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ABSTRACT

Objective To perform a systematic literature review (SLR)
on different outcomes of remote care compared with face-
to-face (F2F) care, its implementation into clinical practice
and to identify drivers and barriers in order to inform a task
force formulating the EULAR Points to Consider for remote
care in rheumatic and musculoskeletal diseases (RMDs).
Methods A search strategy was developed and run in
Medline (PubMed), Embase and Cochrane Library. Two
reviewers independently performed standardised data
extraction, synthesis and risk of bias (RoB) assessment.
Results A total of 2240 references were identified.
Forty-seven of them fulfilled the inclusion criteria. Remote
monitoring (n=35) was most frequently studied, with
telephone/video calls being the most common mode of
delivery (n=30). Of the 34 studies investigating outcomes
of remote care, the majority addressed efficacy and user
perception; 34% and 21% of them, respectively, reported
a superiority of remote care as compared with F2F care.
Time and cost savings were reported as major benefits,
technical aspects as major drawback in the 13 studies
that investigated drivers and barriers of remote care. No
study addressed remote care implementation. The main
limitation of the studies identified was the heterogeneity of
outcomes and methods, as well as a substantial RoB (50%
of studies with high RoB).

Conclusions Remote care leads to similar or better
results compared with F2F treatment concerning efficacy,
safety, adherence and user perception outcomes, with the
limitation of heterogeneity and considerable RoB of the
available studies.

INTRODUCTION

Rheumatic and musculoskeletal diseases
(RMDs) are among the most common chronic
diseases worldwide,1 and their optimal clin-
ical care includes regular follow-up. Due to
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What is already known about this subject?

= There is an increased interest in remote care of rheu-
matic and musculoskeletal diseases (RMDs) over the
last decade with a boost since the COVID-19 pan-
demic has started.

= Remote care and telehealth can improve healthcare,
particularly when used to complement conventional
clinical care.

= In rheumatology, telehealth can be used for screen-
ing, diagnostic and monitoring purposes, as well as
for patient education.

What does this study add?

= Currently available studies in patients with RMDs
report similar efficacy, safety, adherence and user
perception of remote care as compared with face-
to-face care, with the limitation of substantial risk of
bias and heterogeneity of data.

How might this impact on clinical practice or

further developments?

= This systematic review has informed the task force
formulating the 2022 EULAR Points to Consider for
remote care in RMDs.

the growing number of patients but an inad-
equate increment of human resources, there
is an increasing pressure on the healthcare
system, and new forms of care are needed,’
for example, telehealth-based follow-ups, or
self-management interventions in the form of
patient education.

Thanks to the sophistication of communi-
cation systems and technologies, remote care
interventions have become more widespread
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Box 1 Topics of the three research questions
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= Patients, Intervention, Comparator or Control, Outcome (PICO) 1:
What is the efficacy (01)/safety (02)/cost-effectiveness (03)/user
perception (04)/adherence (05) of remote care method A (I1)/blend-
ed care (12) as compared with remote care method B (C1)/standard
care (C2) in people with rheumatic and musculoskeletal diseases
(RMDs) (P)?

= PICO 2: In people with RMDs (P), how is remote care (I) delivered/
tailored to people (01)/integrated into clinical practice (02)?

= Patients, Intervention, Outcome 3: In people with RMDs (P), what
are the drivers and barriers for implementation in clinical practice
(0) of remote care (I)?

over the past 20 years, with presumed benefits for diag-
nosis, treatment, rehabilitation and follow-up monitoring
of patients.’

Use of telehealth interventions, including commu-
nication with patients/caregivers, disease screening
or monitoring of different aspects of the disease (eg,
disease activity, damage, quality of life, adherence, etc)
is, however, still heterogeneous, and guidance is needed
about when to use which telehealth interventions, and
how to combine it best with conventional face-to-face
(F2F) visits in order to optimise patients’ care. A task
force has developed EULAR Points to Consider for
remote care in RMDs. This systematic literature review
(SLR) informed this task force. Herein, we summarise
available data on efficacy, safety, cost-effectiveness, satis-
faction, adherence and the potential barriers and drivers
of remote care for patients with RMDs.

METHODS

This SLR was conducted according to the Cochrane
Handbook." Reporting followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses guide-
lines.”

The steering group of the task force developing the
EULAR Points to Consider (AM, PB, AdT, YM, CM, CD,
TAS, JWHB) drafted the SLR protocol (online supple-
mental material S1). The research questions, approved
by the entire task force, are depicted in box 1. They
were framed and structured according to the EULAR
standardised operating procedures’ using the ‘Patients,
Intervention, Comparator or Control, Outcome’ (PICO)
or PIO format, as applicable.

