareness about symptom checkers, (5)
paranoia and (6) curiosity. Participants who used
symptom checkers shared by governmental
entities reported an overall positive experience.
Individuals who used non-credible sources
reported suboptimal experiences due to lack

of perceived credibility. Five main areas for
improvement were identified: (1) information
about the creators of the platform, (2)
explanation of symptoms, (3) personalised
experience, (4) language options, and (5) option
to get tested.

Conclusions This study suggests an increased
acceptance of symptom checkers due to the
perceived risks of infection associated with
seeking in-person healthcare services. Symptom
checkers have the potential to reduce the burden
on healthcare systems and health professionals,
especially during pandemics; however, these
platforms could be improved to increase use.

What are the new findings?

» Participants who used a symptom checker
for COVID-19-related symptoms reported
that governmental platforms seem to be
the most credible.

» Fear of contracting the virus by seeking
in-person healthcare services was one of
the key factors associated with symptom
checker use.

» While symptom checkers were thought
to be useful, areas for improving the
platform were mentioned including the
need to provide information about the
creators of the platform, explanation
of symptoms, and providing a more
personalised experience.

» An additional key area for improvement—
providing recommendations on testing
based on the level of risk identified
by assessing patient data—could be
addressed by fully integrating the
symptom checker with the patient’s
electronic medical record.

How might it impact on healthcare in the

future?

» Symptom checkers could be useful during
pandemics and there is potential to
increase their adoption and use among
young adults by addressing key areas for
improvement which include integrating
the platform with electronic health
records and providing a more personalised
experience.

INTRODUCTION

COVID-19 caused by SARS-CoV-2 was
declared a pandemic by the WHO in March
2020. As of 30 December 2020, there was a
total of 82 237 082 confirmed COVID-19
cases globally.! The average incubation
period is 5 days but can be highly variable
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lasting up to 2 weeks.” A common global trend across
primary healthcare settings is the move towards virtual
consultations to help reduce the risk of COVID-19
transmission.”™ Only medically necessary services that
require in-person consultations may be permitted® ’;
however, individuals are encouraged to report whether
or not they are experiencing any COVID-19 symptoms
to mitigate risks of infection. The quick spread of the
virus and increased pressure on healthcare systems have
led to the development of symptom checkers specifically
for COVID-19-related symptoms.

Symptom checkers were developed and shared by
various governmental websites and corporations to
provide the general public with a means of self-assessing
their level of COVID-19 risk or help users identify the
level of care required.*!! Symptom checkers vary in
sophistication and have differing objectives with some
designed to provide the likelihood of having COVID-19
and others designed for triage."* ¥ Importantly, most
symptom checkers are public-facing tools with the
known exception of the University of California, San
Francisco (UCSF), which is one of the first COVID-19
symptom checkers that is fully integrated with the
patient’s medical record enabling direct appointment
scheduling."® A study by Judson et al suggests that the
UCSF recommended emergency-level care with high
sensitivity, decreased triage time for patients with less
severe illness and may have prevented hundreds of
unnecessary encounters.'” Therefore, despite the limited
knowledge available on the use of symptom checkers'*
they are showing potential in improving efficiency.

Given the unpredictability of pandemics and their
potential manifestation in the future, it is imperative to
gather perspectives of symptom checker users to allow
for improvement of this digital platform and maximise
use. The data presented are part of a larger study that
seeks to understand the factors associated with the use
of symptom checkers among young adults. While this
age segment is at lower risk of severe complications due
to COVID-19, triage is still important among this popu-
lation to reduce the risk of infection and community
transmission.

The overarching objective of this study is to under-
stand the perspectives and experiences of young adults
(individuals between the ages of 18 and 34) related to
the use of symptom checkers for assessing COVID-19-
related symptoms. Given that participants may not have
been aware of the existence of symptom checkers prior
to the interview, they were asked to use the WebMD
symptom checker or Babylon Health. Once they were
familiar with the platform, they were asked questions
related to the use of a symptom checkers for COVID-19
and identify potential areas for improvement.

