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With the current rate in growth of evidence in multiple sclerosis (MS) rehabilitation, systematic
reviews and clinical guidelines typically lag behind the most currently published research findings.
In addition, most health care professionals lack the time, resources, or adequate skills to identify and
evaluate new evidence, and hands-on tools to implement the latest evidence into clinical practice are
often lacking or not readily available. The Applying Evidence with Confidence (APPECO) platform
is a newly developed online tool that addresses these key challenges. APPECO was initiated as a
proof-of-concept for the common MS symptoms fatigue and cognitive function. Subsequently,
intervention studies about depression, pain, and mobility were added. APPECO currently hosts
detailed information from 250 randomized clinical trials, 293 interventions, and 1250 effect sizes
on 53 patient outcomes. Few studies with high quality (ie, low risk of bias) are available specifically
designed to test the benefits of MS rehabilitation on fatigue (n = 5 [2.4%]), cognitive function (n = 4
[1.6%]), and depression (n = 2 [0.8%]). No high-quality studies were included for pain and mobility.
APPECO has the potential to address key challenges in evidence-based rehabilitation medicine for
MS and to facilitate swift knowledge translation from evidence into clinical practice. Sustainability
of APPECO depends on a continuous resource impulse (eg, financial, time, editorial management,
platform maintenance) to ensure up-to-date information across all relevant MS symptoms and
activity limitations (=2-6 randomized controlled trials per month). Ways to optimize knowledge
translation in the absence of high-quality evidence in APPECO need to be explored further. Int ] MS
Care. 2020522:263-269.

ith the current rate of growth in evidence
for multiple sclerosis (MS) rehabilitation,
systematic reviews that focus on avail-

able evidence of therapeutic interventions typically lag
behind the most currently published research findings.
The lag between evidence and clinical practice can be
attributed to the enormous number of studies on the

one hand and the complexity of work regarding thor-
ough summary and meta-analysis of individual studies
on the other hand. Thus, when systematic reviews and
clinical guidelines based on available evidence are pub-
lished, they are, in fact, already outdated. In addition,
an update may not follow within the first 5 years or may

even not occur at all for a specific intervention. Subse-
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quently, this leads to a delay in knowledge translation
between the addition and evaluation of new evidence,
the systematic review, and subsequent clinical guidelines.

To illustrate, Amatya and colleagues' recently (2019)
published an overview of Cochrane systematic reviews
in the field of rehabilitation for MS. One aim was to
provide a “guiding tool for evidence-based decisions
on appropriate management approaches in people with
MS.”! Based on a search in December 2017—which in
itself already illustrates part of the delay—15 systematic
reviews were identified (reporting on 164 randomized
clinical trials [RCTs]). The median underlying search
date of these 15 Cochrane reviews, despite strong recom-
mendations to update Cochrane reviews regularly,” was
2011 (range, 2003° to 2015%). Hence, this indicates a
gap of 4 to 16 years between the primary evidence on
which each Cochrane review was built and publication
of the overview of Cochrane reviews by Amatya et al.!
A simple PubMed search (February 2020) on indexed
clinical trials with respect to MS (Mesh) and rehabilita-
tion (Mesh) shows that during this 5-year gap, approxi-
mately 70 RCTs on MS rehabilitation were published
(and >372 since the earliest Cochrane review from
2003). This raises the question as to how “current” this
guiding tool for evidence-based decisions on appropriate
treatment approaches in people with MS is, a limitation
that was rightly stressed and discussed by Amatya and
colleagues.! However, where does this “flaw in evidence-
based medicine” leave the time-constrained allied health
care professional willing to practice evidence-based
medicine?®

The next challenge for the allied health professional is
to determine whether newly available evidence is actually
the “best” evidence (ie, unbiased study results, applica-
bility to context). In addition to time and resources,
lack of knowledge and inadequate skills are reported as
key barriers to evidence-based medicine across medical
fields.

When the therapist or physician has identified the
latest evidence, and deemed it to be of sufficient qual-
ity and applicable to their specific context or patient,
the subsequent third important challenge is the ability
to implement that best evidence into clinical practice.
Without a comprehensive published description of
interventions, clinicians and patients are unable to reli-
ably implement interventions that have been shown to
be useful.® The introduction and use of the Template
for Intervention Description and Replication (TIDieR)

checklist has addressed this challenge.® In addition, the
PROGRESS-plus recommendation—an acronym used
to identify characteristics (place of residence, race/ethnic-
ity/culture/language, occupation, gender/sex, religion,
education, socioeconomic status, and social capital) that
stratify health opportunities and outcomes—may also
address some of the concerns in terms of generalizabil-
ity and applicability (also called external validity) of the
studied intervention.”