Search strategy and study selection

The search strategy (with a combined search for all key
questions) was developed and run by an experienced
librarian (LF) in Ovid Medline, Embase (Embase.com)
and the Cochrane Library, from inception through 1
December 2020, followed by monthly updates until 28
February 2021. Studies published in English, French,
Spanish, German and Portuguese language, with no
restriction of the publication date, were considered for
inclusion. Eligible studies were full research articles, short

reports and research letters of prospective and retro-
spective studies, as well as qualitative studies. Congress
abstracts of EULAR 2020 and the American College of
Rheumatology 2020 were screened for relevant unpub-
lished studies. Details of the complete search strategy are
provided in the online supplemental material S2. Further-
more, EULAR national societies and PARE (People with
Arthritis / Rheumatism across Europe) organisations
were contacted via the EULAR secretary for available
publications on remote care.

All identified citations were uploaded into Covidence
(Veritas Health Innovation, Australia) software, and
duplicates were removed. Titles and abstracts were
screened by two independent reviewers (AM and PB)
to assess eligibility. Subsequently, all potentially eligible
articles were read in full text in order to decide whether
or not they fulfilled the inclusion criteria. For further
information on the inclusion and exclusion criteria,
see the SLR protocol (online supplemental material
S1). Any disagreement between reviewers was resolved
through discussion. In case a consensus was not found,
one of the conveners (AdT and CD) was involved as
a tiebreaker. The three PICO were approached in
parallel.

Assessment of risk of bias, data extraction and synthesis
The two reviewers (AM and PB) independently assessed
the risk of bias (RoB) of the included studies according to
study type. The Cochrane risk-of-bias tool for randomised
trials version 2 (RoB 2)7 was used for randomised
controlled trial (RCT) studies, the risk-of-bias tool for
non-randomised studies of interventions (ROBINS-I) for
cohort studies,” the Joanna Briggs Institute (JBI) Critical
Appraisal Checklist for Analytical Cross Sectional Studies
for cross-sectional studies’ and the JBI Critical Appraisal
Checklist for qualitative research.'’

To improve the readability of the RoB reports, we trans-
formed the items ‘serious concern’ and ‘some concern’
used in the original version of the ROBINS-I tool into
‘high’” and ‘moderate’ RoB in the text, according to the
RoB 2 classification.

Data were extracted from the selected publications
by the two reviewers (AM and PB), and results were
synthesised according to the PICO/PIO questions. Meta-
analysis of data was not possible due to heterogeneity
of the studies in terms of population, interventions and
outcomes measured.

RESULTS

From a total of 2240 citations, 129 were selected for
full-text review, and thereof 47 fulfilled the inclusion
criteria. Included studies comprised 26 RCTs, 8 prospec-
tive cohort studies, 8 cross-sectional studies and 5 qual-
itative studies. None of the congress abstracts revealed
any eligible, unpublished studies. The search results are
depicted in figure 1.
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Characteristics of included studies and interventions
The included studies were published in the past 20
years (time range 2001-2021) and were conducted in 16
different countries. Settings were both primary care and
hospitals. The interventions were delivered by different
healthcare professionals including rheumatologists,
nurses, psychologists, nutritionists, physiotherapists,
occupational therapists, social workers and dietitians.

Regarding remote care, the most frequently studied
intervention was remote monitoring (ie, telehealth-based
monitoring of disease activity or function) (n=35; 74%),
followed by remote diagnostics (n=2; 4%). Remote care
was mostly delivered using telephone/video calls (n=30;
64%), and in 10 studies, all of them RCTs, an individual
e-device was used for data collection (21%).

The critical appraisal of results for each study is
summarised in online supplemental material S3. The
majority of RCTs (16/26; 61%) revealed a high degree of

Records identified through literature search
(n=2141)
Medline (n=1118)
Cochrane Library (n=453)
Embase (n=570)

bias, only six studies had a low risk and four a moderate
RoB. Regarding the cohort studies, most (n=5) had
serious overall RoB and three had moderate RoB. The
RoB tools applied for crosssectional and qualitative
studies did not allow overall grading, rather each item
of the tools had to be assessed dichotomously (positive
or negative).

