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Background: Multiple sclerosis (MS) is an autoimmune disease that is often treated with multiple medications.
Managing multiple medications, also known as polypharmacy, can be challenging for persons with MS. Toolkits are
instructional resources designed to promote behaviour change. Toolkits may support medication self-management
for adults with MS, as they have been useful in other populations with chronic conditions.
Objective: Themain purpose of this reviewwas to identify and summarizemedication self-management toolkits forMS,
as related to the design, delivery, components, and measures used to evaluate implementation and/or outcomes.
Methods: A scoping reviewwas conducted following guidelines by JBI. Articles were included if they focused on adults
(18 years or older) with MS.
Results: Six articles reporting on four unique toolkits were included. Most toolkits were technology-based, including
mobile or online applications, with only one toolkit being paper-based. The toolkits varied in type, frequency, and du-
ration of medication management support. Varying outcomes were also identified, but there were improvements re-
ported in symptom management, medication adherence, decision-making, and quality of life. The six studies were
quantitative in design, with no studies exploring the user experience from a qualitative or mixed-methods design.
Conclusions: There is limited research on medication self-management toolkits among adults with MS. Future develop-
ment, implementation, and evaluation mixed-methods research are needed to explore user experiences and overall
design of toolkits.
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1. Introduction

Multiple Sclerosis (MS) is a chronic autoimmune disease that affects the
central nervous system (brain and spinal cord).1 The immune system at-
tacks nerve fibers and myelin, which alters the nerve impulses in the
brain.1 Common issues include fatigue,weakness, unsteady gait, challenges
with vision (blurred, double, loss of vision), and cognitive changes.2 Based
on a report published in 2020, at least one in 3000 people globally currently
live with MS (2.3 million persons in total), with approximately twice as
many women as men.3 The most common type of MS is ‘relapsing remit-
ting’, where individuals experience relapses of worsening symptoms,
followed by remissions.1

Treatment andmanagement ofMS often involves pharmacotherapy and
non-pharmacological therapy (e.g., physical therapy and psychosocial
interventions).4,5 Medications are often prescribed to manage symptoms
and course of disease progression.6 Pharmacotherapy often includes the
use of diseasemodifying drugs (DMDs), which can include oralmedications
(e.g., teriflunomide, fingolimod, cladribine), injectable medications
(e.g., interferon beta, glatiramer acetate, peginterferon beta-1a), and intra-
venously infused medications (e.g., alemtuzumab, ocrelizumab,
natalizumab).6–9 In addition toDMDs, othermedicationsmay be prescribed
to assist with symptoms such as muscle spasticity, pain (e.g., nociceptive,
neurogenic, psychogenic), bladder dysfunction, and mood disorders.10

Thus, the treatment and management of MS, as per practice recommenda-
tions, may include multiple co-occurring medications (known as
polypharmacy).11–13

The prevalence of polypharmacy (often referred to as five or moremed-
ications) ranges from 15% to 59% among people with MS,14 with the wide
range in prevalence reported due to limited research and heterogenous
study methods.14 Similar to the general population,15,16 polypharmacy in
theMS population has been associatedwith loweredmedication adherence
(not taking medications as prescribed), worsening of symptoms, risk of re-
lapse, increased MS-related medical costs, and a lower quality of life.10,17

Approximately one in five persons with MS do not take medications as
prescribed.18 A recent literature review identified several factors influenc-
ing adherence, including individual characteristics (e.g., cognitive function,
duration of disease, comorbidities), drug characteristics (e.g., side effects,
adverse events, injection-related reactions), healthcare experiences
(e.g., provider relationship, patient education, shared decision-making),
and costs (e.g., financial burden of DMDs).19 Qualitative research suggests
that persons with MS are concerned with the effectiveness and side effects
of DMDs, convenience of medications, and method of administration.20,21

Injectable DMDs and related anxiety are a particular concern for this popu-
lation (e.g., bruising, scar tissue),20,21 and have shown to influence medica-
tion non-adherence.22,23

Given the reported challenges experienced by persons with MS in
managing their medications, understanding what resources are available
2

to support medication adherence, and more broadly medication self-
management, are critical. Self-management is comprised of three core
tasks including medical, emotional, and role management, in addition to
eight core skills including problem-solving, decision-making, seeking infor-
mation from informal and formal supports, self-tailoring, goal-setting, opti-
mizing social interaction, and engaging in activities.24,25 Providing patient
education is a key component of medication self-management to foster the
tasks and skills.26