In this article, we describe the Applying Evidence
with Confidence (APPECO) project, its development,
and concise methods in the field of MS rehabilita-
tion. APPECO is an innovative, freely available online
platform that facilitates 1) intuitive evaluation of the
latest evidence for the nonpharmacologic management
of impairments, activity limitations, and participation
restrictions in patients with MS, 2) easier clinical deci-
sion making informed by three relevant quality indica-
tors, and 3) hands-on and structured tools to implement
that best evidence into daily clinical practice at the click
of a button. The APPECO platform (www.appeco.net)
will assist each MS rehabilitation professional to apply
evidence with confidence.

Development and Structure of APPECO
Platform

For APPECO to address the described challenges,
three specific phases were developed and are described
herein: 1) identify the latest evidence; 2) data extraction,
appraisal, and synthesis; and 3) knowledge translation.
In Figure S1, which is published in the online ver-
sion of this article at ijmsc.org, an overview is provided
of the development process and the concise methods
behind key steps leading to the information available on
Www.appeco.net.

Development Process

The APPECO platform was developed under the aus-
pices of the Rehabilitation in Multiple Sclerosis (RIMS)
European Network for Best Practice and Research as a
proof-of-concept, with the vision to revolutionize evi-
dence-based medicine in MS rehabilitation and beyond;
a continuously up-to-date (ie, living) synthesis of evi-
dence to equip health care professionals with the tools
needed to practice evidence-based medicine. A stake-
holder meeting, representing RIMS members, industry,
and academia, was organized during the European
Committee for Treatment and Research in Multiple
Sclerosis (ECTRIMS) conference in Barcelona, Spain, in
2015. The purpose of this meeting was to discuss a core
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set of requirements and functionalities for the APPECO
platform for it to be able to address the key challenges in
evidence-based MS rehabilitation. A software developer
experienced in the development of medically oriented
online applications (everywhereIM, Amsterdam, the
Netherlands) was contracted. A multidisciplinary advi-
sory board was composed of key experts in the field of
MS rehabilitation through the RIMS special interest
groups. This advisory board was engaged at strategic
moments in the development process to provide valu-
able feedback as to the functionality, layout, and user-
friendliness of APPECO. Through multiple conferences
(eg, RIMS special interest group meetings), the broader
MS community was actively engaged in the concept
and development of APPECO. The proof-of-principle
version of APPECO, with 142 unique RCTs describing
the effects of 162 different rehabilitation interventions
on fatigue and/or cognitive function in patients with
MS, was launched during the RIMS annual meeting in
May 2018 in Amsterdam. After this launch, funding was
acquired to 1) extend the platform to domains of mobil-
ity, pain, and depression; 2) update the information on
fatigue and cognitive function; and 3) improve function-
alities of the platform for editor, reviewer, and users.
Phase 1: Identification of Latest Evidence and
Allocating Resources

Identify New Evidence

Together with an expert medical librarian of the Vrije
Universiteit Medical Center, a literature search strategy
was developed (Appendices S1-S3) to identify studies
meeting the following criteria: 1) randomized clinical
trial, 2) patients with MS, and 3) at least one of the
experimental interventions could be considered a reha-
bilitation intervention.

Rehabilitation was defined as any intervention that
has the aim to improve or maintain body function,
activity, and/or participation and involves the interfer-
ence of an allied health care professional in the context
of a medical setting (eg, hospital, rehabilitation clinic,
physiotherapy clinic). Regular e-mail alerts were set
up for MEDLINE (PubMed), Embase, and Web of
Science and sent directly to the APPECO platform.
Subsequently, the platform automatically derives vital
study information from each e-mail alert, including
title, source of publication, authors, and abstract. Any
potential duplicates with or serial publications of previ-
ously included records are earmarked for verification by
the editorial team to ensure that each patient sample

APPECO: Applying Evidence with Confidence

is included in the platform only once. Studies that are
identified through other sources (eg, word of mouth,
systematic reviews, reference lists) can be added manu-
ally by the editor if applicable.
Inclusion/Exclusion of Studies

The administrative back-end of the platform facili-
tates the management of a pool of independent review-
ers. This is a multidisciplinary expert panel that is pro-
vided role-based access rights. A notification is sent out
to two independent reviewers who are tasked to verify
that each new study (based on title and abstract) meets
the APPECO inclusion and exclusion criteria. Nonin-
feriority and equivalence trials are presently excluded
due to the lack of contrast between the experimental
arms (eg, acrobic training versus resistance training).
The editor will be notified to make a final decision if the
two reviewers disagree. When the study is included, the
editor will be automatically requested to allocate the full
text of that specific study for data extraction.

