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Abstract

Background Despite remarkable medical advances in the treatment of rheumatoid arthritis (RA), a subset of patients
fails to achieve complete clinical remission, as the Patient Global Assessment (PGA) of disease activity remains

above 1, even after the inflammatory process is brought under control. This so-called state of ‘PGA-near-remission’
negatively impacts individuals'functioning and potentiates inadequate care. Fatigue is a distressing and disabling
symptom frequently reported by patients in PGA-near-remission, and its management remains challenging. While
classic cognitive-behavioural interventions show some benefits in managing fatigue, there is potential for improve-
ment. Recently, contextual-cognitive behavioural therapies (CCBT), like mindfulness, acceptance, and compassion-
based interventions, have shown promising results in fatigue-associated disorders and their determinants. This study
primarily aims to examine the efficacy of the Compassion and Mindfulness Intervention for RA (MITIG.RA), a novel
intervention combining different components of CCBT, compared to treatment-as-usual (TAU) in the management
of RA-associated fatigue. Secondary aims involve exploring whether MITIG.RA produces changes in the perceived
impact of disease, satisfaction with disease status, levels of depression, and emotion-regulation skills.

Methods This is a single center, two-arm parallel randomized controlled trial. Patients will be screened for eligibility
and willingness to participate and will be assessed and randomized to the experimental (MITIG.RA +TAU) or control
condition (TAU) using computer randomization. MITIG.RA will be delivered by a certified psychologist and comprises
eight sessions of 2 h, followed by two booster sessions. Outcomes will be assessed through validated self-report
measures, including fatigue (primary outcome), perceived impact of disease, depressive symptoms, mindfulness, self-
compassion, safety, and satisfaction (secondary outcomes). Assessment will take place at baseline, post-intervention,
before the first and second booster sessions (weeks 12 and 20, respectively), and at 32 and 44 weeks after the inter-
ventions'beginning.

Discussion We expect MITIG.RA to be effective in reducing levels of RA-associated fatigue. Secondarily, we hypoth-
esize that the experimental group will show improvements in the overall perceived impact of disease, emotional
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distress, and emotion regulation skills. Our findings will contribute to determine the benefits of combining CCBT
approaches for managing fatigue and associated distress in RA.

Trial registration ClinicalTrials.gov NCT05389189. Registered on May 25, 2022.
Keywords Rheumatoid arthritis, Fatigue, Psychotherapy, Mindfulness, Self-compassion, Acceptance and

commitment therapy
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Introduction

Background and rationale {6a}

Rheumatoid arthritis (RA) is a chronic condition of
unknown aetiology, characterized by pain, swelling, stiff-
ness, and progressive disability, caused by the inflamma-
tion and gradual destruction of the synovial joints [1]. It
affects around 0.5% of the adult population worldwide,

being more frequent in women [2, 3], and significantly
impacts several health-related domains (e.g. fatigue,
sleep), affecting the individual’s functioning, well-being,
and quality of life [4-6].

Current recommendations on treatment and man-
agement of RA follow a treat-to-target (T2T) approach
aimed at achieving remission of the inflammatory pro-
cess, or at least low disease activity, as soon and as con-
sistently as possible [7, 8]. The guiding principles include
regular quantitative assessments of inflammatory activity
and consequent adjustment of immunosuppressive medi-
cation to ensure persistent clinical and analytical remis-
sion [8]. The definitions of remission currently endorsed
by the American College of Rheumatology (ACR) and
the European Alliance of Associations for Rheumatol-
ogy (EULAR) [9], are based on tender and swollen joint
counts, acute phase reactants, and the patients’ global
assessment of disease activity (PGA), with or without the
physician’s global assessment [9].

Due to advances in pharmacological treatments and
the implementation of the T2T approach, remission has
become a feasible and rather frequent outcome in RA
[10]. However, about one-third of all patients with RA fail
to achieve a complete remission status according to the
Boolean definition endorsed by ACR and EULAR, despite
the absence of inflammation, solely due to the PGA score
(>1), a status coined ‘PGA near-remission’ [11-13]. This
condition entails an elevated risk of overtreatment if
current recommendations are strictly followed [14-16].
These patients’ conditions cannot be improved by addi-
tional immunosuppression, as the disease process is
already under control. Instead, they require adjunctive
measures designed to address the mechanisms underly-
ing the unabated PGA, with emphasis on fatigue [12].

Published reports suggest that pain, functional impair-
ment, fatigue, and comorbidities (e.g. depression and
anxiety) are the major determinants of PGA [12, 13, 17],
especially after remission of the inflammatory process
has been achieved [12, 17]. In this sense, PGA is primar-
ily a measure of disease impact, i.e. a mirror of current
somatic symptoms and functional impairment, rather
than a reliable reflexion of inflammatory activity [12, 17].

These observations support the proposal for a dual
target strategy in the management of RA [16] whereby
a specific target focused on the patient’s experience of
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the disease would be pursued in parallel with the cur-
rent one, defined by disease remission, sharpened by the
exclusion of PGA.