Toolkits are one approach that may support people with their
medications.27 A toolkit is an instructional resource consisting of educa-
tional materials or knowledge translation tools/strategies that are used to
promote user knowledge and behaviour.28 A systematic review conducted
by Yamada and colleagues (2015) found that toolkits can be effective as a
knowledge translation strategy.29 Specifically, of the eight studies identi-
fied as moderate to strong methodological quality, six studies were found
to be either partially or mostly effective in changing clinical outcomes.
While most studies targeted healthcare professionals, one of these eight
studies evaluated the effectiveness of a self-management toolkit for patients
with arthritis.30 Goeppinger and colleagues (2009) found significant bene-
fits at four and nine months (e.g., self-reported health distress, activity lim-
itations, depression, pain, fatigue, self-efficacy, exercise, range of motion,
communication with a doctor) post-introduction of the toolkit.30 While
the toolkit included a medication component, the study did not examine
medication-specific outcomes.30

In theory, the use of toolkits may be useful for enhancing patient skills,
support, and medication self-management among persons with MS. Previ-
ous research has shown positive effects of education and behavioural inter-
ventions with medication adherence among the general population.31

Within the MS population, a narrative literature review by Ben-Zacharia
and colleagues (2018) found that shared decision-making (based on educa-
tion and patient preferences) and engagement approaches had positive im-
pacts onmedication adherence.32 However, not much is known about what
toolkits exist to target medication self-management for people with MS.

The objective of this scoping review was to determine what is currently
reported in the literature onmedication self-management toolkits for adults
with MS. The specific aims included: identifying how the toolkits were de-
signed and delivered, identifying the components of the toolkits, and lastly,
identifying measures used to evaluate implementation and/or outcomes of
the toolkits. A scoping review methodology was chosen to achieve these
study objectives, as this type of review allows for a broad range of literature
to be explored in a rigorous and transparent manner.33,34 A scoping review
was chosen over a systematic review, as the purpose was to identify and
map the current evidence on toolkits for medication self-management
among the MS population.34 Moreover, a scoping review allows for the ex-
amination of characteristics relating to toolkits for persons with MS, identi-
fication of current gaps in the literature, as well as areas that may need
future work.34
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2. Methods

This scoping review was guided based on the methodology outlined by
the 2020 JBI methodology for scoping reviews.33 The Preferred Reporting
Items for Systematic Reviews and Meta-Analyses extension for scoping re-
view (PRISMA-ScR) was used to guide the reporting of results (S1
Appendix).35 A protocol for this scoping reviewwas registered on Open Sci-
ence Framework (10.17605/OSF.IO/U2AP9).

To be included in this scoping review, studies needed to focus on adults
(18 years or older) with MS (at least 50% of study population). They also
needed to include a toolkit that included components of self-management
(at least one of the three self-management core tasks or at least one of the
eight self-management core skills outlined above).24,25We defined a toolkit
as an instructional resource consisting of educational materials or knowl-
edge translation tools/strategies used to promote behaviour change,
teach, and enhance user knowledge.28 Toolkits needed to support some
component of medication management (e.g., medication knowledge, med-
ication related self-efficacy, medication adherence).

Articles were excluded if any of the following criteria were met: opinion
pieces (books, editorials, commentaries), conference abstracts and proceed-
ings, protocols, clinician administered programs or interventions, and arti-
cles inwhich the full text could not be found. Opinion pieces were excluded
to eliminate articles with personal biases. Conference abstracts and pro-
ceedings, articles in which the full text could not be found, and protocols
were excluded to eliminate articles in which results were not published
and those without sufficient detail to extract. Clinician administered pro-
grams and interventions were excluded because of their focus on self-
management support.

A comprehensive literature search was conducted using databases from
inception until May 16th, 2022. The following databases were used to iden-
tify relevant studies: MEDLINE (OVID), EMBASE (OVID), Cumulative Index
to Nursing and Allied Health Literature (CINAHL, EBSCO), PsycInfo
(OVID), and Web of Science. Between June 29th and July 8th, 2022, a
grey literature search was conducted on the following websites: World
Health Organization, Government of Canada, MS Society of Canada, Na-
tional MS Society, MS Society UK, Health Canada, and TSpace (University
of Toronto thesis and dissertation repository). Relevant knowledge synthe-
ses identified during the selection process were also hand searched for arti-
cles meeting the inclusion criteria.