Phase 2: Data Extraction, Appraisal, and Synthesis
Data Extraction

A third reviewer (with a similar interest as the subject
of the specific study) is requested to conduct the data
extraction of this specific study, and a fourth reviewer
is requested to verify the data extraction of the third (ie,
the four-eyes principle). Panel S1 shows all the study
information that is extracted.®®

Specific features have been implemented to reduce
extraction error and improve reviewer convenience. For
example, the APPECO system “learns” which outcome
measures have been extracted previously and will auto-
complete to avoid spelling errors. Subsequently, the
domain (eg, fatigue) that a specific outcome relates to,
and the conventional “direction” of the measurement
instrument (eg, higher outcome is better result) linked to
that specific outcome are “remembered.” Reviewers can
decline to undertake a specific task in case of conflict of
interest to avoid bias (eg, review own article).

Although the APPECO platform initially has been
developed as a proof-of-concept with respect to fatigue
and cognitive function, during the data extraction
process, all other study outcomes were also extracted.
Outcomes are structured according to the International
Classification of Functioning model (Figure S2).

Quality Appraisal

The study quality is assessed (reviewer 3) and verified
(reviewer 4) using the Cochrane Risk of Bias tool (see
Panel S1 for the seven items).® Each item is appraised as
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having low, high, or unclear risk of bias. A study is con-
sidered to be of high methodological quality if all items,
except blinding of participants and personnel (consid-
ered unfeasible in rehabilitation studies), are appraised as
low risk.
Phase 3: How to Use APPECO: Knowledge
Translation

Health care professionals are recommended to fol-
low a stepwise approach in using APPECO to reach an
informed clinical decision based on the scientific evi-
dence (Table 1).
Presentation and Visualizing Effects of MS Rebabilitation
Interventions

Figure S3 shows how results are presented: interven-
tion main type (eg, cognitive training), intervention sub-
type (eg, attention/information processing speed train-
ing), and study level (eg, Charvet et al). A color scheme
is used to quickly identify a significant positive result
(green), a significant negative result (red), or a nonsig-
nificant effect (gray). For each study, a maximum of two
“effects” are plotted, the first to indicate the immediate
postintervention effect and the second the “long-term”
effect. These effects are plotted along the x-axis based
on the duration of the therapy in weeks. Detail on the

Table 1. Recommended stepwise approach for
using APPECO to apply evidence with confidence

Step
number

Description

1 Select or search for the symptom or activity limitation
of interest.

2 Identify a specific group of interventions or studies
that have shown significant benefits for this specific
symptom or activity limitation.

3 Consider the three stars with respect to study quality
(star 1), and applicability to your symptom or activity
limitation based on star 2 (primary outcome), and star
3 (patients had the “problem”).

4 Determine if you are professional(s) who is best
equipped to deliver that specific intervention and refer
to colleague who is better equipped if applicable.

5 Use TIDieR checklist and additional study information
available to inform yourself with specific requirements
for that intervention to be used in clinical practice.

6  Acknowledge patient preference and context
to determine feasible and sustainable uptake of
intervention of choice.

7 Use additional resources and features provided to
effectively implement that intervention into clinical
practice with confidence.

Abbreviations: APECCO, Applying Evidence with Confidence;
TIDieR, Template for Intervention Description and Replication.

actual size of the effect can be obtained by hovering the
pointer over the respective diamond at the aggregated
main type of intervention level, at the intervention sub-
type level, and/or at the study level.

How to Find “Best-Evidence” Studies

Each study is assigned a maximum of three stars,
which can direct the health care professional to deter-
mine the best evidence. Star 1: This star is provided to
studies that have a high study quality (ie, low risk of bias
on all items except blinding of participants/personnel).
Star 2: This star is provided when the primary outcome
of the study matches the user-selected patient symptom
domain. For example, a star is allocated if the user selects
the domain “fatigue” and the primary outcome of the
specific study was “fatigue.” Star 3: This star is provided
if the patients in that specific study were included based
on having a predefined level of severity with respect to
the symptom or activity limitation. For example, a star
is allocated if the user selects the domain “fatigue” and
patients in the specific study had a predefined level of
fatigue.