In RA, more than 70% of patients report levels of
fatigue that are similar to those observed in chronic
fatigue syndrome [18], and half of all patients report it as
severe and of the highest priority in their list of persistent
complaints [19]. These observations are similar among
patients in PGA-near-remission despite being virtually
devoid of joint inflammation [12]. Patients often consider
that this symptom is unduly ignored by clinicians [20].

Multiple factors have been associated with fatigue
observed in RA [21], reinforcing its complex and multi-
causal nature [22]. Depression, disability/inactivity, and
sleep disturbances seem to be key drivers of fatigue [23],
whereas pain and disease activity appear to play a rather
minor role [22]. This complexity underlies the major
challenge faced so far in the design and implementation
of effective interventions.

Adjunctive non-pharmacological interventions, includ-
ing exercise, counselling, occupational therapy, cogni-
tive behavioural therapy (CBT), and other psychological
interventions, have been associated with positive results
[24-26]. CBT is the gold standard intervention in many
mental and physical health conditions, and a valu-
able intervention in RA [27-29], with proven beneficial
effects in chronic pain, sleep difficulties, fatigue, self-
management, self-care, coping, and well-being, both in
individual and group settings [30].

Lately, contextual CBT interventions, such as mind-
fulness, acceptance, and compassion-based approaches,
have equally been showing promising results [31, 32].
These types of interventions promote the establishment
of a different relationship with internal experiences (e.g.
cognitions and emotions) and the body, variables of vital
importance in the experience and management of RA
[33]. Preliminary evidence suggests that mindfulness-
based interventions may help improve RA-related out-
comes and associated psychological distress [31, 34, 35].
Regarding acceptance and commitment therapy (ACT),
studies have found it effective in enhancing the qual-
ity of life [36]; improving chronic illness-related symp-
toms, such as pain, depression, and anxiety [37-39]; and
decreasing fatigue levels in chronic fatigue syndrome
[40]. ACT has also been shown to implicitly promote
self-compassion (e.g. a warm and compassionate stance
towards oneself in the face of setbacks [41], a recognized
buffer against depression and negative pain-related out-
comes [42]). Although CBT and ACT differ in their
philosophical stance and therapeutic techniques [43,
44], they can be integrated in a coherent way in order
to target different processes (i.e. pain, sleep disturbance,
emotion dysregulation, psychological and behavioural
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inflexibility, functional impairment) underlying the main-
tenance and exacerbation of physical and mental symp-
toms, including fatigue, in RA [45]. The integration of
traditional CBT and mindfulness, acceptance, and com-
passion-based approaches reflects the expansion of the
field, in the face of cumulative evidence, the inclusion of
both change-oriented and acceptance-oriented strate-
gies in context-sensitive approaches, and follows efforts
to optimize existing CBT protocols to favour or improve
treatment response [46]. In addition, a combination of
different contextual cognitive-behavioural interventions,
such as those included in the MITIG.RA programme (i.e.
mindfulness, acceptance, and compassion-based strate-
gies), have been previously proposed and tested in peo-
ple with binge eating disorder [47], cancer [48], chronic
pain [49], and overweight and obesity [50]. Overall,
these studies have shown promising results in improv-
ing disease-specific symptoms, emotional distress, cogni-
tive and emotional regulation, healthy behaviours, social
functioning, and quality of life.

The intervention and therapeutic techniques used in
this study are feasible, accepted, and validated in online
environments [51-53] and reveal encouraging outcomes
in other chronic illnesses [42, 48, 53]. The researchers
combine distinct evidence-based therapeutic compo-
nents in a complementary and coherent way to target
relevant processes at play in RA with the objective of alle-
viating fatigue in patients with this condition.

Objectives {7}

The primary aim of the study is to investigate the impact
of the programme Compassion and Mindfulness Inter-
vention for RA (MITIG.RA) in RA-associated fatigue in
comparison with treatment as usual (TAU).

Secondary aims include the effects the intervention has
upon the patient’s satisfaction with disease status, overall
perceived impact of disease, depression and anxiety lev-
els, psychological flexibility, and self-compassion skills.

Trial design {8}

The MITIG.RA is a two-arm parallel superiority rand-
omized controlled trial. Participants will be randomized
(1:1) into one of two conditions: the experimental condi-
tion (MITIG.RA programme plus TAU) and the control
condition (TAU only). The first version of the protocol
was registered in ClinicalTrials.gov (NCT05389189) in
May 2022, before the enrolment of patients. This proto-
col was written in accordance with the Standard Proto-
col Items: Recommendations for Interventional Trials
(SPIRIT) guidelines. The Consolidated Standards of
Reporting Trials (CONSORT) guidelines will be followed
when reporting the results of the study.
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Methods: participants, interventions and outcomes
Study setting {9}

The study is conducted in the Rheumatology Department
at Centro Hospitalar e Universitario de Coimbra, an aca-
demic rheumatology department in a Portuguese tertiary
hospital.