The original search strategy was developed by LC and SJTG in consulta-
tion with a University of Toronto health sciences librarian. The search strat-
egy consisted of using keywords and subject headings to combine three key
concepts: MS, medication, and self-management. The search strategy was
thenmanually tailored for each database. Search strategies for all databases
can be found in the supplementary material (S2 Appendix).

All articles from the database searcheswere imported into EndNote, and
following Bramer's method for de-duplication, the duplicates were
removed.36 After de-duplication, the articles were imported into Covidence
(a web-based review management tool) for screening. Using an agreement
test, the titles and abstracts of 20 articles were screened by all reviewers
(AH, LC, MA, SRC, SJTG) inMicrosoft Excel. Once the screeners had a min-
imum agreement of 80%,37 the remaining titles and abstracts were divided
among the team to be independently screened by two reviewers. Any dis-
agreements were resolved through discussion, with a third reviewer being
involved to assist with decisions when needed. After the completion of
the title and abstract screening, the same reviewers (LC, AH, MA, SRC,
SJTG) screened five full texts for a second agreement test. After a minimum
agreement of 80% was reached, reviewers independently double screened
the full-text articles (LC, SRC, AH, MA) using Covidence. Disagreements
were resolved through discussion with a senior teammember (SJTG) to as-
sist with consensus when needed.

The data were extracted into a study-specific, data extraction form in
Microsoft Excel. Two team members (AH, MA) extracted the data, while
one team member (LC) completed a spot check of one third of the articles
to ensure accuracy and consistency of the extracted information. No revi-
sions were made to the form during this process.
3

Data were extracted on: general information (title, authors, journal,
year of publication, funding), study characteristics (objective, type of pop-
ulation, method of data collection, study design, theoretical orientation, el-
igibility criteria, outcomes, country, setting), toolkit and delivery
characteristics (name, description, design/content, format, frequency, du-
ration, method of delivery), study and population characteristics (sample
size, age, sex, gender, ethnicity/race, income, education, marital status,
household composition, employment status, geographical location, reason
for hospitalization, comorbidities, residence during study period), study
outcomes and findings (results and key findings, conclusions), and qualita-
tive findings, if applicable (themes, conceptualization of themes).

Following extraction, the data were synthesized using descriptive ap-
proaches. We produced descriptive summaries of the study characteristics,
population characteristics, intervention characteristics, and intervention
outcomes. The TIDieR checklist38 was used to guide the structure of the re-
sults for articles that involved interventions. No critical appraisal of the ar-
ticles or interventions was conducted, as it is not a requirement for scoping
reviews.39

3. Results

The database search yielded 4647 records and was reduced to 2833
after deduplication. 2811 records were excluded during the title and ab-
stract screening and 23 articleswere retrieved for full-text screening. Seven-
teen articles were excluded during full text review. The remaining six
articles were included in this scoping review.40–45 The PRISMA flow dia-
gram highlighting the study selection process can be found in Fig. 1.

Table 1 shows the characteristics of all included studies. All studies used
quantitative methods.40–45 One study had open text in the survey to gain
qualitative input from participants.40 Quantitative study designs included
randomized controlled trials (n = 2),43,45 multi-methods with two phases
including a cross-sectional component and retrospective cohort component
(n=1),44 prospective quasi-experimental study (n= 1),42 and an observa-
tional cross-sectional study (n=1).40 Studieswere conducted in four coun-
tries: the Netherlands (n=3),40–42 Iran (n=1),44 Germany (n= 1),45 and
the United States (n = 1).43

All six articles directly reported the age and sex of participants,40–45 but
none reported gender. Four of the six studies had a mean age above
45 years old.40–43 All study populations included a greater percentage of fe-
male participants compared tomale.40–45 Four studies reported on the edu-
cation level of the participants, which varied across the studies.42–45 Only
one article reported marital status of participants, with 48% being
married.45 Other sociodemographic characteristics such as race, ethnicity,
income level of participants, household composition, employment status,
and geographical location were not reported.

