Electronic assessment of disease activity and functioning
in patients with axial spondyloarthritis:
challenges and unmet needs
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ABSTRACT

The dynamic clinical course of rheu-
matic conditions indicates a need for
regular collection of information on
health status to monitor disease activity
and functional status. Patient-report-
ed outcomes measures (PROMs) are
playing a key role in the evaluation of
symptoms and functioning and health,
and are crucial in the initiation of treat-
ment in those patients. In recent years,
electronic assessments of PROMs (so
called ePROMs) have been introduced.
This report summarises some of the ra-
tionale, opportunities, and results using
ePROMs in patients with spondylo-
arthritis (SpA).

Introduction

In patients with inflammatory arthriti-
des, the course of disease is heteroge-
neous, with considerable variability be-
tween patients as well as within patients
over time. Therefore, regular collection
of information is needed to monitor
disease activity and functional status.
Laboratory test results are often weakly
related to clinical status and use of ra-
diographic scores and joint counts are
poorly reproducible. Thus, these tra-
ditional measures do have limitations
in daily clinical care. The process of
clinical decision making in rheumatol-
ogy is influenced by subjective patients
complaints about pain, stiffness and
function which can be assessed by us-
ing patient-reported outcomes (PROs).
PROs are playing a key role in the eval-
uation of symptoms and of functioning
and health, as well as in treatment deci-
sions in patients with spondyloarthritis
(SpA).

Assessment of physical function, spi-
nal pain, stiffness and fatigue as part
of clinical record keeping or to evalu-
ate pharmacological or non-pharmaco-
logical interventions is recommended
by Assessment of Spondyloarthritis
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international Society (ASAS) and are
usually assessed using patient-reported
outcomes measures (PROMs) (1). Fur-
ther, assessment of disease activity is
one of the cornerstones in the ASAS/
EULAR management recommenda-
tions (2). Most of the measures that
are recommended concern single item
global measures, either as a visual ana-
logue scale (VAS) or a numeric rating
scale (NRS). The multi-item Bath An-
kylosing Functional Index (BASFI)
has been developed to measure physi-
cal function in patients with SpA (3).
Disease activity may be measured in
patients with SpA either by the Bath
Ankylosing Spondylitis Disease Activi-
ty Index (BASDAI) or by using the An-
kylosing Spondylitis Disease Activity
Score (ASDAS) (4, 5). In addition, to
capture the broad spectrum of domains
to measure severity and impact of ax-
SpA, the ASAS Health Index (ASAS
HI) was developed (6).

The PROMs to assess patients with
SpA comprehensively have been tested
and validated using paper-administered
questionnaires and have gained wide-
spread use in randomised controlled
trials. However, these measures are
not used in the majority of routine care
settings, in part because paper-based
forms are resource demanding in terms
of distribution, score calculation and
transfer of data into patients’ records.
Moreover, current PRO’s have been
mainly validated for use in groups of
patients instead of evaluating them in
individual patients, hampering interpre-
tation of scores for individual treatment
decisions in individuals patients. Final-
ly, sometimes complex scores (such as
for ASDAS) and fast decision-making
in daily clinical care exclude each other
so that use of paper-based formats is
limited too. Thus, paper-based PROMS
have been regarded as costly and inef-
ficient (7).
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In the last decades technological ca-
pacities have been developed so that
electronic assessments of PROMs (so
called ePROMs) could be realised. The
term ePROM is addressing different
aspects of capturing electronic patient
information:

e Standardised self-assessment of pa-
tients in daily routine care by docu-
menting results in electronic medical
records

e Standardised self-assessment of pa-
tients in pragmatic clinical trials and/
or registries

e Self-monitoring by patients

e Remote ePROM documentation via
Apps

e Telemedicine, telemonitoring.

