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Effectiveness of Mindfulness-Based
Cognitive Therapy in reducing psychological
distress and improving sleep in patients
with Inflammatory Bowel Disease: study
protocol for a multicentre randomised
controlled trial (MindIBD).

Milou M ter Avest"?*™, Annelieke S M van Velthoven'?!, Anne E M Speckens'?, Gerard Dijkstra*, Martin Dresler?,
Carmen S Horjus®, Tessa E H Rémkens?, Ellen M Witteman®, Willemijn A van Dop’, Quirine M Bredero®,
Loes H C Nissen® and Marloes J Huijbers'~

Abstract

Background Many patients with Inflammatory Bowel Diseases (IBD) suffer from psychological distress, fatigue and
sleep disturbances, which are associated with reduced quality of life (Qol) and increased societal costs. Only limited
psychosocial treatment options are available. As Mindfulness-Based Cognitive Therapy (MBCT) has demonstrated to
improve psychological distress, QoL and sleep in other populations, MBCT might also be effective in patients with IBD.

Methods The MindIBD study is a prospective, multicentre, randomised controlled trial comparing MBCT plus
Treatment As Usual (TAU) versus TAU alone in a targeted number of 136 IBD patients in remission, aged 16 years

and older with at least mild psychological distress (Hospital Anxiety and Depression Scale (HADS) total score>11).
Primary outcome is reduction of psychological distress post-intervention, measured by the HADS. In addition, the
effect of MBCT on sleep quality (including actigraphy and electroencephalography recordings), fatigue, disease
activity, perceived disease control, QoL and positive mental health will be examined. Assessments will be conducted
at baseline and at 3, 6,9 and 12 months follow-up. Cost-effectiveness will be determined and a process evaluation will
be conducted.

Discussion This study will provide valuable insight into the clinical effect of MBCT on psychological distress, sleep
quality, fatigue and QoL in IBD patients and into the cost-effectiveness. If effective, MBCT can be a valuable addition
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to the available psychosocial interventions for patients with IBD. Moreover, findings from this study may also be

applicable in patients with other chronic conditions.

Trial registration ClinicalTrials.gov: NCT04646785, registered on 30/11/2020.

Keywords Mindfulness, Mindfulness-Based Cognitive Therapy, Inflammatory Bowel Disease, Crohn's disease,
Ulcerative colitis, Randomised controlled trial, Study protocol, Psychological distress, Sleep quality, (Cost-)effectiveness

Background

Inflammatory Bowel Disease (IBD), mainly consisting
of Crohn’s disease and ulcerative colitis, is characterised
by chronic relapsing inflammation of the intestinal tract.
In the Netherlands, currently about 90,000 patients have
been diagnosed with IBD and the prevalence seems to
be rising worldwide [1]. The disease manifests mainly in
young adults, aged between 15 and 30 years, who are in
a turbulent part of their life, finding their way with hous-
ing, friends, education and perhaps starting a family and
career. Physical symptoms include abdominal pain, diar-
rhoea, rectal bleeding and fatigue. Although the arsenal
of drugs has increased in past decades, there is no cure
for the disease and patients are usually treated with dif-
ferent (immunosuppressive) medications for a long time.
Despite these treatment options, flares are common with
cumulative rates of 69—-93% after 5 years for patients with
Crohn’s disease and 78-82% for patients with ulcerative
colitis [2].

Besides physical symptoms, many IBD patients expe-
rience psychological distress, including symptoms of
depression and anxiety. This could be due to its unpre-
dictable course and prognosis, difficulties accepting their
chronic disease and side effects of medication [3]. About
a quarter of patients in remission experience depressive
symptoms and about a third experience symptoms of
anxiety, which is two to three times higher than healthy
controls [4]. These numbers nearly double during flares
[3, 4]. Psychological distress has been associated with
a decrease in self-care and quality of life (QoL) and an
increase in the experience of physical symptoms, includ-
ing fatigue. Besides that, these patients are more likely to
seek medical care, which leads to higher healthcare costs
[3]. Moreover, the association between psychological dis-
tress and disease activity might be bidirectional, since it
has been suggested that perceived psychological distress
may affect the onset and course of IBD [5]. However evi-
dence is scarce and inconsistent [5, 6].