Eligibility criteria {10}

Participants will be recruited among adult patients with
RA followed in the Rheumatology Department at Centro
Hospitalar e Universitario de Coimbra.

All consenting patients will be clinically evaluated by
the rheumatologist of the research team and fill out the
Rheumatoid Arthritis Impact of Disease score (RAID)
[54, 55] and the Patient Experienced Symptom State
(PESS) [56, 57] to ascertain eligibility.

For patients to be eligible to participate in this study,
they must meet the following inclusion criteria: (a) age
between 18 and 65 years, (b) meet the 1987 ACR [58] or
2010 ACR/EULAR [59] classification criteria for RA, (c)
be currently in PGA-near-remission (as defined by ten-
der and swollen 28 joint counts and CRP (mg/dL)<1
and a PGA value>1), (d) a score in the domain fatigue
of the>3, (e) a PESS rating < ‘good, and (f) under stable
medication (at least 3 months).

Participants will be excluded from the study in case
they present one or more of the following criteria: (a)
less than 6 years of formal education; (b) unable to attend
Zoom meetings unaided; (c) unable to complete self-
report measures unaided; (d) presence of pain-related
comorbidities (e.g. fibromyalgia or osteoarthritis); (e)
presence of other comorbid medical conditions that may
cause fatigue, such as anaemia (Hb<10 mg/dL), uncon-
trolled hypothyroidism, or cancer; (f) presence of severe
psychological symptoms or disorders (e.g. psychosis,
severe depression, substance abuse); (g) currently under-
going psychological or formal psychiatric treatment; (h)
pregnant patients; (i) presence of high levels of disabil-
ity (advanced articular/bone erosion); and (j) inability or
refusal to provide informed consent. Those who decline
to participate will be inquired about the underlying
reasons.

Who will take informed consent? {26a}

The potentially eligible patients will be contacted by the
research nurse who will explain the study and invite them
to participate. Willing patients will receive the informed
consent form with detailed information and will have the
opportunity to clarify any issue with the rheumatologist
from the research team to ensure a full understanding
of the entire clinical trial. Only patients who are freely
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willing to participate and sign the written informed con-
sent will be recruited. Participant’s written consent will
be obtained prior to any study procedures.

Additional consent provisions for collection and use

of participant data and biological specimens {26b}

This trial does not involve collecting biological specimens
for storage. There are no ancillary studies that require
additional consent provisions.

Interventions

Explanation for the choice of comparators {6b}

All patients will be treated with the standard of care
(TAU). The difference between arms will be the addition
of the Compassion and Mindfulness Intervention for RA.

Intervention description {11a}

Development of the intervention the MITIG.RA pro-
gramme follows the Medical Research Council’s (MRC)
framework for the development of complex interven-
tions, last updated in 2019 [60] and was developed by a
multidisciplinary team with clinical and academic expe-
rience in RA, composed of rheumatologists, nurses,
and psychologists. MITIG.RA design was informed by
existing protocols of individual and hybrid mindfulness,
acceptance, and compassion-based interventions [42, 49]
and on the RAFT study [61].

The experimental intervention, described below, will be
delivered in a group format, online, for eight consecutive
weeks, followed by two booster sessions after 4 and 12
additional weeks.

Intervention content
The MITIG.RA programme incorporates the following
key topics during the 8 weeks of intervention (1st phase):

(i) Psychoeducation on RA, sleep hygiene, exercise,
and general nutritional recommendations (pro-
mote behavioural change and self-care, boost the
sense of self-worth and self-efficacy)

(i) Activity engagement and pacing

(iii) The functioning of the mind and its problematic
patterns

(iv) Focusing on the ‘here and now’ (mindfulness)

(v) Learning new ways of self-relating—self-compassion

(vi) Making room for suffering (acceptance)

(vil) Moving towards what matters (identification of
valued life directions and promotion of consistent
values and goal-directed behaviour)

(vili)Promote the implementation of the learned com-
petencies in everyday life; identify and deal with
future setbacks
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The booster sessions, at 4 and 12 weeks after comple-
tion of the first phase, will focus on the revision of previ-
ously learned concepts, evaluation of potential barriers/
difficulties encountered, strategies employed to deal with
them, and clarification of any impending question. They
will also revisit and reinforce the continued practice of
mindfulness, acceptance, and compassion exercises as
daily practices.

An overview of the intervention is provided in Table 1.

Implementation

A board-certified clinical psychologist with training in
contextual approaches will implement the protocol, fol-
lowing the intervention manual. The facilitator will be
provided with peer supervision during the implementa-
tion of the intervention. The intervention will be imple-
mented in groups of 10 RA patients in 8x2 h weekly

Table 1 Intervention overview
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sessions, followed by 2x2 h Zoom booster sessions after
4 and 12 weeks post-intervention. The sessions will be
held in private Zoom conferences, allowing the partici-
pants to interact and collaborate.

