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Funding information MyREMEDY study aims to test the effectiveness of the online unguided self-
Breakthrough T1d help intervention MyDiaMate in decreasing diabetes distress in adults with T1D.
MyDiaMate is based on Cognitive Behavioural Therapy and consists of eight
modules, each focusing on a different aspect of living with T1D that is often
experienced as burdensome (e.g. hypoglycaemia, fatigue).

Methods: The effectiveness of MyDiaMate will be tested through a randomised-
controlled trial across four European countries (the Netherlands, Germany,

Spain and the United Kingdom). Six hundred and sixty adults (N=165 per
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1 | INTRODUCTION

The psychological burden of living with and self-managing
Type 1 Diabetes (T1D) is well-recognised." Up to 40% of
people with T1D show elevated diabetes distress, defined
as the negative affective experience caused by the demands
of living with and self-managing the disease.” In turn, dia-
betes distress can also adversely impact self management
and glycaemic outcomes in people with T1D.? There is a
pressing need for psychological support in this population
with a view on improving both mental and physical health.
There have been few psychological intervention studies
targeting diabetes distress in adults with (Type 1) diabetes.
For those studies, such interventions appear to have a de-
creasing effect on diabetes distress.*” However, the acces-
sibility of such interventions is limited in many settings,
often due to a lack of resources. Here, digital solutions or
e-mental health interventions can be helpful.*” E-mental
health has become widespread, as the recent COVID-19
pandemic has accelerated the uptake and applicability of
digital solutions for a range of mental health problems.*®
Therapist-guided online psychological interventions have
been shown to be effective for the treatment of depression
in people with diabetes and therefore have potential to be
implemented in routine diabetes care.'>** In addition to
this, (online) self-help programmes have been developed
and found to be effective in reducing diabetes distress,
depression and anxiety in people with diabetes with the
advantage of a large reach at relatively low costs.'* Such
an approach would appear particularly salient for persons
with diabetes experiencing difficulties in mentally coping
with the disease, as indicated by elevated diabetes distress.
This was the rationale for the development of MyDiaMate,
a multi-modal, online self-help programme specifically

country) with T1D will be recruited and randomised with a balance of 2:1 into
the intervention and care as usual groups. Intervention group members receive
access to MyDiaMate for 6 months, care as usual group members receive access
after 3months for 3months. Participants fill in questionnaires at 0 (baseline), 3
(effectiveness) and 6 months (follow-up). Primary outcome is diabetes distress
at 3months. Secondary outcomes are emotional well-being, psychological
self-efficacy in relation to diabetes, social engagement, fatigue, and glycaemic
outcomes. Moreover, logdata of MyDiaMate use is passively collected. Linear
mixed model analyses will be used to test the effectiveness of MyDiaMate along
with identifying which user subgroup benefits most from MyDiaMate use.

Trial Registration: Clinicaltrials.gov NCT06308549.

diabetes distress, e-health, self-help intervention, type 1 diabetes

Key points

« MyDiaMate is an online self-help application
targeting diabetes distress in Type 1Diabetes.

« The randomised-controlled MyREMEDY trial
investigates the effectiveness of MyDiaMate in
reducing diabetes distress.

o The trial is executed in the Netherlands,
Germany, the United Kingdom, and Spain.

tailored to the mental health needs of adults with T1D ex-
periencing diabetes distress. MyDiaMate can be used on a
mobile phone, tablet or computer and consists of multiple
modules focused on diabetes in the context of everyday
life, low mood, low energy, issues around hypoglycaemia,
coping with the social environment and problems around
eating. The application was pilot-tested for feasibility and
acceptability.” Based on the positive results, a pilot im-
plementation study was conducted in the Netherlands to
determine uptake and user behaviours. During a period of
22months, an updated version of MyDiaMate was freely
offered to adults with T1D for download and use, show-
ing widespread interest in using MyDiaMate.16 The posi-
tive results regarding feasibility and user behaviour justify
the conduct of an evaluation study analysing effective-
ness. The present study named MyREMEDY (MYdiamate
for REMission of Elevated diabetes Distress in tYpe 1
diabetes) aims to test the effectiveness of MyDiaMate in
a two-arm randomised-controlled trial running in par-
allel across four European countries (the Netherlands,
Germany, Spain and the United Kingdom). We have the
following objectives:
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1. To determine the effectiveness of MyDiaMate in terms
of improvement of diabetes distress (primary outcome)
at 3months, relative to care as usual (CAU) in adults
with elevated diabetes distress across four countries.