In addition, many IBD patients suffer from fatigue,
sleep disturbances and decreased QoL. In quiescent IBD,
half of the patients experience fatigue, compared to 8%
in a healthy population [7]. Across several countries, and
in particular from the patient’s perspective, fatigue has
been recognised as a key topic for research [8]. More-
over, patients with IBD report poorer sleep quality than
healthy controls [9]. Sleep disturbances have been linked

to disease activity and shown as a marker for subclinical
inflammation and a risk factor for developing a flare [10].
It is therefore not surprising that IBD patients report
lower QoL compared to the general population and this
underscores the importance of finding appropriate treat-
ment options that address these symptoms [11].

Mindfulness-based interventions (MBIs) have been
shown to be effective in reducing psychological dis-
tress and fatigue, as well as improving sleep quality and
QoL, both in patients with mental and somatic illnesses
[12, 13]. MBIs are psychosocial group-based interven-
tions that focus on the cultivation of mindfulness skills
in order to better cope with negative, repetitive thoughts
and feelings [14]. The effect of MBIs on psychological
distress is potentially mediated by mechanisms such as
mindfulness, self-compassion, rumination and worry
[15]. Sleep quality might also play a role, given the asso-
ciation between poor sleep quality and psychological dis-
tress [16], and the positive effect mindfulness appears to
have on sleep quality [13].

Although the available evidence on the effectiveness
of MBIs for IBD is still relatively scarce, a meta-anal-
ysis, which included 477 patients in eight randomised
controlled trials (RCTs), showed significant benefits in
terms of psychological distress and QoL [17]. However,
the variety in MBIs was rather high, none of the stud-
ies had psychological distress as primary outcome, and
most studies suffered from methodological limitations
such as small sample size, incomplete data reporting
and a lack of fidelity measures. Looking specifically to
the available RCTs using Mindfulness-Based Cognitive
Therapy (MBCT) or Mindfulness-Based Stress Reduc-
tion (MBSR) in IBD patients, it was limited to two studies
[18, 19]. Jedel et al. included patients with a recent flare
of ulcerative colitis and found no difference in disease
course between the MBSR and control groups, although
patients in the intervention group experienced less stress
during a flare in the follow-up period than those in the
control group [18]. Schoultz et al. found a significant
decrease in psychological distress and non-significant
improvement of QoL and disease activity in patients with
IBD allocated to MBCT compared to the waitlist control
condition [19]. Two additional RCTs examining MBCT
in IBD were conducted after the meta-analysis [20, 21].
Ewais et al. showed that depressed young adults with
IBD were less depressed and stressed after MBCT, with
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an improvement in coping but not in QoL [20]. Finally,
in a recent study of Bredero et al., fatigued IBD patients
experienced significantly lower levels of fatigue after
MBCT compared to the waitlist group [21]. In none of
these studies sleep quality was an outcome of interest.
Due to the limited evidence, it seems warranted to con-
duct further research to the effectiveness of mindfulness
in patients with IBD, particularly focused on psychologi-
cal distress and sleep quality.

The MindIBD study is a multi-centre RCT, using a vari-
ety of subjective and objective outcome measures. The
trial primarily focuses on the effectiveness of MBCT in
reducing psychological distress in patients with IBD.
Besides that, we are also interested in the effects on sleep
quality, fatigue, disease activity, perceived disease con-
trol, QoL and positive mental health. In addition, we will
investigate the possibly mediating role of mindfulness,
self-compassion and perseverative thinking. Eventually,
cost-effectiveness will be examined and a process evalu-
ation of implementing MBCT in IBD healthcare will be
conducted.

Methods

Study design

The MindIBD trial is a prospective, multicentre, parallel-
group RCT comparing MBCT plus treatment as usual
(TAU) versus TAU alone. Assessments are conducted at
baseline (T0) and at 3 (T1), 6 (T2), 9 (T3) and 12 (T4)
months follow-up. To evaluate the feasibility for imple-
menting MBCT in the care for patients with IBD, a pro-
cess evaluation with qualitative interviews will be part of
the project. The study protocol has been approved by the
ethical review board CMO Arnhem-Nijmegen (#2021-
7319; NL75762.091.20).

Setting

Participants are recruited from the gastroenterology
and paediatrics outpatient clinics of four Dutch hospi-
tals, which consist of one university hospital (Radboud
University Medical Centre, Nijmegen) and three general
teaching hospitals (Jeroen Bosch Hospital (‘s-Hertogen-
bosch), Canisius Wilhelmina Hospital (Nijmegen) and
Rijnstate Hospital (Arnhem)).