Four different toolkits were identified in the scoping review,40–45 with
three of the six included articles related to one of the toolkits
(MSmonitor).40–42 The ‘Education program on MS relapse management’
was a paper-based toolkit with an in-person component,45 while the other
three were online.40–44 The online toolkits consisted of two web-based pro-
grams (MSmonitor,40–42 and Web-based intervention support system
(WISS),43 and one smartphone-based program (Smartphone-based Applica-
tion for Self-Management inMS).44 Three toolkits (MSmonitor,40–42 Educa-
tion program on MS relapse management,45 and Smartphone-based
application for self-management in MS44) seemed to address all three
core tasks of self-management: medical (e.g., adherence, medication-
taking behaviour), emotional (e.g., coping strategies, depression, anxiety),
and role management (e.g., problem-solving, communicating with
healthcare professionals). Based on the information reported, the WISS
seemed to only address medical management.43 Features of each toolkit
are briefly described below (see Table 2).

Köpke et al. (2009)45 reported on a toolkit that included an in person
education program and a printed brochure sent to participants. The educa-
tion program included a 4-h educational course that covered seven topics.
The course was taught using various mediums including presentations,
booklets, information sheets, and guided discussions. Prior to the education

http://dx.doi.org/10.17605/OSF.IO/U2AP9


Fig. 1. PRISMA flow diagram of included articles.
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session, a 40-page brochure was also sent to participants. The brochure
summarized the evidence on relapses and relapse management for MS
through text and pictograms.

Developed through consultation of clinicians and patients,
MSmonitor was an interactive, web-based program for individuals
with MS described by the same research team in three studies.40–42

The MSmonitor included questionnaires, inventories, and diaries. De-
pending on the preferences of the clinicians and patients using the
toolkit, additional components may have included e-consultation with
a personal e-logbook for recording items or additional experiences not
covered by the standardized questionnaires.

WISS was a web-based decision support system designed to help adults
with MS with continuation of their medication.43 The program was deliv-
ered to individuals with MS taking interferon beta-1a by centre representa-
tives to improve health-related behaviour (e.g., medication-taking). It
shared real-time data and provided tailored intervention contents based
on the transtheoretical model during telephone calls with patients.

The 'Smartphone-based Application for Self-Management in MS’44 in-
cluded two panels: one for patients and one for physicians. Each panel
had its own functionality that allowed patients and physicians to communi-
cate and update medical records. Medical records included clinical data on
medications and patient symptoms. Patients also accessed educational con-
tent on MS, information on MS care centres, and functions like medication
time reminders through their own panel.

The ‘Education program onMS relapsemanagement’was delivered by a
nurse and a trained person with MS,45 whereas the WISS was delivered by
call centre representatives,43 and the remaining two did not report the pro-
fession of the intervention provider (Table 2). The duration of each pro-
gram varied from three months43 up to one year.40 The frequency also
4

varied, ranging from one time interaction42,45 to ongoing daily up to
monthly with the MSmonitor.40–42 The WISS was tailored to the patient's
schedule.43

The outcome measures and results varied in the included articles. Only
two studies examined usability and user satisfaction of toolkits.40,44 Both
the ‘Smartphone-based Application for Self-Management in MS’ and
MSmonitor were reported to have good satisfaction and good usability.40,44

Suggestions for improvement on the MSmonitor toolkit included more
patient-oriented accessibility (e.g., easier login, add open diary, less techni-
cal content, more user/patient friendly).40

Two studies led by Jongen et al. (2016 and 2020) reported that patient
knowledge on management of MS improved after MSmonitor usage.40,42

Improved self-management of MS symptoms was also reported as an out-
come in two studies led by Jongen,40,41 with another showing no changes
in the short-term.42 Two articles examined self-reported patient autonomy
in MS treatment.42,45 One article reported that autonomy remained un-
changed in the short-term after MSmonitor usage.42 Köpke et al. (2009)
found the Relapse Management Course improved autonomous decision-
making in the intervention group.45

Liang et al. (2006) examined medication adherence as an example of
health-related behaviour,43 and found that WISS improved medication
adherence.43 Quality of life was mentioned as an outcome of toolkit imple-
mentation in two studies.41,45 Jongen et al. (2015) reported improvements
in quality of life based on changes in the Leeds Multiple Sclerosis Quality of
Life scale within six months of using the MSmonitor.41 Conversely, Köpke
et al. (2009) found no differences in self-reported quality of life between
their intervention and control groups.45 However, participants self-rated
their course of disease better than the control group.45 Finally, two studies
reported improvements to quality of healthcare, including improvements to



Table 1
Characteristics of Included Articles (n = 6).