Stars 2 and 3 are flexible in a way that if the user
selects a different patient symptom or activity limitation
of interest, the stars allocated to the specific study will
change as well. At the overarching intervention levels, an
average appraisal is visualized by “filling” the star based
on the percentage of underlying studies reaching that
criterion.

Assisting Implementation

The APPECO platform has included numerous
technical as well as hands-on tools to assist with imple-
mentation of the best evidence of MS rehabilitation into
clinical practice. First, APPECO has been developed for
the tablet, laptop, and desktop. Second, each interven-
tion has been extracted using the TIDieR checklist.® A
PDF print of this checklist can be obtained by the click
of a button. Third, an APPECO summary of findings
is automatically generated for each study, indicating the
type of intervention studied, study quality, positive and
negative effects found, outcomes for which no effect was
found, and the type of study participants (ie, external
validity). A PDF print of this summary can be obtained.
Fourth, additional information that has been published
open access with the original publication, that assists in
implementation, is made available as attachments. Fifth,
the APPECO study team proactively reaches out to cor-
responding authors of studies identified as being of high
quality to provide hands-on tools that may assist imple-
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mentation of their treatment protocols. An e-mail is sent
from the APPECO platform providing the author access
to a specific environment that will allow the author to 1)
complement the data extraction and fill in the missing
pieces, 2) notify the editor of errors in the data extrac-
tion if applicable, and 3) upload key documents and
materials (.pdf, .docx, .ppt, .mp4, and others) that are
valuable in the knowledge translation process. This can,
for example, be a treatment guideline used during the
conduct of the study, a recorded PowerPoint presenta-
tion, instructional video material for specific exercises,
infographics, among others. To prevent bias, the quality
of the materials and the change requests of study authors
will be reviewed and verified by the editor before being
made available.

Current Content

The APPECO platform currently hosts detailed
information from 250 RCTs, 293 interventions, and
1250 effect sizes on 53 patient complaints (as of Febru-
ary 2020). A total of 152 of the 293 interventions (52%)
report on fatigue in patients with MS, 111 (38%) on
mobility, 106 (36%) on depression, 58 (20%) on atten-
tion and information processing speed, 38 (13%) on
memory and learning, 29 (10%) on executive functions,
12 (4%) on perceived cognitive problems, and 12 (4%)
on other cognitive functions. In the process of extracting
data on fatigue, cognition, mobility, pain, and depres-
sion, other domains were also included on the platform,
of which quality of life (n = 108 interventions), bal-
ance (n = 51), and anxiety (n = 48) were most frequent
(Table 2).
Three-Star Studies

There are few studies with high quality available
that were specifically designed to test the benefits of
MS rehabilitation on fatigue (n = 6 [2.4%]),' cogni-
tive function (n = 4 [1.6%]),">'® and depression (n = 2
[0.8%])."“" No high-quality studies were included for
pain and mobility. An appraisal of studies with a low
risk of bias (star 1) was given in studies that included
fatigue (n = 23 studies [9.2%]), attention and informa-
tion processing speed (n = 8 studies [3.2%]), memory
and learning (n = 8 studies [3.2%]), executive functions
(n = 4 studies [1.6%]), perceived cognitive problems (n
= 4 studies [1.6%]), and other cognitive functions (n = 3
studies [1.2%]).
APPECO Users

The initial user statistics available in the first 2.5 years
of being online (May 2017 through February 2020)

APPECO: Applying Evidence with Confidence

Table 2. Included number of interventions (if >20)
per domain

Number of

Domain interventions
Fatigue® 152
Mobility? m
Quality of life 108
Depression? 106
Attention and information processing speed? 58
Balance activity 51
Anxiety 48
Memory and learning® 43
Mood 37
Gait patterns 36
Pain? 32
Body function and structures, unclassified 30
Muscle strength 30
Executive functions® 29
Physical disease impact 29
Psychological disease impact 27
Cardiorespiratory fitness 26
Self-efficacy 25
Disease severity 24
Spasticity 22
Personal factors, unclassified 22

“These domains were specifically searched for as part of Applying
Evidence with Confidence (APPECO) development.

indicate 2300 unique users who visited a total of 4200
sessions for, on average, 7.56 minutes. Of the users,
55.6% originated from sites not directly related to the
study team developing the platform.