Each session will employ group dynamics, visual aids,
comprehensive metaphors, complementary e-books, and
experiential exercises. All sessions will follow the same
general structure: they will open with a gentle ground-
ing exercise, followed by a brief review of the proposed
weekly assignment (feedback, difficulties, and com-
ments on the practices). Then, the main session’s theme
and underlying concepts are introduced, followed by
the practice and sharing and discussion of the guided
experiential exercises. The session closes up with a brief
exercise.

The implementation and consolidation of learned strat-
egies in daily routines and practices will be regularly

Session Module

Content and learning objectives

Session 1 Psychoeducation

« Introduction to the programme: goals, overview, and ground rules

« Participants' presentation, motivations to participate, and expectations about the interven-

tion

- Identification of current difficulties in dealing with fatigue, prior coping attempts, and their
costs-benefits—creative hopelessness

« Psychoeducation about RA and fatigue (e.g. drivers'and ‘feeders’ of fatigue)—the impor-
tance of healthy lifestyle habits (sleep hygiene, physical activity, stress, and pacing)

Session 2 Psychoeducation and mindfulness

skills development

« Psychoeducation about the body-mind link, the function of the mind, and its patterns
- Promoting mindfulness skills and body awareness

« Introducing mindfulness in daily life:

«informal practice

Session 3 Mindfulness skills development

« Promoting mindfulness skills and body awareness

- Interoceptive exposure

- Get to know your ‘judgy’mind

Session 4 Promoting acceptance

- Control as a never-ending source of suffering

« Learning to 'unhook’and making room for discomfort

Session 5 Self-compassion

- Cultivating compassion towards others, with a special focus on kindness

- Compassion from others: an ally or an enemy?

- Exploring new ways of communicating effectively

Session 6 Self-compassion and loving kindness

+What is compassion got to do with it—compassion flows and compassion towards the self

- Bringing compassion to the body

- Fostering a different form of self-self and self-other relating

Session 7 Values and committed action

goals setting)

- Living a meaningful life (values work, identification of drainers'and ‘energizers, values-based

- Step-by-step action planning

- Identification of barriers and facilitators to committed action (reinforce the importance

of pacing)

Session 8 Closing session

- Review of the key concepts and take-home messages

- Identification and discussion of potential setbacks and strategies to deal with them

- Feedback on the intervention and progress made attending to the initial expectations

Follow-up after Booster sessions

2 and 4 months

- Refreshment of the main concepts; evaluate difficulties in the implementation and/
or practice of learned skills; revisit and consolidate mindfulness, acceptance, and compassion

exercises from the sessions
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encouraged and monitored. Supporting audio materials
featuring guided exercises will be provided for this pur-
pose. A logbook will be used for participants to register
notes, homework, and exercises and to promote con-
sciously driven and goal-oriented behaviour.

To be considered an ‘intervention receiver, each par-
ticipant will be required to have attended, at least, the
first session of the intervention. Participants attending
a minimum of 6 sessions will be considered completers.
Reasons for drop-out will be assessed and registered
whenever possible.

Fidelity assessment

Intervention delivery will be performed through online
group sessions using an online platform. The presence
of patients in the sessions will be registered and rated for
fidelity. An ‘effective’ fidelity rate has not yet been estab-
lished; however, we assume that attending at least 6 ses-
sions is likely to be adequate.

Treatment as usual (TAU)

All participants will benefit from the usual standard care
in accordance with the current practice at the participat-
ing centre, respecting international recommendations
for the management of RA. Treatment as usual consists
of regular appointments with the accompanying care
team, mainly involving disease assessment, treatment
adjustments, and lifestyle recommendations. The usual
care may include, according to the caring physician’s
orientation, treatment of comorbid conditions such as,
for instance, depressive or insomnia-related symptoms
with the use of antidepressants and benzodiazepines. All
medications and adjunctive therapies will be registered at
baseline and at each visit during the study period.

Criteria for discontinuing or modifying allocated
interventions {11b}

Patients who started psychological support outside of
the study will discontinue the trial. Patients in the inter-
vention group reporting severe adverse events or experi-
menting a severe worsening of their clinical condition
will discontinue the study and be referred for additional
treatment.

Participants may choose to stop participating in the
intervention or study for any reason and will be informed
on the permission, consent, and assent forms that they
can choose to stop participating in the study at any time
without consequence.

Strategies to improve adherence to interventions {11c}

Participants will be reminded regularly by the research
nurse of the online sessions. A complete timetable of
online sessions will be provided for each participant at
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the inclusion. Phone messages and email reminders will
be sent 24 h and 1 h before each online session. Similar
procedures will be implemented regarding the online
assessment battery comprising a set of validated self-
report measures at each time point. In case of absence,
the patient will receive a phone call from the research
nurse within 24 h later.

Relevant concomitant care permitted or prohibited

during the trial {11d}

Patients enrolled in the study are prohibited from receiv-
ing any psychological or formal psychiatric treatment
during the trial.