METHODS
Tool

The tool under study is any public-facing symptom
checker, which was used (or not used) by participants

to assess COVID-19-related symptoms. In this study,
symptom checkers were defined as digital self-
assessment tools that use a chatbot to assist users in
identifying their level of COVID-19 risks or identi-
fying the need to seek urgent care based on symptoms
reported.

Study design and sample
To understand young adults’ perspectives on the use
of COVID-19 symptom checkers, we conducted semi-
structured interviews with university students enrolled
in a university in Ontario, Canada. The first author
who conducted the interviews did not personally
know the participants. The semistructured interview
protocol was used because it offers flexibility to the
interviewer in determining when it is appropriate to
explore certain subjects in greater depth or pose new
questions that were not originally anticipated when
the interview protocol was developed.'® This interview
is part of a larger mixed-methods study that aims to
investigate the use of symptom checkers more broadly
among young adults. To familiarise participants with
symptom checkers, they were each asked to use the
WebMD symptom checker or Babylon Health (the
platform used was determined based on a draw)—these
platforms were chosen because of their popularity and
use by credible health institutions, respectively.
University students between the ages of 18 and 34
were eligible to participate in this study. To allow for
a broad range of perspectives to be gathered, students
across faculties, in all levels of education, and year of
study were eligible to participate. University students
were notified of the study through emails from the
administrative assistant of their faculty; as such the
number, of students who received and opened the
email is unknown. Interested individuals were asked
to contact the principal investigator (SA) to schedule
an interview. All participants were provided with an
information letter prior to the interview outlining its
objectives. Informed consent was obtained from all
participants. One-on-one interviews were conducted
virtually through a secured platform, whereby. All
participants were provided with a CAD $10 electronic
coffee shop gift card as a token of appreciation for
taking the time to participate in the study.

Data collection

Interviews were conducted in Winter and Spring 2020,
a time during which a state of emergency was declared
in Canada. A preinterview questionnaire and a semi-
structured interview were developed to address this
study’s main objectives and are found in online supple-
mental appendix 1. To provide contextual information
on each participant, the preinterview questionnaire was
comprised of questions related to demographics such as
age and gender as well as a single-item question assessing
general self-rated health—this question was shown to be
valuable in the meta-analysis conducted by DeSalvo and
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colleagues and may have an influence on participants’
responses.'® The first author (SA) conducted all inter-
views. SA holds a Master of Science in health systems; is
trained in qualitative research methods, and was a PhD
candidate in Public Health and Health Systems at the
time of this study. A total of 31 participants expressed
interest and 22 were included in the study based on a
first-come, first-served basis and time of data saturation.
Interviews ranged from ~30 min to 90 min in length.
Given that data collection and analysis were occurring
concomitantly, it was possible to cease recruitment once
data saturation was reached (ie, collecting more data
would not reveal new information)."” Various quali-
tative researchers have given their interpretations of
when participant recruitment should cease with the four
types of saturation being theoretical saturation, induc-
tive thematic saturation, a priori thematic saturation
and data saturation.'® This was assessed by (1) the first
author who conducted all the interviews and thus was
able to identify whether the data collected are becoming
redundant (ie, the interviewer heard the same responses
over and over from participants) and (2) the analysts
who read the transcripts and acknowledged that the raw
data are redundant.

Data analysis

We used the thematic analysis approach outlined by
Castleberry and Nolen, which consist of compiling,
disassembling, reassembling and interpreting the
data."” Data analysis was completed independently
by three researchers (SA, SM and TN) who have
been trained in qualitative research. The first step of
compiling consisted of transcribing all the interviews
and getting a sense of the whole data by reading the
transcripts in their entirety. To disassemble the data,
a line-by-line coding approach was used to reduce the
superimposition of preconceived notions on the data—
this step generated descriptive codes. These descriptive
codes were then used as a tag to retrieve and catego-
rise similar data. The coding process was highly induc-
tive, and a codebook was developed throughout the
coding process. The third and final steps consisted of
grouping codes into main themes and interpreting the
themes, respectively. Inter-coder reliability of 85%
was achieved and discrepancies were resolved through
discussions and consensus. Emerging themes address
the two main areas of focus of this study: themes
related to the use of symptom checkers and themes
related to user experience.