Author (Year) Country Objective Method Study
Design

Participants Sample
Size

Key Conclusions

Jongen et al.
(2015)41

Netherlands • To develop an interactive web-
based program for self-management
and professional multidisciplinary
care in MS

• To explore the role of MSmonitor in
self-management

Quantitative

Not reported

Persons with MS 470 • MSmonitor may improve self-
management by patients with MS

• Increase in health-related quality of
life is associated with repeated use of
the Modified Fatigue Impact Scale-5
Item Version (MFIS-5), and Leeds
Multiple Sclerosis Quality of Life
(LMSQoL) questionnaires in the
program

• Use of the Activities Diary function
correlated with better self-
management of fatigue

Jongen et al.
(2016)40

Netherlands • To assess utilization of and satisfac-
tion with MSmonitor and its com-
ponents and functionalities

Quantitative with
open text for
suggestions in
survey

Observational
cross-sectional
study (survey)

Persons with MS that started using
MSmonitor at least 1 year before
the date of the survey

55 • The use of MSmonitor was highly sat-
isfactory and improved patient insight
into MS symptoms and disabilities

• Functions with high utilization and
high satisfaction were the Multiple
Sclerosis Impact Profile (MSIP), Med-
ication and Adherence Inventory, and
e-consult. Activities diary is another
highly utilized component

Jongen et al.
(2020)42

Netherlands • To explore short-term changes in
self-efficacy, self-management,
autonomy, and participation in
persons with MS using MSmonitor

Quantitative

Prospective,
quasi-experimental
study (survey)

Persons with MS

Excluded persons with clinically
isolated syndrome, or with serious
cognitive impairment, or with
limited understanding of Dutch
language, or in nursing homes

45 • Short-term improvements to self-
efficacy, self-management, autonomy,
or participation should not be
expected with MSmonitor usage

Köpke et al.
(2009)45

Germany • To evaluate an education program
that aims to involve patients with
MS in decisions on relapse
management

Quantitative

Randomized
controlled trial

Persons with MS with at least one
relapse during the past 12 months
or at least two relapses during the
past 24 months, and no major
cognitive deficit

150 • Evidence-based patient education
program led to more autonomous
decision-making in patients with
relapsing MS

Liang et al.
(2006)43

United
States

• To describe the development of a
Web-based intervention support
system (WISS) to improve health
related behaviour through provision
of tailored interventions based on
the transtheoretical model

Quantitative

Randomized
controlled trial

Persons with MS taking interferon
beta-1a

366 • Integration of behavioural theories
with web-based decision support
systems can contribute to better
healthcare delivery

Mokhberdezfuli
et al.
(2021)44

Iran • To develop a smartphone-based
application for self-management in
MS that can support informational
and functional needs of patients

Quantitative
Multi-methods

Phase 1 - Cross
sectional study
(survey)

Phase 2 -
Retrospective
cohort study

Phase 1: Neurologists who worked
in three teaching hospitals and
persons with MS

Phase 2: Neurologists and persons
with MS different from Phase 1

192

Phase
1–126

Phase
2–66

• The application was successfully
designed through the study and was
able to collect patient data and
facilitate consultation
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delivery through the implementation of the WISS and better neurological
and nursing care after implementation of the MSmonitor.40,43 None of the
studies reported on costs or cost-effectiveness.

4. Discussion

In this scoping review, we identified and summarized the literature on
medication self-management toolkits for adults with MS. The key
takeaways from this review include the following: (1) there are few pub-
lished self-management toolkits available to assist with medication man-
agement among persons with MS; (2) three of the four toolkits leveraged
the use of technology (e.g., smartphone-based applications, web-based pro-
grams); and (3) most studies (n = 5) used only quantitative data with an
absence of qualitative inquiry exploring patient user experiences.

The first main finding from this review was that there are limited stud-
ies overall on medication self-management. After a comprehensive search,
only four different toolkits were identified that were designed to support
medication management. Of the four toolkits identified, there was signifi-
cant variability in the overall design, delivery (method and by whom),
and duration. For example, the MSmonitor involved daily to monthly
5