Provisions for post-trial care {30}

Following ethical requirements, participants assigned to
the control condition (i.e. TAU) will be given the oppor-
tunity to receive the newly developed intervention after-
wards. Those undergoing the experimental condition
(MITIG.RA) will be referred, in case they wish so, to fur-
ther individual psychological support.

Outcomes {12}
Primary outcome
The following is the primary outcome:

+ Fatigue: Fatigue levels will be assessed by the 0-10
numerical rating scale assessing fatigue as part of the
RAID [54], described below. Changes at the 3-month
follow-up after the second booster session, i.e. 32nd
week will be considered.

Secondary outcomes
The following is the secondary outcomes:

+ Satisfaction with disease status—PESS: The Patient
Experienced Symptom State (PESS) [56] evaluates
the patients’ degree of satisfaction with their RA sta-
tus during the last week, through a single item rated
on a 5-level Likert scale response (‘very bad, ‘bad;
‘acceptable; ‘good; and ‘very good).

« Perceived impact of disease—RAID and RAID.7: The
RAID is a 7-item patient-derived measure designed
to evaluate the patients’ perceived impact of RA
upon important health-related domains, namely
pain, functional disability, fatigue, sleep, physical
well-being, emotional well-being, and coping. The
items are rated using 11-point numeric rating scales.
Domains can be combined into a single score (RAID)
[55, 62] or used separately (RAID.7) [54]. Higher
scores indicate a greater impact of disease.
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+ Anxiety and depression—HADS: Levels of emo-
tional distress will be measured through the Hos-
pital Anxiety and Depression Scale [63, 64]. This
scale comprises 14 items, rated on a 4-point Lik-
ert scale, aimed at screening for the presence and
severity of anxiety and depressive symptoms in the
last 7 days. Higher values are indicative of more
severe levels of symptoms, with a cut-off score of
11 being indicative of a clinically significant mood/
anxiety disorder.

+ Self-compassion—SCS-sv: Self-compassion will be
assessed by the Self-Compassion Scale [65, 66]. This
12-item measure is a shorter form of the original
scale developed by Neff [67] and aims to assess the
type of relationship one establishes with oneself in
the face of setbacks or difficult times. Items are rated
on a 5-point Likert scale, with greater values indicat-
ing greater levels of self-compassion. While several
factorial solutions have been proposed, in this study,
we will use a two-factor structure, comprising the
self-compassionate attitude subscale and the self-
critical attitude subscale.

+ DPsychological flexibility—CompACT: Psychological
flexibility, a key construct in ACT, will be assessed
through the Comprehensive Assessment of Accept-
ance and Commitment Therapy (CompACT) [68].
This is a 23-item self-report measure rated using a
7-point response scale from 0 (‘'strongly disagree’)
to 7 ('strongly agree’). The scale comprises 3 fac-
tors, namely openness to experience (e.g. ‘I can take
thoughts and feelings as they come, without attempt-
ing to control or avoid them’), behavioural awareness
(e.g. ‘I do jobs or tasks automatically, without being
aware of what I am doing’), and valued action (e.g. ‘I
can identify the things that really matter to me in life
and pursue them’). Scores range from 0 to 60 (open-
ness to experience subscale), 0 to 30 (behavioural
awareness subscale), 0 to 48 (valued action subscale),
and O to 138 (total score) and are computed by sum-
ming all respective items. Higher scores indicate
greater psychological flexibility.

+ Patient global assessment of disease activity—PGA:
In our study, the PGA will not be used as an out-
come measure but as a tool used to define eligibility.
PGA is one of the most widely used patient-reported
outcomes in RA and is found in several scores, such
as the 28-Joint Disease Activity Score (DAS-28).
The PGA is a holistic assessment of disease that
goes beyond the objective measures of inflamma-
tion (acute phase reactants) and/or structural dam-
age (radiographic) [66, 69]Clique ou toque aqui para
introduzir texto.. Higher scores represent a higher
level of disease activity or a worse global health, since
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the proposed definition of low global assessment’
is<2.0 on a0 to 10 scale [70].

+ Safety of the intervention: Safety-related outcomes
will be evaluated through participants’ reporting of
adverse events and will include information regard-
ing the nature/type of adverse event, duration and
frequency of the event, and degree of association
with the intervention (‘no; ‘probably; ‘possibly; ‘ves’).

+ Feasibility and acceptability: Feasibility will not be
formally assessed in this study as they seem well-
established in the literature regarding similar inter-
ventions in similar contexts [51, 61]. However, all
aspects related to these dimensions will be proac-
tively monitored and registered, namely through
rates of attendance and drop-out and the respective
underlying reasons.

Participant timeline {13}
See Fig. 1 for the SPIRIT figure with the participant
timeline.

Sample size {14}

The primary outcome of the study will be the difference
in fatigue scores between the two intervention groups
at week 32, controlling for baseline values. Based on the
minimum clinical improvement established for RAID
score and on our previous study assessing the respon-
siveness of RAID.7i, we expect a minimum difference in
fatigue scores between the two groups of at least 3 points
[54, 71, 72].