Study population

The study population consists of patients of 16 years
and older with a confirmed IBD diagnosis of Crohn’s
disease, ulcerative colitis or indeterminate colitis. Addi-
tional inclusion criteria are: (1) IBD in remission (faecal
calprotectin <250 mg/kg [22]) for at least three months;
(2) taking no IBD medication or being on a stable dose
of aminosalicylates, immunosuppressants, biologics or
small molecule therapy for at least three months prior
to enrolment; (3) a Hospital Anxiety and Depression
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Scale (HADS) total score>11, which has been previously
used to select somatically ill patients with elevated levels
of anxiety or depression [23, 24]; and (4) a good under-
standing of the Dutch language. The following exclusion
criteria are applied: (1) severe psychiatric disorders, e.g.
acute suicidality, psychosis; (2) current alcohol or drug
dependency; (3) anaemia (haemoglobin level range in
men: 8.4—11.0 mmol/L and in women: 7.4—10.0 mmol/L);
and (4) prior participation in an eight-week MBI.

Procedure and assessments

Figure 1 provides a flowchart of the study procedure. In
order to minimize the risk of selection bias by attend-
ing physicians, all IBD patients treated in these hospitals
receive an invitation leaflet. Those interested in participa-
tion are referred to an online, anonymous pre-screening
survey [25], which includes the HADS and questions
about the main eligibility criteria. Probably eligible par-
ticipants are guided to a registration form, after which
they receive additional information about the trial and
are invited for a research interview. During this research
interview the study is explained in more detail, the inclu-
sion and exclusion criteria are reviewed thoroughly and
written informed consent is obtained (Appendix 1). Defi-
nite eligibility is determined after laboratory screening
to rule out anaemia or elevated faecal calprotectin lev-
els. After definite inclusion in the study, participants are
invited for the baseline assessment, which consists of:
(1) self-report questionnaires; (2) an interview in which
demographic and disease characteristics are examined
(age, sex, country of origin, level of education, mari-
tal status, employment status, body mass index, IBD
type, medication use, age at onset of IBD, time since last
flare, hospitalizations due to flare, comorbid psychiatric
diagnoses); and (3) sleep analysis, using sleep electroen-
cephalography (EEG) headband for three consecutive
nights. From baseline until post-treatment, participants
are asked to wear an actigraphy wristband for additional
sleep data. At post-treatment, they are asked to sleep
another three nights with the EEG headband. The post-
treatment assessment (3 months after baseline) and the
follow-up assessments (6, 9 and 12 months after baseline)
consist of self-report questionnaires and an interview
by clinician. The 6- and 12-month assessments include
blood and stool samples for all participants. The 3- and
9-month assessment includes blood and stool samples
only for patients with a suspected flare. Table 1 provides
an overview of assessments and measures. The content
of the outcome measures is explained below under the
heading ‘outcome measures.

Randomisation and blinding
Randomisation is computerised using CastorEDC [26],
an Electronic Data Capture program complying with all
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[

[
] ,,

[ Probable eligible individuals registered for the study (n =) ]

v

Definite determination for eligibility by research interview and blood plus stool tests (n =)

Invitation letters sent to IBD patients of participating hospitals (n=) ]

:
]

Interested patients filled out the online prescreening survey (n=)

Excluded (give
reasons) (n=)

[ Enrollment

v Excluded (give

reasons) (n=)

TO assessment (baseline)

v

[ Randomization (n=) ]

) |

Allocation

v

[ Allocated to MBCT + TAU group (n =) ]

Did not complete
intervention

MBCT

v

[ Allocated to TAU alone group (n=) ]

(give reasons) (n =)

T1 assessment (3 months)

T2 assessment (6 months)

) Per group (MBCT +
TAU vs. TAU alone):

Follow-up

Discontinued

T3 assessment (9 months)

participation
(give reasons) (n=)

T4 assessment (12 months)

[ Analysis ]

A4

Analysed (n =)

Excluded from analysis

Fig. 1 Flowchart of study procedure, based on CONSORT diagram

regulatory guidance [27]. Participants are allocated using
a 1:1 randomisation ratio scheme. Randomisation is strat-
ified for hospital, sex and type of IBD. In order to ensure
balanced groups, block randomisation with block sizes of
either 2, 4 or 6 are used. Participants cannot be blinded
to allocation. For reasons of coordination and logistics,

A4

Analysed (n=)