Due to the rise in connectivity and ap-

plicable devices, the range of time and

locations at which patients may com-
plete assessments (e.g. at home, waiting
room or drug store/pharmacy kiosks,
or use of their smartphone/tablet) has
been enlarged considerably (8). There
are different electronic devices that can
assist gathering ePROMs: traditional
computers, tablet PCs, smartphones and
online platforms. (9, 10). These mobile
devices are nowadays widespread and
offer the opportunity of bringing medi-
cal applications as e.g. electronic dia-

ries, into real-life context (11).

In addition, ePROMs have been incor-

porated in computer applications that

gather data for registries (12, 13). Since
the US Food and Drug Administration

(FDA) and European Medical Agency

(EMA) have required use PROMs as

primary outcome measures, initiatives

have been developed (such as within

ISPOR) to guide collection of PRO data

using electronic data capture modes of

administration (14). Various comput-
erised data capture tools designed to
collect self-administered patient health
status information are now available
for routine care. This development took
place especially in oncology but pro-
gress has been made in rheumatology

during recent years as well (7, 15).

Electronic collection of ePROMs in

clinical practice can serve several

goals: 1. to support professional to
monitor the patients, adjust treatment
and share this information with team
members; 2. to assess effectiveness and

safety of drugs and medical care in real
life; 3. to gain insight in practice varia-
tion and detect reasons for differences;
4. to allow patient to self-monitor his
disease; and 5. to inform patients about
course of disease and needs for treat-
ment changes.

Regardless of the discipline, the type
of application and device used meas-
urement equivalence between ePRO
and their paper originals should be
documented. Importantly, measures
should show validity not only at the
group level, but also at the patient lev-
el. Campbell et al. published a review
that summarises 55 studies investigat-
ing 79 instruments. It provides a good
overview for Rheumatology and other
disciplines (16). The authors stated that
paper-based and electronic formats are
usually rated to be equivalent at the
group level, and that most study partici-
pants prefer electronic assessments —
despite the fact that some patients pre-
fer to use the paper format. However,
they recommend further validations of
electronic versions (14, 16).

Examples of use of ePROMs

in rheumatic diseases

Most of the studies investigating elec-
tronic devices and systems in rheuma-
tology care have been tested for use in
patients with rheumatoid arthritis (RA)
(17-19). However, testing of techno-
logical devices designed to collect
self-administered patient health status
information has been recommended
by OMERACT for all patients with
rheumatic diseases (20). Current use of
such systems is limited as development
occurred only sporadically over the last
10 years.

Involvement of patients is highly desir-
able since active involvement in their
care has led to better treatment and
outcomes (21). It is believed that elec-
tronic assessment of outcomes might
improve tight control concepts empha-
sising the need for regular assessments
including patients’ active involvement
by self-monitoring. Especially, inclu-
sion of remote ePROM documenta-
tion via Apps into care management
concepts might help to better integrate
treat-to-target strategies in daily care.
The authors of a systematic review
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on 8 reports describing 5 Apps target-
ing common psychiatric diseases con-
cluded that significant reductions in
depression, stress, and substance use
were seen when using Apps compared
to a control group (22). Notwithstand-
ing, they discussed that it was difficult
to determine whether the beneficial ef-
fects of Apps were attributable to the
App itself, a function of natural remis-
sion or regression to the mean, or due
to the face-to-face interaction of par-
ticipants and physicians in conjunction
with the App.

Electronic assessment systems sim-
plify data acquisition, and information
transfer between patients and physi-
cians can be accelerated, facilitating
better clinical decisions and improved
efficiency of clinical workflow (23-
25). Real-time flagging of important,
clinically relevant symptoms becomes
possible (available in some specific
systems which support features of
real-time flagging. Frequent monitor-
ing and reviewing of patient-centered
issues and needs offer an ability to en-
hance clinical care and quality assur-
ance (25). One recent randomised-con-
trolled study from UK demonstrates
patients’ self-monitoring of DMARD
therapy can lead to significant reduc-
tions in healthcare utilisation. In this
study with 100 RA and PsA patients,
self-monitoring service was associated
with 54.6% fewer visits to the clinical
nurse specialist (p<0.0001), 6.8% few-
er visits to the rheumatologist (p=0.23)
and 38.8% fewer visits to the general
practitioner (p=0.07), compared with
control participants (19). However, in
another study the willingness of the pa-
tients to self-monitor their disease was
limited in a RA cohort who was fol-
lowed in France and Netherlands (26).
The COMEDRA trial in patients with
RA assessed whether close monitoring
of disease activity is associated with
a better outcome by using a nurse-led
programme compared to a patient self-
assessment group (17). DMARD ther-
apy was changed more frequently in
the self-assessment group compared to
the nurse-led group (17.2% vs. 10.9%
(OR=1.70 (1.17; 2.49), p=0.006). Vis-
ual feedback for patients with early RA
(integrated into the ‘Electronic Record-
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Table I. Advantages (PROs) and disadvantages (CONs) for ePROMS.