Discussion

This paper describes the development, methods, and
current content of a living documentation system to
address key challenges in evidence-based rehabilitation
for patients with MS, including 1) the time gap between
evidence generation and uptake in guidelines and sys-
tematic reviews, 2) limited knowledge and resources for
health care providers to appraise the quality and applica-
bility of scientific research to their setting and/or patient,
and 3) lack of hands-on tools that assist the implementa-
tion of research into clinical practice.
Additional Strengths of APPECO and Future
Perspectives

Under the assumption of a fully up-to-date platform
with respect to MS rehabilitation, there are a couple of
additional strengths that the APPECO platform may
provide. First, in contrast to systematic reviews, which
most often tend to be specific in terms of intervention
and patient outcome, the APPECO platform provides
an overview of multiple types of interventions compared
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with control interventions, and for a large number of
patient outcomes. This “side-by-side” information could
be used by clinicians to direct the patient to the most
appropriate health care provider for the treatment most
likely to lead to significant benefits. Second, informa-
tion with respect to the duration and frequency of the
intervention, and patient preferences, can be taken into
account in making an informed, evidence-based, yet
individualized decision with respect to the most appro-
priate and feasible treatment strategy. Contextualizing
the evidence may increase adherence and uptake of evi-
dence for rehabilitation.”

Challenges and Limitations

The actuality and sustainability of APPECO in the
provision of evidence-based MS rehabilitation depends
on the platform staying up to date and the inclusiveness
of all domains relevant to the rehabilitation of patients
with MS. These two aspects (up to date, comprehensive-
ness) pose challenges, as with many conventional guide-
lines. The 250 RCTs currently included represent a sig-
nificant, yet incomplete portion of the RCTs conducted
in this field. It is going to require a substantial resource
impulse (eg, time).

A method of assigning reviewers based on their
special interest (in line with the RIMS special interest
groups) has already been built in. Assignment of review-
ers with a special interest to process new evidence that
meets that special interest can be considered a viable
strategy to reduce the perceived burden of maintain-
ing APPECO by the academic community. A future
perspective could be that APPECO is embraced by pub-
lishers and study authors themselves to provide detailed
information at the time of publishing their study results.
Obviously, this would then need to be verified by inde-
pendent reviewers against the publication to ensure
academic rigor. The process of filling the platform (=2-3
hours per study for data extraction or verification) was
conducted by a select group of researchers on the study
team to address the sheer number of studies that needed
to be included.

Until now, the study team has been conservative in
the request for these materials, and only additional mate-
rial for selected high-quality studies is currently available.
Although knowledge translation in conventional guide-
line development is a deliberate process, the APPECO
platform largely relies on the input from study authors.
The level to which additional information is available
that can really assist in implementing evidence into clini-

cal practice remains to be evaluated and poses a second
challenge for the APPECO platform. This can be further
complicated by the potential multilingual nature and
cross-cultural differences of implementation tools. The
latter may require resources for translation of materi-
als or limit the external validity for some of the studies.
However, the online nature of the environment offers
ample opportunity to integrate educational components
and directives (eg, animations, instructional videos, a
how-to-use guide) within APPECO that can assist the
user in getting to the right information.

What if there is no (best) evidence for a specific
intervention, patient symptom, or activity limitation?
The methodological quality of the studies included was
limited (star 1), and in the context of fatigue, cognitive
function, depression, pain, and mobility, interventions
were rarely designed to specifically and primarily address
these domains as shown by star 2 and inclusion criteria
(star 3) in these studies. The lack of (quality) evidence
for some interventions albeit often used in clinical prac-
tice, therefore, poses an important third limitation. In
conventional guideline development, in the absence
of evidence, one formulates consensus-based recom-
mendations based on extensive stakeholder and expert
engagement. Including expert recommendations in the
absence of evidence in APPECO is a step that needs to
be carefully considered. Expert-based recommendations
may be very context specific and may be biased or politi-
cally driven.

Conclusions

The APPECO platform aims to substantially improve

the way knowledge is translated into clinical practice

PRACTICE POINTS

® Health professionals need innovative tools to
reduce the delay between the generation of
evidence and the uptake of that evidence in
clinical practice.

e Applying Evidence with Confidence (APPECO)
is an intuitive online platform that facilitates
evidence-based rehabilitation in MS based on
the latest evidence available.

e The APPECO platform includes details for
250 studies (as of February 2020) on the
management of fatigue, cognitive dysfunction,
depression, pain, and mobility in patients with
MS.
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and to enable health care professionals to apply evidence
with confidence in MS rehabilitation. Its potential
depends on the ability to keep APPECO up to date,
and the availability of practical materials that assist with
implementation of effective treatments. O
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