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SHORT REPORT

Population-based user-perceived
experience of Rheumatic?: a novel
digital symptom-checker

in rheumatology

Karin Lundberg

Marc P Maurits,® Rachel Knevel @ 3°

ABSTRACT

Objective Digital symptom-checkers (SCs) have potential
to improve rheumatology triage and reduce diagnostic
delays. In addition to being accurate, SCs should be user
friendly and meet patient’s needs. Here, we examined
usability and acceptance of Rheumatic?—a new and freely
available online SC (currently with >44 000 users)—in a
real-world setting.

Methods Study participants were recruited from an
ongoing prospective study, and included people >18 years
with musculoskeletal complaints completing Rheumatic?
online. The user experience survey comprised five usability
and acceptability questions (11-point rating scale),

and an open-ended question regarding improvement

of Rheumatic? Data were analysed in R using t-test

or Wilcoxon rank test (group comparisons), or linear
regression (continuous variables).

Results A total of 12 712 people completed the user
experience survey. The study population had a normal age
distribution, with a peak at 50-59 years, and 78% women.
A majority found Rheumatic? useful (78%), thought the
questionnaire gave them an opportunity to describe their
complaints well (76%), and would recommend Rheumatic?
to friends and other patients (74%). Main shortcoming was
that 36% thought there were too many questions. Still,
39% suggested more detailed questions, and only 2%
suggested a reduction of questions.

Conclusion Based on real-world data from the largest
user evaluation study of a digital SC in rheumatology, we
conclude that Rheumatic?is well accepted by women and
men with rheumatic complaints, in all investigated age
groups. Wide-scale adoption of Rheumatic?, therefore,
seems feasible, with promising scientific and clinical
implications on the horizon.

INTRODUCTION

Diagnostic delay is a big challenge in rheuma-
tology, and there is a need to accelerate access
to specialist care and therapy for people with
inflammatory rheumatic diseases (IRDs) as
early diagnosis and treatment are key for
improving clinical outcome.'™ At the same
time, up to 60% of patients with rheumatic

,'2 Ling Qin,® Cecilia Aulin," Willem Evert van Spil,*

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Digital symptom-checkers (SCs), which hold a
promise to improve rheumatology triage and reduce
diagnostic delays, need to be user acceptable, but
there is a lack of large-scale user experience studies
based on real-world data.

= Together with patients, clinicians and eHealth ex-
perts, we have developed Rheumatic?—a widely
used (>44 000 users in 16 months) and freely avail-
able online SC targeted to people with rheumatic
complaints.

WHAT THIS STUDY ADDS

= This is the largest (n=12 712) user experience study
of a digital SC in rheumatology.

= The study finds that real-world users’ perception of
Rheumatic? is positive, and even though the cur-
rent version of Rheumatic? does not yet suggest a
diagnosis or give care advice, people find it useful
in summarising their complaints, and would recom-
mend it to friends and other patients.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= This study has contributed crucial end-user feed-
back towards optimisation of Rheumatic? that is
currently being addressed in large prospective
studies, including: (1) development of an algorithm
for diagnosis and care advice, (2) inclusion of more
targeted questions and (3) assessment of symptoms
described as free text using artificial intelligence—
with the ambition to integrate Rheumatic? in stan-

dard healthcare.

complaints visiting rheumatologists do not
have IRDs.? ® With an ageing population, this
group will grow, together with the cost and
burden on the healthcare system. Hence,
there is a need to improve rheumatology
triage. Here, digital preassessment tools
could be helpful.”

BM)
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Online symptom-checkers (SCs) are patientfacing
diagnostic decision support systems with the potential
to reduce diagnostic delays and errors.®? A handful of
studies exploring digital SCs within rheumatology have
been performed, yet they are not commonly used in
routine care, partly due to limited diagnostic accuracy
and a lack of large-scale validation studies based on real-
world data.” %"

We have developed a digital SC called Rheumatic?
together with patients.'” When evaluated in a retrospec-
tive multicentre validation study,m Rheumatic? demon-
strated high discriminative performance in identifying
individuals who would develop rheumatoid arthritis in
an atrisk population (area under the receiver operating
curve (AUC-ROC): 75.3%) and in differentiating IRDs
from other musculoskeletal problems in individuals with
early joint swelling (AUC-ROC: 79%). However, when
clinicians already suspected an autoimmune IRD, Rheu-
matic? had less discriminative power (AUC-ROC: 53.6%).

To optimise the scoring system and further evaluate
self-reported symptoms of rheumatic and musculoskel-
etal diseases (RMDs), Rheumatic? is currently being inves-
tigated in a number of ongoing prospective studies, and
a public version—providing a symptom overview without
diagnostic scores or care advice—is available at: https://
rheumatic.elsa.science/, in English and Dutch. To this
date, 44 395 people completed this public version of

Rheumatic?.