2. To determine changes in participants' self-reported
emotional well-being, fatigue, psychological self-
efficacy in relation to diabetes, social network and gly-
caemic outcomes at 3months against CAU.

3. To explore differential effects, that is who profits most
from MyDiaMate, based on the efficacy data, stratified
for baseline user profiles (diabetes distress and/or low
well-being, and/or fatigue) and usage of the app (as evi-
denced by log-data) in reducing diabetes distress.

2 | METHODS

21 | Design

A multi-national two-arm randomised-controlled trial
will be conducted, coordinated by one centre per coun-
try (Amsterdam UMC, FIDAM RDC—Research Institute
Diabetes, Universidad de Malaga, King's College London).
All participants will complete a set of questionnaires at
three time points via electronic person-reported out-
come surveys built into the Castor EDC: At baseline after
3months (efficacy measure) and after 6 months (follow-
up). After the baseline assessment, we randomise in-
dividuals with a balance of 2:1 (Intervention:CAU) per
country through Castor EDC in block sizes of 6, 9 and 12.
The intervention group will receive access to MyDiaMate
directly after randomisation for the duration of 6 months.
The CAU group will receive access to MyDiaMate
3 months later, following the efficacy measurement. A full
overview of the MyREMEDY study procedure is displayed
in Figure 1. The MyREMEDY study procedure is fully
digitalised, and participants do not have to travel for study
contacts.

2.2 | Intervention

MyDiaMate aims to assist persons living with T1D in im-
proving their mental health. It is web-based and can be
used both on a personal computer, smartphone or tablet
(Android or iOS). MyDiaMate runs on a secure, user-
friendly eHealth platform (www.minddistrict.com) and
does not require a referral or support from a health care
professional. The programme is designed for people with
T1D experiencing diabetes-related emotional distress. It is
not meant to replace professional psychological help and
does not provide any medical advice. The content and fea-
tures of MyDiaMate have been developed iteratively, with
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input from people with T1D as well as health profession-
als throughout the development process." It is grounded
in principles of Cognitive Behavioural Therapy (CBT),
building on diabetes-specific CBT interventions that has
been shown to be acceptable, appreciated and effective in
adults with T1D.'1317-20

MyDiaMate offers various features known to be crit-
ical for successful self-help and engagement, such as
goal setting, self-assessments, psychoeducation with
tips and tricks and links to resources (e.g. peer support),
cognitive and behavioural strategies and exercises (in-
cluding relaxation, mindfulness), patient videos (testi-
monials), mood and energy journalling and automated
notifications. Modules are translated into the respective
languages, with the same content and format across the
four participating countries. The wording used in the
programme is constructive and adapted to local customs
(e.g. addressing the user formally or informally depend-
ing on local cultural norms). MyDiaMate allows for flex-
ible use, where favourite pages can be bookmarked, and
the user can stop and restart at any time and as often
as wished. In the MyREMEDY study, MyDiaMate offers
eight modules (Figure 2). The first module (‘Diabetes
in Balance’) opens by default for all participants and
is centred around common sources of diabetes dis-
tress, such as the disruptive impact of stress on blood
glucose, worries about complications and coping with
‘negative’ results. After finishing ‘Diabetes in Balance’,
the participant can choose to activate four short psycho-
educational modules that focus on coping with hypogly-
caemia and related concerns (‘Hypos’), problems related
to eating behaviour (‘Food and Feelings’), stressful social
interactions (‘My Environment’) and setting and follow-
ing realistic goals (‘My Goals’), in no particular order.
The programme also offers two in-depth modules, called
‘My Mood’ and ‘My Energy’. The first aims to improve
emotional well-being and offers CBT-based techniques
for helpful thinking, stress management and mood re-
pair.® ‘My Energy’ is aimed at decreasing persistent
fatigue and offers evidence-based strategies, including
restoring sleep/wake rhythm and engaging in activity
scheduling.'” In our previous studies, MyDiaMate users
presented with different profiles in terms of their specific
concerns, level of emotional well-being and fatigue.'® To
help the participants decide on whether to follow the
‘My Mood’ and/or ‘My Energy’ module that take more
reading time and practicing, we added a short assess-
ment. At the start of ‘Diabetes in Balance’, participants
fill in the Fatigue subscale of the Checklist Individual
Strength (CIS) and the World Health Organisation-Five
Well-Being Index (WHO-5).2"* If a participant scores
<13 on the WHO-5 or >35 on the CIS fatigue subscale,
the ‘My Mood’ or ‘My Energy’ module will be triggered
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Receival of information
material and consent form