PROs

CONs

Real-time assessments with immediate access
to the data and scoring

Rapid, time-saving

Facilitate the immediate patient-physician-
communication

Data entry by the patients themselves

Improved data quality by prevention of data
entry errors

View of long-term follow up data at a glance

Link to electronic health records / patient
documentation systems allowed

Cost efficiently in the long-term
Automated alerts when problems are identified

PROs can be tailored to patients’ specific needs

Need for IT system that might be costly

Validation studies necessary

Integration in workflow need effort

Necessity of training of clinical staff and patients
Technical problems might lead to loss of data
Linkage to electronic health records might need
programming

Users’ resistance to “new” technology

Regular adoptions to software updates necessary

adapted from (33, 34).

ing of Outcome Measures for Inflam-
matory arthritis and AS-EROMIA’
system) had a positive and significant
impact on the disease activity control
(27). Recently, a strong correlation
(weighted Pearson’s correlation coef-
ficient 0.60, p=0.0001) was reported
between the use of a software appli-
cation (‘Rheum-PACER’) and disease
control in patients with RA (28). The
investigators showed that chart review
and documentation time trended down-
ward, and productivity of the physician
increased by 26% in this US cohort.
Moreover, a relative increase in pa-
tients with low disease activity of 3%
per quarter was noted.

ePROMs provide an opportunity to
obtain a broadened view of disease
course and patterns also to empowered
patients, who may proactively partici-
pate in the management of the course
of their disease. Stone et al. showed
that compliance for documenting daily
pain level into electronic health diaries
is far more better compared to paper
diaries in patients with chronic pain
(29). In contrast to initial expectations,
most patients have a positive attitude
towards the use of PROMs in comput-
erised systems (25). As the public and
thereby the patients become more expe-
rienced and familiar in the use of new
technologies, ePROMs gain higher ac-
ceptability and are commonly preferred

by most patients over paper-based ver-
sions (16, 25, 30). However, recently
active ePROM use in a webportal was
performed by fewer than half of the pa-
tients with RA (26).

What do we know in SpA?

In SpA, studies on ePROMs are limited
to comparative validity of electronic op-
posed to paper versions of the question-
naires. Several studies addressed the
validity of a tablet PC for completion of
BASDAI, BASFI, Health Assessment
Questionnaire (HAQ), Short-Form
(SF)-36 or ASDAS (25, 30-32). Richter
et al. published data on evaluation of
the feasibility of electronic data capture
of Hannover Functional Ability Ques-
tionnaire (FFbH)/HAQ, BASDAI, and
SF-36 using a Tablet PC connected to a
patient documentation system (25). The
study showed no significant differences
between the electronic and the paper-
based assessments. In a Danish study,
self-explanatory touch screens based
on the nationwide Danish DANIBO
open source system generated valid re-
sults in patients with AS on completion
of BASDAI, BASFI, HAQ and visual
analogue scores (VAS) for pain, fatigue
and global health when compared with
the traditional paper form (32). The au-
thors conclude that implementation of
touch screens in clinical practice is fea-
sible and patients need no instruction.
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Evaluations by Bent er al. showed a
high degree of agreement between pa-
per and computer-administered ver-
sions of the Quebec Scale, the BAS-
DAI, the BASFI, and the Bath AS Pa-
tient Global Score (BAS-G) on a com-
puterised touchscreen system but also
noticed that the computer score was
lower than the paper score on average
for the Quebec Scale and in the BAS-G
results (30).