LYA

SCIENCE

Rheumatic?

Start the test!

N=24.061

N Z

User Experience Survey

N=12.712 questions?

3. How useful did you find

1. How appropriate did you find
the number of questions?

Fundamental for eHealth tools is that they are user
acceptable, as also pointed out by the European Alliance
of Associations for Rheumatology.” * '* Hence, in this
study, we have assessed usability and acceptance of this
increasingly used digital SC in a real-world setting.

METHODS

Study design

Study participants were recruited from an ongoing Dutch
longitudinal observational prospective study. Briefly,
since July 2021, people with musculoskeletal complaints
searching online for information were directed to Rheu-
matic? via the Dutch Arthritis Association website or
through social media campaigns. People who completed
Rheumatic? and in conjunction gave online consent using
a tick box consent form were asked to fill out the user
experience survey within 1week (figure 1). The study
population comprises adults (=18 years) with musculo-
skeletal complaints, who are fluent in Dutch, and have an
email address. Questions regarding diagnoses, interven-
tions and type of care are sent out at 3, 6 and 12 months,
and not reported on here. Study endpoints include: (1)
referral to rheumatologist, (2) inflammatory versus non-
inflammatory diagnosis and (3) specific diagnosis.

User experience survey
The user experience survey included five questions on
usability and acceptability of Rheumatic? (figure 1), with

4. To what extent did Rheumatic?
give you the opportunity to
describe your complaints?

2. How clear did you find the

5. Would you recommend
Rheumatic? to a friend or
another patient?

Rheumatic?
Yes Referred to rheumatologist? (Yes/No) Visit rheumatologist? (Yes/No)
Visit GP?
No Visit rheumatologist? (Yes/No)

Figure 1

Schematic illustration of the study design, including the five closed-ended user experience survey questions.

Number (N) of study participants who completed Rheumatic? and were sent the user experience survey (n=24 061) and who
completed the user experience survey (n=12 712) are shown. At 3, 6 and 12 months, study participants are asked whether they
have visited a general practitioner (GP), been referred to rheumatologist or visited a rheumatologist.
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responses recorded on an l1-point (0-10) rating scale.
In addition, an open-ended question concerning partic-
ipant’s own suggestions for improving Rheumatic? was
included. See online supplemental methods for a more
detailed description of the rationale behind the survey
questions and response analysis.

Statistics

Dataanalysiswas performedinR,V.4.4.2; t-testor Wilcoxon
rank test was used for normally and non-normally distrib-
uted values, respectively; linear regression was used for
continuous dependent variables (scores and age groups),
with p values calculated for the complete distribution of
the tested variable. P values <0.05 were considered signif-
1cant.

RESULTS
Who do we capture with Rheumatic?. baseline characteristics
of the study population
By September 2022, 24 271 individuals had completed
Rheumatic?. Of these, 24 061 also received the user expe-
rience survey, which 53% completed (figure 1). The
response rate was higher among people 250 years (63%)
compared with people <50 years (38%), p<0.0001. Thus,
participants in the user experience survey were somewhat
older than the total approached group (71% =50 years vs
60%, p<0.0001).

The study participants were normally distributed over
the different age categories with a peak at age 50-59, and

& Age distribution in Rheumatic?
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a majority of women (78%) (figure 2A). The propor-
tion of women and men differed between age groups,
with 9%-18% men in younger age groups (<60 years),
increasing to 32%—47% in older age groups (=60 years)
(figure 2B), p<0.0001.

What do the study participants think of Rheumatic?: user
experience survey results

Rheumatic? is composed of 17-76 questions (depending
on previous answer given), with a median comple-
tion time of 10.4min. When asked: How appropriate did
you find the number of questions?, 61% answered that the
number of questions was good (scored 4-6), with more
women (62%) being positive than men (57%), p<0.0001
(figure 3A). Those who did not find the number of ques-
tions appropriate, mainly thought Rheumatic? had too
many questions (36% scored 7-10). Younger people
were more satisfied than older, p<0.0001 (online supple-
mental figure 1).

A large majority (90%) found the questions in Rheu-
matic? to be clear (scored >6), with no difference between
women and men (figure 3B) or between age groups
(online supplemental figure 2). Less than 4% disagreed
(scored <4). Mean score was 7.8 (figure 3C).

A majority also found the test useful (78% scored >6;
mean score 6.8), while 9% did not (scored <4). Older
people were more satisfied than younger (increasing
score of 0.1 points per age category, p<0.0001) (online
supplemental figure 3).

B Proportion women and men in Rheumatic?

100

80
60
4
20
l ]

<2 20-29 30-39 40-49 50-59 60-69 70-79 =8
Age groups

o

Proportion women and men in user experience survey

100

80

60

40

: |II
- | N |

<2 20-29 30-39 40-49 50-59 60-69 70-79 =8
Age groups

Figure 2 The age distribution of women and men in Rheumatic? and in the user experience survey. The number of women
and men per age group (A), and the proportion (%) of women and men per age group (B) are shown. Blue bars=women; green

bars=men.
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to a friend or other patient?