Signing the informed
consent and submitting it
to the researchers

Participant not eligible. Phone call to screen for
Participation ends here eligibility

Participant is eligible to
participate

Filling in the first set of
questionnaires

Intervention

Care as usual MyDiaMate

Filling in the second set of
questionnaires

MyDiaMate Filling in the third set of
R E M E DY questionnaires

NICA

FIGURE 1 Flowchart of the MyREMEDY study procedure.
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Reflection
Triggered automatically after 6 weeks

MOHR ET AL.
My Mood Bﬂ Mood Diary
Triggered if WHO-5 <13
Diabetes in Balance
' My Energy E Energy Dia

o 9 Triggered if CIS-F 235 = st
=
=} )
T Food and Feelings

My Environment

Hypoglycaemia

oo [0 oo

My Goals

FIGURE 2 Overview of the MyDiaMate modules.

and appear on the homepage after 1week. In case both
scores cross the established cut-off scores, both modules
will be triggered sequentially: ‘My Mood’ after 1week
and ‘My Energy’ a week later, to avoid overload. The
mood and energy diaries are linked to their respective
modules and can be accessed by the participant if so
wished. Halfway through the 3-months of MyDiaMate
use, a ‘Reflection” module will appear on their home-
page. Here, participants are encouraged to think about
their learnings and (re-)visit modules if they feel like
they have not made sufficient progress.

2.3 | Participants and recruitment

Adults (age >18years) who received the diagnosis T1D
from a physician at least 6 months before study partici-
pation are eligible if they have a mean score >2 on the
2-item Diabetes Distress Scale (DDS-2), representing
clinically meaningful diabetes distress,”® and have ac-
cess to the Internet on a smartphone or tablet/laptop/pc
for the entirety of the study duration. Exclusion criteria
include: having been diagnosed with a psychiatric dis-
order (e.g. depressive disorder, anxiety disorder, schiz-
ophrenia, bipolar disorder, dementia, post-traumatic
stress disorder and personality disorder) in the past
6months for which the person is under psychologi-
cal/psychiatric treatment, suicidality, having started
a treatment with psychotropic medication in the past

3 months, illiteracy, cognitive impairment, vision and/or
hearing problems that would hamper using MyDiaMate
and (only applicable to the Netherlands) prior use of
MyDiaMate. Participants will be recruited via the local
study websites, social media, diabetes organisations,
study participant databases and outpatient clinics across
each country.

2.4 | Procedures

Adults who are interested in participating in the
MyREMEDY study can contact the researchers via email
or by filling in a contact form on the local research web-
sites and receive the information letter and consent form
via email or post. Candidates have 14days to read the
information letter, ask questions and send the signed
consent form back to the local research assistant. After
having received the signed informed consent form, the
local research assistant schedules a phone call or online
meeting with the candidate, during which the inclusion
and exclusion criteria are screened. If eligible, partici-
pants receive the invitation to fill in the baseline meas-
urement. If the candidate is not eligible or fails to fill in
the baseline assessment within 14 days (a necessary con-
dition for randomisation), they can no longer participate
in the MyREMEDY study and will be replaced. After the
baseline measurement, participants are randomised di-
rectly. Those in the intervention group receive access to
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MyDiaMate immediately. Three months after randomisa-
tion, participants receive the invitation to complete the
second (efficacy) measurement. After completing the sec-
ond measurement, the participants in the CAU group also
gain access to MyDiaMate. Another 3months later, all
participants receive an invitation to the third and last (fol-
low-up) measurement. With this, access to MyDiaMate
is revoked and the MyREMEDY study ends for the par-
ticipant. Participants in the intervention group who have
not accessed MyDiaMate receive a reminder 7days after
account creation from the research assistant. Participants
who have voluntarily dropped out or withdrew from the
study for any reason at any point after having filled in the
baseline assessment will not be replaced; however, the
data collected up to this point will be utilised in analyses.
Participants receive a reimbursement of 10€/10£ for each
completed questionnaire.