RESULTS

Participants

The sample consisted of a total of 22 participants with
an age range between 18 and 33 years of age (median
age=25). Demographic information of study partici-
pants are found in table 1. A total of eight participants
used symptom checkers to assess COVID-19 symptoms
of whom two used the platform for the first time due
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Table 1 Participant characteristics
Characteristics Count (%)
Gender
Female 12 (54.5)
Male 9 (41)
Non-binary 1(4.5)
Racial group
White 7(31.8)
Asian 6(27.3)
Chinese 3(13.6)
Arab 2(9.1)
Indian 2(9.1)
Black 2(9.1)
Highest level of education
High school 2(9.1)
Undergraduate degree 14 (63.6
Master's degree 6(27.3)
Faculty
Engineering 8 (36.4)
Science 5(22.7)
Applied health sciences 3(13.6)
Environment 3(13.6)
Arts 2(9.1)
Mathematics 1(4.5)
Self-perceived health
Excellent 2(9.1)
Very good 11 (50)
Good 5(22.7)
Fair 4(18.2)
Poor 0()

to COVID-19 and four used one from a governmental
source. Participants who used a symptom checker
for COVID-19 symptoms learnt about the platform
through a governmental website, social media such as
Twitter or through the Google search engine.

Themes related to the use of symptom checkers
Presence of symptoms or a combination of symptoms

The first factor identified in this study as influencing
the use of a symptom checker is the presence (or lack)
of symptoms. Exhibiting a symptom or a combination
of symptoms that could indicate COVID-19 led to the
use of the platform:

I just wanted to see if I should be more concerned...
if there is anything else that I should be concerned
about these two symptoms together. (P9)

Some (4/22) who were already aware of COVID-19
symptoms and did not exhibit them forewent the use
of a symptom checker:

I wanted to be more knowledgeable about the
symptoms associated with the virus, but I did not
use a symptom checker because 1 did not have the
symptoms that I researched. (P3)
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Nonetheless, those (10/22) who did not use a
symptom checker simply due to absence of COVID-19
symptoms indicated that they would have used the
platform if they experienced symptoms.

I think with the pandemic it definitely adds some
perspective. I think when you asked me about
whether or not I would go to a clinic, I would not go
in this pandemic. It put symptom checkers in a more
positive light for me.” (P21) “Potentially I would [ use
a symptom checker ] if I had confusing symptoms. If
they were between the flu and COVID-19. I would
definitely prefer the symptom checker to not expose
myself in the clinic. (P15)

Knowledge about COVID-19 symptoms
The second theme relates to the participant’s level of
knowledge about COVID-19 symptoms and ability
to remain informed of the latest emerging symp-
toms. There seemed to be a perception that symptom
checkers are platforms that are designed to include the
latest information about the COVID-19.

The use of a symptom checker was justified by some
(3/22) who believed that it is difficult to remain abreast
with emerging COVID-19 symptoms:

I would seek out symptom checkers because it
is tough to remember all the symptoms that are
coming up everyday like the rash on the feet or loss
of smell. (P15)

In contrast, some participants (3/22) who did not
use a symptom checker felt that there was no need to
do so given the readily available information about the
COVID-19:

I think the coronavirus symptoms are pretty self-
explanatory, everyone knows the symptoms about
now and it’s always in the news and in articles. (P21)

Trust in symptom checkers

Another theme that emerged and that seemed to
influence the use of symptom checkers is trust. A few
participants (6/22) perceived symptom checkers to be
more trustworthy than the Google search engine:

There is research being conducted on symptom
checkers so maybe more trustworthy than Google.
The only thing I google are people experiences with
a condition but not symptoms. (P5)

This theme seemed to be influenced by the partici-
pant’s age group:

The only barrier is the age groups but people of
our age, millennials, are the ones who believe in
saving time and energy and we can trust this kind of
platform for sure. (P6)

Fear of seeking in-person healthcare services
Level of fear associated with seeking in-person health-
care services has been mentioned as a factor in deciding

whether or not to use a symptom checker. Many partic-
ipants (13/22) mentioned that due to the pandemic,
symptom checkers are becoming more accepted due
to the perceived risks of an infection associated with
seeking in-person care. Another reported reason
(4/22) for accepting the use of a symptom checker is to
reduce the burden on the healthcare system:

The results from the symptom checker would suffice
because there is a risk with going to the clinic. I
don’t need to burden the healthcare system at all
with something that I could potentially manage on
my own. (P3)

Before the coronavirus, I never thought I would be
fearful of going to a hospital. Even if I am suffering
from some issues not related to coronavirus, I
personally would not go to the hospital because I
feel that they are the most contaminated places right
now. I know they are sterilizing the facilities, but I
do not trust it. (P20)

In contrast, a few participants (2/22) mentioned that
using a symptom checker does not suffice and that a
physical examination is necessary to diagnose COVID-
19. This was especially important for a participant who
mentioned the seriousness of the condition and the
importance for him to know whether he truly has the
virus to ensure that he can protect his elderly family
members. Taking precautionary measures such as
wearing personal protective equipment and choosing
a clinic with lower foot traffic were mentioned to be
ways to reduce risks of infection:

That’s a good question, is the coronavirus testing
free in Ontario? If it is, I would check that first,
and then I would probably get it checked properly
because it’s quite serious if I have it because I live
with my grandparents so I would want to know if I
have it. I would definitely prepare myself properly
before going to the clinic by wearing gloves and a
mask. I would also check how many clinics there are
in my area and would try to go to one that is less
crowded. (P19)

Awareness of symptom checkers

Another theme that was identified was the level of
awareness of the existence of symptom checkers.
Some participants (9/22) did not use a symptom
checker simply because they did not know about their
existence; however, participants seemed interested in
using such a platform:

Lack of awareness, I did not know the platform
existed. I would definitely use it if I knew about it.”
(P18) “It [ this study ] made me more aware about the
different websites that offer symptom checkers. The
only one I ever used to be the one on WebMD. (P15)

Paranoia
Some participants (3/22) mentioned that the abun-
dance of information about COVID-19 in many news
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outlets has resulted in a feeling of paranoia regarding
symptoms that would otherwise be perceived as minor
in the absence of a pandemic:

When you listen to the news you become a bit
paranoid. Oh, I am tired today, is it coronavirus?
Oh, I have a headache, is it coronavirus? Oh, I have
a runny nose, is it coronavirus? (P14)

Using a symptom checker was comforting for
some users (2/22) who reported feelings of paranoia;
however, the output provided seemed trivial:

They did provide recommendations on what to
do should someone have COVID. I think it was
comforting because it said I had a mild flu, but
anyone could have guessed that. (P10)

Curiosity

Curiosity was another theme that emerged from the
data to justify the use of symptom checkers. Some
participants (5/22) were curious to identify the cause
of their symptoms while others were curious about the
platform itself:

I used it because of curiosity mainly and some
paranoia. I always have headaches, I am usually
tired, symptoms that are typical to any nutritional
deficiencies—there are things that have other
explanations but I'm like ok, I’ll take a look at this.”
(P10) “T always wondered what it looked like... But
I just wanted to see how it worked, how it looks like
because it [ symptom checker ] was put together so
quickly. (P2)

Themes related to user experience and areas for
improvement

Codes identified regarding participants’ user experi-
ence were grouped under positive or suboptimal expe-
riences. The experience of those who used a symptom
checker varied based on the platform used. While most
used a symptom checker found on a governmental
website, a few (4/22) used symptom checkers that
seemed to be non-credible.