40 opportunity to describe your complaints? 40
30 B men(N=2834) 50 B men(N=2827)
B women(N= 9814) B women(N=9803)

0 —— m—-—— ll II I II II o m= EHE ll ll ll II II

Score

3. How useful did you find Rheumatic?
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Figure 3 Results from the user experience survey. Scores for questions 1-5 and mean scores for questions 2-5 are shown for
women (blue bars) and men (green bars). For question 1 (A) score O=fartoo few questions; score 5=good number of questions;
score 10=fartoo many questions. For questions 2-5 (B) score 0=the most negative rating; score 10=the most positive rating. Cls
(95%) for mean scores (C) were: 7.75 to 7.82 and 7.74 to 7.86 (Q2); 6.79 to 6.87 and 6.67 to 6.84 (Q3); 6.59 to 6.66 and 6.81 to
6.94 (Q4); 6.73 t0 6.81 and 6.8 to 6.95 (Q5), for women and men, respectively. Note the different y-axes in (A, B). N, number of

study participants.

Seventy-six per cent (74% women; 80% men) thought
the questionnaire gave them an opportunity to describe
their complaints well (scored 26), while 11% of women
and 9% of men did not agree (scored <4). Mean score
was 6.6 for women and 6.9 for men, p<0.0001, with no
difference between age groups (online supplemental
figure 4).

Seventy-four per cent (74% women; 76% men) would
recommend Rheumatic? to a friend or other patient
(scored >6), while 10% would not (scored <4). Mean
score was 6.9. Older people were more positive than
younger (increasing score of 0.09 points per age cate-
gory, p<0.0001), (online supplemental figure 5).

Study participants’ suggestions to improve Rheumatic?
Twenty-six per cent provided comments on how to
improve Rheumatic?. The most common suggestions
were to provide more detailed questions, particularly
regarding their own complaints (39%), to provide more
open-ended questions (28%), and to suggest a diag-
nosis (14%) or give care advice (8%). Notably, only 2%
suggested a reduction of questions.

DISCUSSION
Given that Rheumatic? is increasingly being used by
patients and clinicians, we have performed a user

experience study among real-world users to explore
whether it could and should be improved.

To the best of our knowledge, this is the largest user-
evaluation study of a digital SC within rheumatology. A
great majority of study participants found Rheumatic?
useful (78%) and thought the questionnaire gave them
an opportunity to describe their complaints well (76%).
Three in four would recommend Rheumatic? to friends
and other patients. Contrary to what was found in other
studies,'” '° older people were in some measures more
positive than younger, but differences were small. Most of
the participants’ suggestions of improvement are being
addressed in ongoing research, including (1) develop-
ment of an algorithm for diagnosis and care advice and
(2) assessment of symptoms described as free text.

The overall survey response rate was 53%, which is
higher than generally reported for web surveys.'” '® Still,
with 47% not completing the survey, we acknowledge the
risk of bias. The response rate was highest (63%) among
people 250 years, and we speculate that this may to some
extent be related to the fact that older people are more
likely affected by RMDs,'? and thus possibly more moti-
vated to contribute to the survey.

The age distribution reflects the population with RMDs
well, and with a lifetime risk of developing IRDs of 8.4%
in women and 5.1% in men,19 also the ratio of women

4
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to men was as expected. The major patient-perceived
shortcoming of Rheumatic? was the number of questions;
36% thought there were too many questions. At the same
time, many participants suggested adding more specific
questions about their own symptoms. This balance
between individual needs and generalisability remains a
challenge. In a separate study, we will investigate whether
particular questions and the total number of questions
can be improved.

Aweakness of the study is that we lack data on socioeco-
nomic status and health literacy, thus, we cannot exclude
that socioeconomically disadvantaged groups or people
with low health literacy may be underrepresented. We
have also not assessed digital literacy. Notably, a key
concern in the eHealth era is that the electronic format
may exclude people with digital illiteracy and people
without access to smartphones or internet. Moreover,
results from the Dutch population may not be applicable
to users in other parts of the world. These are important
aspects to address in future research.

In summary, the good response rate to the user expe-
rience survey allows us to conclude that Rheumatic? is
well accepted by people with RMD symptoms. Ongoing
prospective studies will clarify if the high diagnostic
accuracy of Rheumatic?—identified in a retrospective
study”—can be validated in a real-world setting. In its
current form, Rheumatic? offers the increasing number of
people googling RMD symptoms'' '®*” a comprehensive
summary of complaints as a basis for clinical consultation,
generated from a 10 min online questionnaire developed
by patients, researchers and clinicians together with
eHealth experts.
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