A sample size of 91 was indicated by G*Power for anal-
ysis of covariance (ANCOVA) [a=0.05, 90% statistical
power, effect size of 0.50]. Assuming a 30% attrition rate
and rounding up for convenience, we plan to recruit a
total of 120 participants (60 participants per arm).

Recruitment {15}

Patients will be recruited from the rheumatology outpa-
tient clinic. Currently, more than 1300 RA patients have
regular follow-ups in our department, 700 being below
the age of 65 years, and around 40% are in PGA-near-
remission. All rheumatologists from our department will
be informed about the study, and a kind reminder will
be sent every week. Additionally, our research nurse will
verify the patients’ registry to identify potential candi-
dates to participate in the study.

Assignment of interventions: allocation

Sequence generation {16a}

After baseline assessment, participants will be assigned
either to the intervention or the control condition with
a 1:1 allocation by means of a computerized random
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Study period

Enrolment | Allocation

Post-Allocation

Timepoint -2 -t1 t0
(Weeks)

tl %) 3 t4 t5
Bwk) | (12wk) | @0wk) | 32wk) | (44 wk)
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Fig. 1 Schedule of enrolment, intervention, and assessments. Legend: *only for the experimental (active) condition. Booster sessions

at 1- and 3-month follow-ups are considered as part of the intervention: TO = baseline; T1 =post-intervention; T2 = before 1st booster session; T3 =
before 2nd booster session; T4 = 12-week follow-up; T5 = 24-week follow-up. MITIG.RA, Compassion and Mindfulness Intervention for Rheumatoid
Arthritis; TAU, treatment-as-usual; RAID, Rheumatoid Arthritis Impact of Disease; DAS28CRP3v, Disease Activity Score using 28 joints and C reactive

protein and three variables; PGA, Patient Global Assessment of disease activity; PESS, Patient Experienced Symptom State; HADS, Hospital Anxiety

Depression Scale; SCS-sv, Self-Compassion Scale; CompACT, Comprehensive Assessment of Acceptance and Commitment Therapy

number generator (www.random.org) stratified by
depression score (above/below HADS score of 8) [63].

Concealment mechanism {16b}

Allocation sequence concealment will be guaranteed by
using a third party (a research member responsible only
for generating the randomization schedule) and by using
sealed envelopes that are opened only after patients’
enrolment.

Implementation {16c}

Recruiters will engage with potential participants. After
the eligibility criteria have been confirmed, the alloca-
tion sequence will be generated by a computerized ran-
dom number generator by the coordinator of the study
(www.random.org). Another team person will assign par-
ticipants to the intervention (either MITIG.RA or TAU)
according to those sequences and subsequently enrol
participants in the study.
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Assignment of interventions: blinding

Who will be blinded {17a}

Given the nature of the study, it will be impossible to
blind participants regarding their allocation. However,
the following types of blinding will be implemented:
blind assessment (the rheumatologist performing the
examinations will be blind to the patient’s allocation)
and blind analysis (the researcher performing the sta-
tistical analysis will be blind to participants’ allocation).

Procedure for unblinding if needed {17b}
There will be no unblinding procedures due to the
nature of the intervention.

Data collection and management

Plans for assessment and collection of outcomes {18a}

The research team is responsible for the assessment and
collection of outcomes, being the content and timing of
the assessment similar to both intervention groups.

Clinical data and outcome measures will be col-
lected online, via Reuma.pt (www.reuma.pt), the official
and ethically approved national register of rheumatic
patients.

Sociodemographic information will be collected
from the patients’ files at baseline. Measurement of
C-reactive protein levels and clinical examination
and assessment of disease activity will be performed
and registered at screening, baseline, and after 20 and
44 weeks by the rheumatologist. Medication monitor-
ing and recording will be performed throughout the
study, from screening to the last follow-up period.

At baseline, 8 weeks (post-intervention), 12 weeks
(before the 1st booster session), and 20 weeks (before
the 2nd booster session), participants will complete an
online assessment battery comprising a set of validated
self-report measures (see Fig. 1). This assessment will
be repeated at 32 and 44 weeks to evaluate the persis-
tence of potential therapeutic gains over time. Each
patient will have private access to the questionnaires
through a personal registered account. The research
nurse will determine the correct completion of all
measures. Those responsible for delivering the inter-
ventions will not be involved in any form of data collec-
tion and analysis over the duration of the trial.

Plans to promote participant retention and complete
follow-up {18b}

The research nurse will contact the participants to
remember online scheduled sessions according to
the protocol, as well as the online assessment battery
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comprising a set of validated self-report measures at
each time point defined in the protocol.

The correct completion of all measures will be moni-
tored by a research nurse.