2.5 | Assessments

The following variables are assessed: Socio-demographic
(only at baseline) and clinical (e.g. comorbidities, usage
of health care) characteristics, and at all three meas-
urement points: diabetes-related distress, emotional
well-being, psychological self-efficacy in relation to
diabetes, social engagement, fatigue and glycaemic out-
comes. Moreover, we also passively collect the logdata
of MyDiaMate use.

2.5.1 | Main outcome

2.5.1.1 | Diabetes-related distress

The Problem Areas in Diabetes (PAID) questionnaire
measures diabetes-specific psychosocial adjustment in 20
items measured on a 5-point scale.** A higher total score
(range 0-100) translates to more diabetes distress.

2.52 | Secondary outcomes

2.52.1 | Emotional well-being

The World Health Organization—Five Well-Being Index
(WHO-5) self report measure assesses current mental
well-being in five positively formulated items measured
on a 6-point Likert scale.”” A higher total score (range
0-100) represents higher emotional well-being.

2.5.2.2 | Psychological self-efficacy in relation to
diabetes

The 8-item short form of the Diabetes Empowerment
Scale (DES-SF) assesses psychological self-efficacy in

relation to diabetes on a 5-point scale.”>** A higher mean
score (range 1-5) represents stronger psychological self-
efficacy in relation to diabetes.

2.5.2.3 | Social engagement

The 6-item abbreviated Lubben Social Network Scale
(LSNS-6) measures social networks and social support on
a 6-point scale.”” A higher sum score (range 0-30) repre-
sents more social engagement.

2.5.24 | Fatigue

We use the 8-item Fatigue Severity subscale of the Checklist
Individual Strength (CIS) to assess fatigue on a 7-point
scale.”! Positively framed items will be recoded, so that a
higher sum score (range-56) represents stronger fatigue.

2.5.2.5 | Glycaemic outcomes

At all three measurement points, participants self report
clinical and glycaemic metrics, if known or possible. The
metrics in question are: way of administering insulin,
presence (yes/no) and nature of complications, presence
(yes/no) and nature of comorbidities, number of events
of severe hypoglycaemia and ketoacidosis, most recent
HbA1lc (measured in both mmol/mol and %) and, if the
participant makes use of Continuous Glucose Monitoring:
Average glucose, upper and lower personal limit of the
target range and the time above, below and within that
target range across the past 14 days.

2.5.2.6 | MyDiaMate usage

Minddistrict automatically collects and saves intervention
usage data (=logdata) that will be exported at two points
in time: After the first 3 months (efficacy measure) and at
the end of the 6 months (follow-up measure). In line with
the MyDiaMate pilot, we will investigate the frequency
of opening and completing modules respectively, mod-
ule completion time, and answers given to self-reflection
questions within modules.'>*¢

2.6 | Sample Size

We can expect an effect size of 0.3 as this is in line with
results from meta-analytic reviews on psychological in-
terventions for diabetes.**® To be able to detect a small
to moderate effect size of 0.3 (Cohen's d) on the Problem
Areas in Diabetes questionnaire, our main outcome meas-
ure, a total sample of N=528 is needed. The calculations
in G*Power took into account: Baseline assessment as co-
variate, 2:1 randomised groups, a power of 0.90 and a two-
sided alpha of 0.05. Anticipating an attrition rate of 20% at
3months, we aim to recruit N=660 participants, which is
N=165in each country.
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2.7 | Analysis plan