We found 34 studies answering PICO 1 (value of
remote care, see tables 1 and 2 for details) and 13 studies
answering PIO 3 (drivers and barriers, see table 3). No
study revealed data for more than one PICO, and no
study directly addressed PICO 2 (remote care delivery/
tailoring). For PICO 1, 20 papers investigated non-
inflammatory RMDs (59%), 10 inflammatory (29%)
and 4 both non-inflammatory and inflammatory RMDs
(12%). For PIO 3, there were only three (23%) studies

Records identified by monthly updates until
28.02.2021 (n=99)
Medline (n=38)
Cochrane Library (n=25)
Embase (n=23)
Manuscripts by national societies (n=13)

J

A

Duplicates removed (n=155)

\/

Records excluded based on title and

Records screened (n=2085)

Full-text articles assessed for eligibility

\/

abstract (n=1956)

Full-text articles excluded (n=82)
- Wrong population (n=13)
- Wrong intervention (n=17)

\4

(n=129)

\

Studies included in the review (n=47)
- 26 RCTs
- 8 Prospective cohort studies
- 8 Cross sectional studies
- 5 Qualitative studies

Figure 1

- Wrong outcome (n=25)
- Wrong study type (n=27)

Flow chart of study selection. RCT, randomised controlled trial.
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Table 4 Characteristics of studies

PICO 1 (value of PIO 3 (drivers
remote care) and barriers)

N° of studies 34 (100) 13 (100)
RCTs 26 (77) 0 (0)
Cohort studies 7 (21) 1(8)
Cross-sectional studies 1(3) 7 (54)
Qualitative studies 0 (0) 5(39)

Inflammatory RMDs and mixed 14 (41) 10 (77)

diagnoses*

RA 7 (21) 6 (46)
SpA 3(9) -
Inflammatory arthritis 3(9) -
SLE 3(9) -
RMD not further specified 3(9) 4 (31)

Non-inflammatory RMDs 20 (59) 3 (23)
OA 11 (32) 3(23)
FM 2 (6) 0 (0)
Back pain 5(15) 0(0)
Osteoporosis 2 (6) 0(0)

Remote care interventiont
Remote monitoring 32 (94) 3(23)
Remote diagnostics 2 (6) 0(0)

Mode of delivering remote

caret
E-device for monitoring 10 (29) 0 (0)
Video/Telephone calls 27 (79) 3 (23)

Values are depicted as total number and percentage in parenthesis.
*In some studies, multiple RMDs were investigated.

TSome studies assessed multiple types of remote care intervention/
mode of delivery.

FM, fibromyalgia; OA, osteoarthritis; PICO, Patients, Intervention,
Comparator or Control, Outcome; PIO, Patients, Intervention,
Outcome; RA, rheumatoid arthritis; RCT, randomised controlled trial;
RMD, rheumatic and musculoskeletal disease; SLE, systematic lupus
erythematosus; SpA, spondyloarthritis.

Two studies did not perform any statistical comparison
between the interventional groups.16 20

Two RCTs that investigated treatment adherence to
pharmacological therapy came to diverging results: one
study revealed comparable adherence between remote
and personal follow—ups,12 while the second study showed
that additional telephone calls over F2F visits alone can
improve patient education.'®

PICO 1: studies on non-inflammatory RMDs

Twenty studies that answered PICO 1 included patients
with non-inflammatory RMDs, particularly with oste-
oarthritis (n=11; 55%), back pain (n=5; 25%), fibro-
myalgia and osteoporosis (n=2; 10% each). Efficacy as
outcome was investigated in 80% of the studies (n=16),
user perception in 25% (n=5), adherence in 20% (n=4),
cost-effectiveness and safety in 10% each (n=2). Except
for two observational cohorts,25 %6 all of the studies were
designed as RCT. Details are given in table 2.

Efficacy outcomes

Similar to the studies on inflammatory RMDs, the efficacy
outcomes in the studies on non-inflammatory disease
were heterogeneous. The majority of outcomes were
PROMs including pain,25 7758 disease impact,28 293133 5438
quality of life,”*** depression,*' ** disability,” beliefs and
perception of disease.”*** Furthermore, the activity and
mobility of patients was examined by five studies?” 29703740
and diagnostic accuracy by one study.”® Of note, the instru-
ments to measure the outcomes differed from study to
study.

Remote care was superior to the control group in
seven studies with respect to pain,29 B13836.37 impact of the
disease,” *' #* quality of life,” % disability,” depression®
and physical activity.” %037 Seven studies found no differ-
ences between the intervention and control group for all
or at least some of the investigated outcomes,?*28 30543540
and two studies reported higher pain scores™ and worse
impact on daily functioning™ in the intervention groups.
Two studies reported only descriptive results without
statistical tvs:sting.25 5

Safety, cost-effectiveness, user perception and adherence

No differences were found for safety outcomes, espe-
cially concerning the rates of adverse events in patients
receiving telephone-based services compared with
patients on a waiting list for orthopaedic consultation®
and in patients who used a mobile app on top of clinical
follow-ups compared with clinical follow-up alone.”’