Data management {19}

In this RCT, all data will be gathered online and recorded
automatically. Data will be stored in a secure server,
Reuma.pt, which works as an electronic clinical file
available, designed to be used in real time while observ-
ing the patients. Patients have access to a dedicated and
protected area where they can fill in the self-assessment
questionnaires. Their answers are automatically loaded
on the consultation page. Reuma.pt is registered with
the national data protection authorities and respects all
applicable ethical principles and the General Data Pro-
tection Regulation.

A specific protocol for MITIG.RA trial will be devel-
oped and protected by personal and non-transmissible
username and password, limited to the research team
and for the included patients.

The data entry screens will resemble the paper forms of
the self-questionnaires included in the trial. Data integ-
rity will be enforced through a variety of mechanisms.
Referential data rules, valid values, and range checks
are considered in the Reuma.pt. The option to choose a
value from a list of valid codes and a description of what
each code means is available where applicable. Additional
errors, missing data, or inconsistencies will be detected
by Reuma.pt, and a list of irregularities/per patient will
be generated and shown to the research nurse whenever
the patient profile is accessed in the platform.

After study completion, anonymized data will be made
available for statistical analysis.

Confidentiality {27}

Subject confidentiality is strictly held by the partici-
pating researchers. All source records, including elec-
tronic ones, will be stored in secured systems. All data
in Reuma.pt will be encrypted, anonymized, and made
accessible only to the research team, through personal
and untransmissible username and password.

No identifiable information concerning enrolled sub-
jects will be released to an unauthorized third party.
Subject confidentiality will be maintained across all sub-
mission and publishing stages.

Plans for collection, laboratory evaluation, and storage

of biological specimens for genetic or molecular analysis

in this trial/future use {33}

C-reactive protein (CRP) collection will be performed as
part of the routine assessment and care of patients with
RA, in order to determine disease activity status. No
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other biological specimens will be collected or stored in
the scope of this trial.

Statistical methods

Statistical methods for primary and secondary outcomes
{20a}

Descriptive analysis and test differences will be used to
compare the baseline demographics and participants’
characteristics as well as variables of interest, such as
participant’s dropout rates, reasons for dropout, and
the presence/absence and severity of negative effects.

An intention-to-treat analysis will be conducted when-
ever possible and complemented with per-protocol anal-
ysis if needed.

Preliminary analyses will be conducted to guarantee
that the necessary assumptions for the following tests are
met. Analysis of covariance (ANCOVA) will be used to
assess between-group differences in fatigue scores (the pri-
mary outcome) at the 3-month follow-up after the second
booster session (32nd week), controlling for baseline val-
ues. The same analytic procedure will be used to examine
the between-group differences in perceived disease activ-
ity, depression, mindfulness, and self-compassion (second-
ary outcomes) in the 32nd week. All effect sizes will be
reported.

Additionally, time X group interaction effects on fatigue
levels, perceived disease activity, depression, mindful-
ness, and self-compassion scores across the different
time points will be tested via repeated measures analysis
of variance (ANOVA), within-between interaction (with
Bonferroni correction).

Potential predictors of treatment response (e.g. soci-
odemographic factors, baseline levels of fatigue, disease
impact, depression, and anxiety) will be explored through
regression analyses.

Interim analyses {21b}
No interim analysis of the variables of interest is planned.

Methods for additional analyses (e.g. subgroup analyses)
{20b}
Not applicable.

Methods in analysis to handle protocol non-adherence

and any statistical methods to handle missing data {20c}
Missing data analysis will be performed to determine
the presence and level of randomness of missing data.
Multiple imputation will be used to handle the missing
data [73].
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Plans to give access to the full protocol, participant-level
data, and statistical code {31c}
Not applicable.

Oversight and monitoring

Composition of the coordinating centre and trial steering
committee {5d}

The trial will be directed by the leading investigators
(JAPS and CD). There is no coordinating centre or
trial steering committee as part of this trial. The lead-
ing investigators will supervise the work of the research
team. Regular project meetings with the research team
will be conducted to provide continuous updates on
staff activities, problem solve, and provide a forum for
project coordination.

Composition of the data monitoring committee, its role,

and reporting structure {21a}

The data monitoring committee (DMC) was considered
not needed considering being a single centre involved
in the study, the type of intervention, and the low risk
of the study.

The leading investigators will meet weekly to discuss
the status of the research and any possible unforeseen
issues. The research team will report any issues that
arise during the trial to the leading investigators.

Adverse event reporting and harms {22}

This is a low-risk study. We do not anticipate any
adverse events or risks for the participants. Neverthe-
less, any form of unfavourable event will be evaluated
and reported.

Frequency and plans for auditing trial conduct {23}

The monitoring process will not be independent from
investigators, and the research team will be responsi-
ble for conducting and monitoring the clinical trial. All
project staff members will meet regularly in order to
monitor the protocol, resolve issues regarding the pro-
ject, and make sure that participant safeguards are con-
stantly being properly maintained.