Recently, again BASFI, BASDAI and
ASDAS assessment in a touch-screen
system was found to be feasible, well
accepted by patients, and good data
quality, reliability and score agreement
were demonstrated (31). Intra-class
correlation coefficients (ICCs) between
data generated by touch-screen system
or paper-based format ranged from 0.90
to 0.96. Additionally, the test-retest
study showed a very good agreement
between the scores for the two admin-
istration modes (ICC =0.90). Age, com-
puter experience and education level
had no significant impact on the re-
sults. In all trials equivalence between
ePRO and their paper originals have
been confirmed on the group level. The
authors stated that usage of ePROs are
less time-consuming for most patients,
and provide immediate access to scores
(31). Further overarching pros and cons
are listed in Table I.

What would we like to know?

e Despite some initial promising data
on the systematic use of ePROMs in
rheumatic diseases and agreement
between electronic and paper score
for PROMs in SpA, several issues
have not been addressed adequately
to provide evidence whether and in
which setting ePROMs can improve
outcome patients with SpA in daily
care. Use of ePROMs in daily care
should influence the decision pro-
cess in respect to treatment adapta-
tions in a timely manner. It has to be
shown that using ePROMs help to
reduce the time on inadequate treat-
ment options.

e The possible influence of the use of
ePROMs on other outcomes such as
efficiency of patient-physician com-
munication, patients’ confidence or
anxiety about management, or treat-
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ment adherence should be analysed.

e When ePROMs are used for patient
self-monitoring, further information
concerning whether patients interpret
results correctly and did not draw in-
correct conclusions must be studied.

e When ePROMs are used for patient
self-monitoring, several measures
should be additionally validated to
provide physicians guidance how to
interpret the scores on the individual
patient level.

e Patient education is necessary on
ePROM use apart from the clinic.

e Studies on the influence of use of
ePROMs on compliance are indicat-
ed.

e Track systems are needed to ensure
ePROMs are reviewed by physicians
or other staff members in a timely
manner in the caring and monitoring
process.

e Further studies are needed concern-
ing whether ePROMs can overcome
the problem of standardised distribu-
tion of PROMs in daily clinical care.

e Qualitative research is needed to ad-
dress concerns and possible anxieties
of worries of patients which might
occur in respect to use ePROMs, par-
ticularly outside of clinical settings.

e While patients might be involved
more extensively in treatment deci-
sions when using ePROMs, further
information is needed concerning the
relevance of involvement by patients.

e [t should be recognised that some
patients are not willing to engage
in e-health initiatives, so that these
patients are identified to ensure that
they will not receive less optimal
care and that inequity based on digi-
tal literacy can be avoided.

Investigators should focus on assess-
ing the advantage of using ePROMs
for individual patients especially in
the context of daily care. Knowledge
about “flares” is an important issue in
patients with rheumatic diseases, but
different variables might be assessed
by patients and by physicians different-
ly, so criteria for adjustment of treat-
ment might be clarified. By Contrast,
patients with continuous low disease
activity might postpone their doctor’s
visit and just check laboratory tests and
continue medication.

Conclusion

There is growing evidence that usage of
ePROMs is feasible, that such systems
are preferred by many patients, and
that outcomes of patients are improved.
Over the last decade, the evolution of
computer software and technology has
improved the ability to satisfy the clini-
cal requirements of PROMs. Systems
must be user-friendly and sensitive,
and should pose minimal burden on the
patients and the rheumatology staff to
reach successful integration and sus-
tained use, especially in routine care.
The use of mobile electronic devices
might simplify data acquisition at the
time and location of clinical decision
making. However, data on SpA patients
are scarce and almost no real-life data
have been published whether systems
in which ePROMS are part of the man-
agement of patients, improve outcomes
at acceptable (or reduced) costs and
minimal side effects for patients with
SpA.
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