Positive experiences

Those who used a governmental symptom checker
(4/22) reported an overall positive experience with
most reporting that the platform was well designed,
straightforward, fast and simple:

It [ symptom checker ] was really good. It was well-
designed and the questions were straight forward.
I didn’t feel like I did not know how to answer a
question so I felt confident with the answers I gave.
I was pleased with the results it gave and how fast
it was. I think it was a minute or two to use, it was
very fast... I used the symptom checker on the
Government of Ontario website. (P11)

Some participants (2/22) mentioned that the
symptom checker was useful as it reassured them that

Health apps and mHealth

they did not have COVID-19, which reduced fear
among users:

I was impressed at how quickly it was mobilized
and shared. I think the language was good, it didn’t
result in fear or hysteria... I was impressed by it
and I was happy that it was online because I think it
reduced the fear that people have. (P13)

Suboptimal experiences

While most believed that the governmental symptom
checker to be useful (3/4), a few perceived the ques-
tions to be general and that the recommendations
provided to most people are the same indicating a lack
of a personalised approach to symptom checkers:

I didn’t find it super accurate; it gives the same
recommendations to most people unless you’re
dying and experiencing a shortness of breath or
chest pain. It will likely tell you to stay home.... I
used the Government symptom checker. (P12)

As for those who used a non-governmental symptom
checker (4/22), credibility and legitimacy were two
codes that emerged from the data and indicated subop-
timal experiences with symptom checkers:

I don’t think the website I used was credible. It was
a link on WhatsApp, and it was super short, and
the questions were shallow, I don’t think it was a
legitimate website. I think it was fine, if I used a
better website, I would have probably been happier
with the outcome because it felt that it was just a
media thing. (P10)

Nonetheless, participants mentioned improvements
that could be made to COVID-19 symptom checkers.
These improvements were grouped into five main
themes and are presented in table 2.

DISCUSSION

This study is part of a larger study that seeks to under-
stand the factors associated with the acceptance and
use of symptom checkers for self-triage. This area of
inquiry relates to the technology acceptance model,
which describes that the usefulness of a new technology
is hindered if target segments are not willing to accept
or use the technology.”’ We believe that the COVID-19
pandemic has played a key role in influencing accep-
tance of symptom checkers by the general public
due to the perceived infection risks associated with
in-person medical consultations. While a COVID-19
symptom checker has the potential to reduce hundreds
of unnecessary encounters, its usefulness is limited if
the volume of use decreases over time—a phenom-
enon that was observed in a recent seminal study."
While there are many factors that could contribute
to this such as increased knowledge about COVID-19
symptoms and fewer individuals experiencing symp-
toms, other factors related to symptom checker use
should be considered.
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Table 2 Suggested areas for improvement

Area for improvement Representative quotations

Information about the creators of the So, / think the symptom checkers could benefit us, but | think there are areas for improvement. At this point, | don't

platform (20/22)
(P10)

Explanation of symptoms (15/22)

know who made the websites and if they are credible, are they tech people or are they doctors behind the scene?

When | typed in things related to my sore throat a lot of other things would pop up and I didn't know the difference

between the symptoms. So, | wish it explained the differences between the sub-sections of having a sore throat. (P9)

Personalised experience (12/22)

Maybe a bit disappointed because | thought answers would be more straightforward. It was expected that it would

tell me to self-isolate but it's normal given the level of information that is currently available on the symptoms. (P14)

Language options (3/22)
Option to get tested (6/22)

More languages would also be helpful other than English and French. (P11)
Or even having the option to do the test would have been helpful as well. (P14)

Enablers for using a COVID-19 symptom checker
identified were experiencing COVID-19 related symp-
toms, not being able to remain up-to-date with the
latest emerging COVID-19 symptoms, fear of seeking
in-person healthcare services and exhibiting feelings of
paranoia or curiosity. Barriers for using a COVID-19
symptom checker identified were lack of awareness
about the existence of the platform and perception of
the severity of the disease.