The research nurse will scan the incoming data on
a regular basis to ensure that no identifying informa-
tion has been shared in the open-ended fields and will
be instructed to record any problems seen or concerns
about any participants.

External auditing process is not planned.
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Plans for communicating important protocol amendments

to relevant parties (e.g. trial participants, ethical committees)
{25}

In case of any protocol amendment, all modifications
must be approved by the Ethics Committee of the Cen-
tro Hospitalar e Universitario de Coimbra.

Dissemination plans {31a}

The trial is currently registered on ClinicalTrials.org
under the reference number NCT05389189. Results
obtained will be disseminated on a national and interna-
tional level in the form of conference presentations and
scientific articles published in relevant peer-reviewed
journals.

Discussion

By combining components of contextual CBT interven-
tions, we have designed a new psychosocial interven-
tion aiming at the management of fatigue in RA patients.
Fatigue is recognized as a frequent and important mani-
festation of RA which is typically very difficult to man-
age in practice. Although fatigue constitutes our primary
endpoint, other relevant related domains, including the
impact of disease, depression, and anxiety, will also be
assessed and addressed and, hopefully, improved.

Although classical CBT interventions have been found
to be useful in the past, effect sizes are relatively small
and considered unsatisfactory [26, 27, 61, 74, 75].

The interventions’ core comprises practices of mindful-
ness, acceptance, and compassion-based interventions,
designed to promote relevant changes in the bidirec-
tional interplay between physical and psychological expe-
riences endured by patients with RA. The key strength
of the intervention is found in the emerging validity of
CCBT interventions in diseases where body and mind are
both potentially and interactively affected [37, 76-78]. A
group format is not only cost-effective in nature [79] but
also recognized as a powerful element in interventions
focused on coping, chronic pain, mood, and disability
[80]. At the same time, an online delivery method may be
particularly suitable for people who due to accessibility,
mobility, financial, or chronic-related disability issues are
often unable to enrol at in-person modalities [35].

This study features a number of strengths. The study
is focused on the management of fatigue in RA patients,
which is challenging in clinical practice, demanding more
research on effective interventions. The study is based
on a solid methodology, applies a randomized controlled
trial, and involves an experienced multidisciplinary team.

The repeated assessment of outcome measures at differ-
ent moments in time will allow us to evaluate the efficacy
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and usefulness of the intervention and the booster ses-
sions and the persistence of potential therapeutic gains
up to 6 months after the end of the intervention.

Some limitations should also be recognized. It is a
unicentric study which limits the generalization of our
results. Online intervention increases the risk of selec-
tion bias, as only participants with internet access and
minimal technological aptitudes will be able to partici-
pate. Also, the patient’s perception of an online interven-
tion regarding the quality of the therapeutic relationship
might be questionable, a concern frequently shared by
therapists [81]. In further editions, a more inclusive
approach might be employed. These factors emerge in
addition to those typically recognized in all psycho-
therapy interventions, namely their dependence on non-
specific factors and on patient’s features, motivation, and
adherence [82].

In addition, the age limited to 65 years is restrictive in
nature but necessary in our social setting, as older ages
are associated with a high prevalence of technologi-
cal and health illiteracy and a greater number of health
comorbidities.

Another limitation is that the main outcome data is
based on self-report, using a NRS of fatigue. However,
RAID.7i-fatigue NRS showed to be a valid, feasible, reli-
able, and responsive instrument avoiding the burden for
clinical practice of more complex and time-consuming
instruments.

The results of this study will be of great relevance for
daily clinical practice. Our findings will highlight the role
of CBT in the management of severe fatigue in patients
with RA in inflammatory remission, promoting its inclu-
sion in RA management. Moreover, the web-based deliv-
ery may facilitate easy access to CBT to larger groups of
the population worldwide. Therefore, our study may.

In conclusion, the MITIG.RA is a tailored intervention
merging contextual-cognitive behavioural components
aimed at improving fatigue, depression, anxiety, impact
of disease, and self-regulation processes in RA.

Trial status
MITIG.RA, v2 Protocol. May 22.

At this stage, no patient was enrolled. The recruitment
will be expected to start in October 2023. The recruit-
ment is estimated to be completed in February 2024.

Abbreviations

RA Rheumatoid arthritis

T2T Treat-to-target

EULAR European Alliance of Associations for Rheumatology
ACR American College of Rheumatology

PGA Patient global assessment

CBT Cognitive behavioural therapy

ACT Acceptance and commitment therapy
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TAU Treatment as usual

DAS283v-CRP  Disease Activity Score using 28 joints and C reactive protein
and three variables

PESS Patient Experienced Symptom Status

RAID Rheumatoid Arthritis Impact of Disease

RAID.7 Rheumatoid Arthritis Impact of Disease 7 items

Hb Haemoglobin

HADS Hospital Anxiety and Depression Scale

SCS-sv Self-compassion Scale — short version

CompACT Comprehensive Assessment of Acceptance and Commit-
ment Therapy

TT Intention-to-treat

CRP C-reactive protein
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