Cost-effectiveness was assessed by two RCTs. One
of them reported lower total programme costs when
performing two F2F visits and four telephone visits
compared with performing six F2F visits."" The other
study found no difference in societal and total health-
care costs in patients receiving five F2F visits with addi-
tional online support versus a higher number of F2F visits
(mean n=12).*

One out of five studies that assessed user perception
found a higher patient satisfaction in the intervention
group.” No differences between remote intervention
and a control group were found in this regard in four
RCTs 3! 35 3740

Adherence was either reported as exercise or treat-
ment adherence. Exercise adherence was found to be
better in patients receiving exercises and education via
telephone compared with standard physiotherapy.” The
second study on exercise adherence did not perform
statistical testing.”® Two RCTs on medication adherence
in patients with osteoporosis showed diverging results
with the first study revealing higher adherence in the
remote as compared with the standard group,” and the
second showing comparable results in both groups.**

Barriers and drivers

Of the 13 studies addressing PIO 3 (7 crosssectional, 5
qualitative and 1 prospective cohort study), 12 reported
potential drivers and 13 potential barriers for remote
care as depicted in table 3,157
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One of the majorissues with remote care was technology.
Inadequate technical knowledge was the most frequently
named barrier for remote care (n=6), 048495456 g5110wed
by concerns in data security (n=3)* " and worries about
an increased time spent in front of the computer (n=1).*’

The other major point of concern was linked to care
itself. A reduced number of F2F visits was seen critically
by patients/clinicians in six studies, with potential issues
regarding individual care (n=1),"" the impossibility to
perform certain clinical and laboratory tests remotely
(n=2)""°" and the fear that remote interventions would
lead to more self-responsibility of patients (n=1).* Study
participants also raised issues about insurance and limited
choice of providers (n=2)"**’ as potential barriers.

On the other hand, the benefits for daily life were
considered as one fundamental driver, for example,
time savings and less missing days from work/school
(n=4),"0 %0 %25 45 well as a reduction of travel distance
(n=2),* * lower costs for lodging (n=2)** and poten-
tially more appointment options (n=2).* * Further
terms commonly used in association with remote care
were ‘ease of use’ (n=3),%52% ‘convenience’ and ‘flex-
ibility’ (n=3).7%'%

Technical aspects of remote care were also named
as drivers, such as the option to contact the physician
in multiple, more direct ways (eg, via email or ;)hone)
and thereby improving communication (n=4),* ®! 56 %7
while also mentioning that video calls may be superior to
telephone calls (n=1)."" Furthermore, remote care may
be beneficial during pandemics, or in case people are
unable to leave their homes (n=1).47

Other individual drivers for telehealth were the possi-
bility to connect with peers, or members from patient
organisations and improve one’s knowledge on rheu-
matic diseases (n=5).*! **% Appropriate anonymity and
data protection were seen as prerequisites for remote
care (n=4).19%%5

DISCUSSION

This SLR included 34 studies of remote interventions in
patients with RMDs and 13 studies of drivers and barriers
for the implementation of remote care. These studies
were heterogeneous in various aspects, for example, with
respect to the study design, the spectrum of diagnoses or
the method applied to deliver remote care.

Further differences were identified regarding remote
interventions, for example, in the kind of the applied
intervention, in the definition of the control group and
in the investigated outcomes. Eighty-two per cent of these
studies assessed the efficacy of the intervention, but only
one in three studies showed a better result in the inter-
vention group (4/12 studies for inflammatory RMDs and
mixed diagnoses, 6/16 studies for non- inflammatory
RMDs) while in the majority of studies, remote and stan-
dard care were comparable. User perception was inves-
tigated in 41% of the studies, with only a minority of
them showing a better result for the remote care groups

(21%). Adherence, safety and cost-effectiveness were less
often investigated. Savings in time, travel and/or costs
for accommodation were indicated as the main drivers
for remote care. However, technology and reduced care
were cited as major barriers.

In the majority of cases, when advantages of remote
care over the comparator group were observed, the
former group simply received a telehealth interven-
tion on top of standard care, or the comparator group
consisted of patients not receiving any treatment (ie,
being on a waiting list).