Despite the limited knowledge regarding symptom
checkers' most participants who used a COVID-19
symptom checker reported a positive experience. This
is in line with a study that reported the perceived
usefulness of symptom checkers for assessing the health
of oneself.?! Participants who had suboptimal experi-
ences with a COVID-19 symptom checker reported
using one that was from a non-credible source. This
highlights the need to ensure the credibility and
validity of COVID-19 symptom checkers as failing to
do so poses clinical risks to consumers.””> ** As such,
while symptom checkers have the potential to improve
quality of care and health system performance world-
wide, they must be well designed to prevent unin-
tended consequences such as failing to advise users to
seek testing when warranted.

In addition to involving consumers, regulators and
healthcare professionals in developing and testing
symptom checkers for quality improvement,™ govern-
mental institutions have a key role in raising aware-
ness and disseminating information about COVID-19
symptom checkers that are known to be credible
and regularly updated based on the latest emerging
scientific findings. Participants also mentioned the
importance of knowing who developed the platform
indicating that transparency may be a factor influ-
encing decision of platform use.

Given the similarities between the influenza and
COVID-19, participants mentioned the need to
explain symptoms further to enable users to identify
the symptoms they are truly experiencing and in turn
obtain accurate results. This suggests that the risk
of misinterpreting symptoms is not unique to older
adults accentuating the need to explain symptoms
to symptom checker users.** While most COVID-19
symptom checkers were designed as a population

health tool, participants believed that the platform was
too generic and did not provide an individualised expe-
rience. Some individuals may believe that their case is
unique, providing users with a personalised experience
may influence their use of the platform. However, it is
important to inform users about the use of clear clin-
ical guidelines to develop self-triage tools that would
justify the lack of personalisation.

Moreover, some participants mentioned that the
platform would be more useful if they had the option
to seek further care or testing. This speaks to a limita-
tion of most public-facing symptom checkers as they
do not provide an option for appointment sched-
uling. This further accentuates the need for Elec-
tronic Health Record-tethered portals in enhancing
the overall benefits of self-triage tools by allowing
patients to be triaged and scheduled in a matter of
minutes.”” Language options were also mentioned
to be important by participants whose first language
was neither English nor French. Given North Ameri-
ca’s cultural and lingual diversity, offering COVID-19
symptom checkers in various languages may further
reduce unnecessary medical visits.

While this study, to our knowledge, is the first to
provide some important insights into the use of
symptom checkers for COVID-19-related symptoms
among university students, there are several limita-
tions that warrant mention. First, the use of symptom
checkers during the interview was not focused on
COVID-19 symptoms as the purpose was to famil-
iarise participants with the platform prior to asking
questions regarding its use. Second, given that existing
symptom checkers vary widely in terms of their layout
and user experience, these findings are limited to
the ones used in this study; however, some areas of
improvement may be relevant to another symptom
checker (eg, language options). Third, with the
exception of participants who used a governmental
symptom checker, some participants were unable to
recall the symptom checker they used limiting the
research team’s ability to understand which platforms
were resulting in suboptimal experiences. In addition,
as with any qualitative study, findings are customised
to the group segment and settings included; as such,
given that the sample is relatively highly educated,
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healthy and perceived to be eager adopters of tech-
nology,” the transferability of the results may be
limited to similar group segments. Last but not least,
while there is ongoing debate related to the topic, data
saturation rather than inductive thematic saturation or
a priori thematic saturation was used to guide when
participant recruitment should cease—this approach
typically requires a smaller sample size as the focus is
on the redundancy of data rather than themes. Given
these limitations and to expand our knowledge on the
use of symptom checkers, future work should leverage
and adapt the interview protocol used in this study to
focus on gathering the perspectives of other age and
group segments.

CONCLUSION

Symptom checkers have the potential to reduce unnec-
essary medical visits and provide useful information
to users. The COVID-19 pandemic seems to have
improved symptom checker acceptance due to the risks
associated with seeking in-person healthcare services.
To improve the use of symptom checkers, the platform
will need to provide information about its creators,
explain symptoms to address any ambiguity, provide
a personalised experience, include additional language
options, provide options to get tested for COVID-
19, and increase awareness about the existence of the
platform. These areas could be addressed, in part, by
striving to integrate symptom checkers with electronic
health records.
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