interactions,40–42 compared to a one time interaction with the ‘Education
program on MS relapse management’,45 and the WISS was tailored to the
patient's schedule.43 The toolkits also varied inwhether a healthcare profes-
sional or educator was involved orwhether independently used by patients.
Similarly, van de Hei et al. (2021) also found heterogeneity in their litera-
ture review on toolkits for asthma and chronic obstructive pulmonary
disease.27 While van de Hei et al. (2021) identified the adherence of medi-
cations improved with personalized medication management toolkits
among persons with asthma and/or chronic obstructive pulmonary disease,
they also noted a wide variation in content, effects on clinical outcomes,
and methodological quality.27 Specific strategies identified in van de Hei
et al.'s (2021) review included various components of reminders, educa-
tion, motivation, feedback on medication use, simplifying the medication
regimen, and shared decision-making.27 Multi-components were the most
commonly identified interventions, which were categorized as either phar-
macy care interventions (e.g., led by pharmacists) or self-management sup-
port interventions (e.g., led by other healthcare professionals, educators or
researchers).27 Notably, van de Hei also identified a gap in toolkits being
tailored and adapted to the unique adherence-related barriers for patients,
and highlighted the importance of tailoring given the complexity of factors



Table 2
Toolkit characteristics and outcomes.

Author (Year) Toolkit Name and Goal Format (Physical
or Online) and
Setting

Target Population Content & Components of
Self-Management

Delivery and
Duration

Results and Conclusions

Jongen et al.
(2015)41†

MSmonitor
An interactive web-based
program to promote
self-management and
multidisciplinary care
among persons with MS

Online -
Web-based
program

Hospital

Persons with MS Psychometrically validated
questionnaires, inventories,
diaries, electronic consult,
personal e-logbook

Self-Management:††

Medical, emotional, role

Delivery:
Web-based
program that can
be used on
computers, tablets,
and smart phones

Duration:
Not reported

• Quality of life improved in all
three subgroups of patients
based on completion of
activities diary

• Frequency of activities diary
usage was correlated with
degree of fatigue
improvement

Jongen et al.
(2016)40†

MSmonitor
An interactive web-based
program to promote
self-management and
multidisciplinary care
among persons with MS

Online -
Web-based
program

Not reported

Persons with MS Psychometrically validated
questionnaires, inventories,
diaries, electronic consult

Self-Management:
Medical, emotional, role

Delivery:
Web-based
program that can
be used on
computers, tablets,
and smart phones

Duration:
At least 1 year

• 46% of the participants
reported gaining better
insight into their symptoms
or disabilities, 18% could
better handle their symptoms
or disabilities

• 54%–68% responded with
better quality of nursing care,
only 23%–30% responded
with better quality of
neurological care

Jongen et al.
(2020)42†

MSmonitor
An interactive web-based
program to promote
self-management and
multidisciplinary care
among persons with MS

Online -
Web-based
program

Hospital

Persons with MS Psychometrically validated
questionnaires, inventories,
diaries

Self-Management:
Medical, emotional, role

Delivery:
Web-based
program that can
be used on
computers, tablets,
and smart phones

Duration:
4 months

• Self-efficacy, autonomy and
participation were
unchanged for intervention
and control groups

• Only change to the interven-
tion group was increase in
self-management knowledge
(control group remained the
same)

Köpke et al.
(2009)45

Relapse Management
Course
An education program that
aims to involve patients
with MS in decisions to
improve autonomous
management of relapses

Physical

Hospital

Persons with MS with at
least one relapse during
the past 12 months or at
least two relapses during
the past 24 months

Topics: Personal experiences,
relapses, relapse therapy,
oral corticoid therapy,
options, reflection,
evaluation

Materials: presentations,
leaflets, posters, education
booklet, group work,
information sheet, guided
discussion

Self-Management:
Medical, emotional, role

Delivery:
Delivered by a
nurse and a
specially trained
patient with MS

Duration:
One 4-h session

• More relapses were reported
in control group than inter-
vention group, but propor-
tions of relapses were similar
between groups

• Participants in the interven-
tion group were more likely
to choose less invasive
treatment options

• More participants in the
intervention group reported
relapses with a perceived
active role in treatment
decision making

• Intervention group rated
their course of disease (or
changes to their diseases)
better than control group

Liang et al.
(2006)43

Web-based Intervention
Support System (WISS)
A web-based system
designed to motivate
continuation of
medications in patients and
improvements to
health-related behaviour

Online -
Web-based system

Not reported

Persons with MS taking
interferon beta-1a

Tailored information,
intervention calls

Self-Management:
Medical

Delivery:
Call centre
representatives
trained on how to
use WISS through
telephone or online
surveys

Duration:
3 months

• Discontinuation rate of inter-
feron beta-1a in the control
group is higher than the
intervention group