Another important finding is the overall low quality
of studies, with 50% of cohort studies and RCTs yielding
high/serious RoB and only 21% displaying low RoB. This
was mainly caused by poor results reporting and missing
outcome data. Furthermore, the studies were very
heterogeneous with respect to the population studied,
the experimental and control interventions as well as the
scales used for outcome measurement.

Most studies focused on non-inflammatory RMDs, such
as osteoarthritis and non-specific joint pain, while studies
comparing F2F and remote care visits with inflammatory
RMDs, particularly in an outpatient setting, were scarce.
Those few studies identified revealed promising results
for remote care in regard to efficacy and safety outcomes
including patient satisfaction.'* *! #*

COVID-19 has led to an increased interest in telehealth
measures, however, we only identified two surveys taking
a deeper look into the consequences of the pandemic
on healthcare systems and teleconsultations, which is
probably due to the fact that most studies on this topic
have not been published yet when this SLR has been
conducted.*” *” The increased interest in telehealth due
to COVID-19 makes it necessary to update the review in
due time.

Cost-effectiveness may be one of the potential bene-
fits of remote care even though telehealth interventions
are not necessarily superior to standard face-to-face care.
Cost-effectiveness, however, was only assessed in two
studies in patients with OA.*' ** These two studies came
up with different conclusions emphasising the need
for future well-conducted RCTs that address outcomes
such as cost-effectiveness and quality-adjusted life years.
Digital technologies may contribute to better long-term
outcomes of patients with RMDs, while simultaneously
saving costs and human resources. This is certainly desir-
able given that the demand for healthcare services will
continuously increase due to an ageing population and
the continuous development of medical therapies, while
supply with human manpower is dwindling.*' **

Studies comparing different remote care approaches
were only available in the field of patient education
pointing towards a potential benefit of telephone calls
as compared with written mailed information,* while
telephone calls were, at least in the view of patients
and providers, inferior to video calls for the diagnostic
workup.' Studies on technologies such as virtual reality
were not found.
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The findings of this review are in line with previous
reviews performed in 2017,”*® showing positive results
for feasibility and patient satisfaction across various tele-
health interventions such as remotely delivered consul-
tations, monitoring of disease activity and management
of patients with RMDs. In our SLR, however, a wider
range of RMDs (inflammatory and non-inflammatory)
were included, and we also assessed a larger number
of outcomes, including safety, costs-effectiveness and
adherence to treatment as well the potential drivers and
barriers for the use of remote care.

Interestingly, the technical aspects of remote care were
considered both, as drivers and as barriers: technical illit-
eracy on the one hand and the opportunity to facilitate
care and connect more easily to providers and peers on
the other hand were important aspects raised by patients
and clinicians, and indicate the two sides of the same
coin. Scepticism towards remote care may also be due to
the fact that only a fraction of patients with RMDs has
been in contact with it so far, as displayed by a recently
published survey.”

While studies reported the use of applications for the
purpose of remote care for patients with RMDs'® ** and
app-stores are filled with various programmes of ques-
tionable quality,” none of the available studies reported
on the implementation of remote care into clinical prac-
tice. Future studies are needed to elaborate on the devel-
opment, implementation and possible weaknesses of
telehealth methods in clinical routine.

One of the major limitations of the identified studies
was the lack of blinding of patients and assessors to tele-
health interventions, consequently leading to a potential
overestimation of effect sizes. We also recognised that
none of the studies had a follow-up longer than 1lyear,
indicating the need for studies with longer follow-up
periods for the assessment of long-term effects of these
interventions. For qualitative and cross-sectional studies,
we reported potential RoB solely in a descriptive manner,
as cut-offs for low, moderate and high RoB have not been
proposed for the JBI Critical Appraisal Checklists so
far. Another possible limitation is publication bias, with
negative results being published less likely than positive
results. However, we found no unpublished, completed
studies on clinicaltrials.gov on the topic of remote care,
indicating a rather low risk for publication bias. As
already mentioned above, in several studies the remote
care intervention was added on top of usual care bearing
the risk of a relevant placebo effect. Future trials should
therefore either directly compare the telehealth inter-
vention with conventional care or use a sham interven-
tion (eg, providing online educational material only) in
the control group. We did not find/identify any study to
answer the questions in PICO 2, hence, further research
about this topic is needed.

CONCLUSION
The need for new healthcare solutions is imminent due
to the COVID-19 pandemic, leading to a recent increase

in remote care research in RMDs. Currently available
studies comparing remote with F2F care reported similar
results for various efficacy, safety, adherence and user
perception outcomes. The major limitations are the
heterogeneity of data and substantial RoB. Technical
aspects of remote care are both the biggest driver and
barrier for remote care.
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