Data collected from Germany, Spain and the United
Kingdom will be transferred to Amsterdam UMC (the
Netherlands) and analysed centrally at the end of the study
(estimated Autumn 2025). We have no reason to expect that
the effects of the intervention will differ between the partici-
pating countries; however, we will check this assumption.
Data will therefore be pooled and analysed together based
on the intention-to-treat population. Intention-to-treat is
defined as every person who completed the baseline assess-
ment, irrespective of completion of the study. We will make
use of the most up-to-date version of IBM SPSS Statistics
and RStudio to analyse the data. Socio-demographic and
clinical characteristics will be extracted from the baseline
questionnaire in order to describe the sample. In line with
our primary objective, we will build linear mixed-effects
models predicting the PAID score from the interaction of
group membership with time. If relevant baseline differ-
ences between groups occur, the analysis will be adjusted
accordingly. In case of substantial violation of the normal
distribution, analyses will be adjusted. As for the first of
the secondary objectives, we will build linear mixed-effects
models in order to predict the WHO-5, CIS fatigue subscale,
DES-SF and LSNS-6 scores as well as glycaemic outcomes
from the interaction between group membership and time.
If relevant baseline differences between groups occur, the
analysis will be adjusted accordingly. In case of substantial
violation of the normal distribution, analyses will be ad-
justed. Lastly, we will explore differential effects by modera-
tion analysis, looking into which subgroup of MyDiaMate
users benefits the most from the programme. Data that will
be analysed includes, but is not limited to, MyDiaMate usage
(logdata), socio-demographic and clinical characteristics,
mental health (i.e. baseline scores on the PAID, WHO-5, CIS
fatigue subscale, DES-SF and LSNS-6) and glycaemic met-
rics (e.g. HbAI1C, time in range). Sensitivity analyses with
the per-protocol population will be conducted. Per-protocol
is defined as participants who completed the baseline and
the 3-month assessment and for participants of the inter-
vention group who opened MyDiaMate at least once. Linear
mixed-effects models are robust to missing data; therefore,
no further missing data treatment will be applied. All anal-
yses will be performed with an alpha of 0.05. Correction
for multiple testing will be applied in line with the data’s
distributions.

3 | DISCUSSION

A significant proportion of people with T1D experience
mental health problems and only a minority has access to

DIABETIC IR

psychological support.”® E-health interventions can help
to bridge this gap, at least for those with mildly to mod-
erately severe distress. In MyREMEDY, we investigate
the effectiveness of the web-based self-help programme
MyDiaMate, in adults with elevated diabetes-related dis-
tress across four European countries: The Netherlands,
Germany, the United Kingdom and Spain. The pro-
gramme is suited for people with T1D without psychiat-
ric co-morbidity who may not be eligible for professional
psychological treatment or unwilling to seek professional
support because they prefer to solve their problems on
their own or with the help of family peers. MyDiaMate
may also be useful as a way of lowering diabetes distress
for adults on a waitlist or for persons with T1D who have
previously received professional treatment and strive to
maintain their acquired coping skills and mental resil-
ience. This multi-national study will add to the literature
regarding the effectiveness of online, low-intensity, un-
guided diabetes-specific psychological support in adults
with T1D. Based on our pilot studies, we do not expect
problems recruiting eligible persons with T1D.">'® From
previous research into unguided mental health self-help
applications, we can expect modest effect sizes when used
as intended.? Importantly, this study will most likely pro-
vide insights to help better understand the differential ef-
fects of MyDiaMate, taking individual characteristics into
account. This should stimulate further improvements of
the self-help intervention, both in terms of personalisa-
tion of content and features, as well as stimulating user
engagement. The long-term goal is to make MyDiaMate
widely available and adapt the programme for more spe-
cific and individual mental health concerns, along with
other target audiences, such as non-western populations,
people with type 2 diabetes, youth and parents of minors
with T1D.

FUNDING INFORMATION

The MyREMEDY clinical trial is funded by the
Breakthrough T1d. Participant inclusion started in spring
2024, and data collection is planned to finish by autumn
2025. We aim to present trial results at scientific confer-
ences and publish in peer-reviewed scientific journals
and sources widely available to people with T1D, such as
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