• Patients in the intervention
group moved to stages where
interferon beta-1a is less
likely to be discontinued

Mokhberdezfuli
et al.
(2021)44

Smartphone-based
Application
A smartphone-based
application developed to
improve self-management
in MS

Online -
Smartphone-based
application

Not reported

Persons with MS and
neurologists

Topics: personal information,
overall reaction to the
software, screen,
terminology and system
information, learning,
system capabilities

Self-Management:
Medical, emotional, role

Delivery:
Application was
installed on the
patients'
smartphones

Duration:
Not reported

• Good satisfaction and good
usability reported by users

† The MSmonitor toolkit was examined in three different studies by Jongen et al., reflecting different components of the MSmonitor, objectives, methods, results, and
conclusions.

†† Self-management components were classified bymedical (e.g., adherence, medication-taking), emotional (e.g., coping strategies, mood), and role (e.g., problem-solving,
interacting with healthcare professionals, family/friends).
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contributing to adherence. In the present review, the MSmonitor was the
only toolkit we identified thatwas described to be designedwithin the prin-
ciples of ‘autonomy’ and was adaptable to preferences of clinicians and
patients.40–42

Secondly, and not surprisingly, we found that the toolkits identified in
this review leveraged the use of technology. Three of the four toolkits
were delivered online,40–44 with twoweb-based programs (MSmonitor40–42

and WISS43), and one smartphone-based application.44 Usability of the
toolkits were investigated by Jongen et al. (2016)40 and Mokhberdezfuli
et al. (2021),44 and focused on what functions need to be included and
whether persons were satisfied with the existing toolkit. However, there
are factors to consider other than satisfaction and functionality that may
pose barriers to the use of digital toolkits. A recent literature review by
Gromisch et al. (2020) reported on several factors that affect usability of
mobile health technology by persons with MS.46 The review highlighted
that visual, finemotor, and cognitive function are important considerations
when delivering programs through technology.46 For example, persons
with MS often experience visual impairments,47 which have implications
on the font size and overall toolkit display.48,49 Furthermore, visual chal-
lenges coupled with fine motor issues experienced by persons with MS50

would also affect the size of the device (e.g., mobile phone, tablet, or lap-
top) and the amount of information displayed. It is important to consider
the cost and usability of such web-based programs and phone-based appli-
cations by personswithMS, as technology is increasingly involved in health
management. Overall costs and cost-effectiveness of these toolkits were not
explored in the included studies, which would be an important area for fu-
ture research. Cost-effectiveness analyses allows for the quantification of
relative costs and benefits to inform resource allocation.51,52 Given the
challenges with financial resources in healthcare, there is a need for plan-
ning and measuring costs with the design and implementation of health in-
terventions for optimal feasibility and sustainability within clinical
settings.44

Given the functional challenges (e.g., visual, motor, and sensory) that
may be experienced by persons with MS, it is important that toolkits are
co-designed by end-users and ongoing feedback is obtained.53 Qualitative
methods can help us to better understand the experiences of the end user
both when designing and evaluating tools.54 Of the six studies included,
only one study included open text in their survey for feedback.40 Qualita-
tive studies are important as they allow us to understand how individuals
perceive the toolkits and explore the acceptability and feasibility. Addition-
ally, qualitative data would provide important contextual information that
may inform tailoring toolkits depending on individual needs.54,55 While a
lack of qualitative studies exists on this topic at the time of this review, it
should also be noted that there is a lack of studies overall, which likely con-
tributed to the small number of articles identified. Due to the unique issues
faced by persons with MS, both qualitative and quantitative articles are
needed to understand and obtain a more holistic picture of the use of
toolkits for medication self-management in persons with MS.

4.1. Strengths and limitations

Our search may not have included all the terms relevant to medication
self-management as there are no subject headings specific to this concept.
However, tominimize this risk, we consultedwith a health science librarian
and content experts on our team in self-management andmedications to en-
sure subject heading and keywordswere comprehensive.We excluded con-
ference abstracts and proceedings which meant that certain studies that
reported their results in other settings may have been excluded. While it
is a strength of our study to include grey literature, the scope of grey litera-
ture reviewed was relatively limited and it is possible articles were missed.

5. Conclusion

Overall, this scoping review identified six articles describingmedication
self-management toolkits for persons with MS that have been reported in
7

the literature. Given the limited research to date, future development,
implementation, and evaluation mixed-methods research are warranted.
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