Excluded from analysis

randomisation is performed by a member of the research
team, and the research team has therefore access to the
information about the assigned group.
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Table 1 Overview of assessments and measures
TO MBCT T1 T2 T3 T4
(baseline) (3 months) (6 months) (9 months) (12
months)
Self-report questionnaires
Psychological distress
HADS 4 4 v v v
Sleep quality and fatigue
0] v v v v v
ISl 4 4 4 v v
FACIT-F 4 v v v v
IBD-related measures
SIBDQ v v v v v
IBD-control v v v v v
Mental health-related measures
PTQ v v v v v
FFMQ-SF v v v v v
SCS-SF 4 4 v v v
MHC-SF v v v v v
MAQ 4 v v v v
Cost-effectiveness
TiC-P v v v v v
EQ-5D 4 4 v v v
Clinical interview
HBI/SCCAI v v v v v
Time to flare v v v v v
(S)AE v v v v v
Clinical outcomes
Blood tests” v/ ) v/ ) v/
Faecal calprotectin v ) v W) v
Sleep analysis
Headband (Zmax) v v
Wristband (Fitbit) v v v

Abbreviations: EQ-5D, EuroQol-5D-5 L; FACIT-F, Functional Assessment of Chronic lliness Therapy-Fatigue; FFMQ-SF, Five Facet Mindfulness Questionnaire-Short
Form; HADS, Hospital Anxiety and Depression Scale; HBI, Harvey Brashaw Index; IBD, Inflammatory Bowel Disease; ISI, Insomnia Severity Index; MAQ, Mindfulness
Adherence Questionnaire; MBCT, Mindfulness-Based Cognitive Therapy; MHC-SF, Mental Health Continuum-Short Form; PSQI, Pittsburgh Sleep Quality Inventory;
PTQ, Perseverative Thinking Questionnaire; (S)AE, (Serious) Adverse Events; SCCAI, Simple Clinical Colitis Activity Index; SCS-SF, Self-Compassion Scale-Short Form;
SIBDQ, Short Inflammatory Bowel Disease Questionnaire; TiC-P, Trimbos iMTA Questionnaire for Costs associated with Psychiatric lliness

*Blood tests consists of haemoglobin, C-reactive protein and albumin. At baseline ferritin is added.

Intervention: MBCT

The MBCT program is based on the protocol published
by Segal, Williams and Teasdale [14]. The program con-
sists of eight weekly 2.5 hour sessions, a six hour silent
day between session 6 and 7, and daily home practice of
45 minutes guided by audio files. Groups consist of eight
to ten participants. Materials are adjusted to include IBD-
related examples. The course is offered in the cities where
patients are treated (Nijmegen, Arnhem and ‘s-Herto-
genbosch) and taught by qualified teachers according to
the advanced criteria of the Association of Mindfulness-
Based Teachers in the Netherlands and Flanders [28].
These criteria include a minimum of 150 hours of educa-
tion in MBSR/MBCT (entailing theoretical background,
skills practice, supervision and reflection), a minimum of
three years of personal meditation practice and attending

retreats, and providing a minimum of two courses per
two years. All mindfulness teachers participated in a kick-
off meeting before the start of the trial, in which the trial-
specific MBCT protocol was discussed. Peer supervision
meetings are organised twice per MBCT course during
the intervention phase of the trial. Teaching sessions are
recorded and a random sample of sessions will be rated
by two independent raters using the Mindfulness-Based
Interventions: Teaching Assessment Criteria (MBLI:.TAC)
[29]. Participation of the training can be discontinued on
participant’s request at any time. If so, the participant is
encouraged to complete further assessments of the study.

Comparator: treatment as usual
TAU consists of all healthcare that patients usually
receive to treat IBD according to Dutch and European
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treatment guidelines [30-33]. These treatments mainly
focus on pharmacological and surgical disease control
and prevention of complications. TAU can also include
non-mindfulness based psychosocial treatments. All
healthcare use is registered (see outcome measures, cost-
effectiveness). After the final assessment, participants of
the TAU group will also be given the opportunity to par-
ticipate in an MBCT course.

Outcome measures
Primary outcome

HADS

The primary outcome is psychological distress at post-
treatment, measured by a total score of the HADS, which
was originally developed as a screening instrument
for the possible anxiety and depressive states in medi-
cal out-patient clinics [34]. The questionnaire consists
of 14 items of which 7 items are related to depression
and 7 items are related to anxiety. Scores for each item
ranges from 0 to 3, giving total scores between 0 and 42
(and maxima of 21 per subscale). Higher scores indicate
higher levels of psychological distress. The internal con-
sistency of the HADS-total in the Dutch version of the
questionnaire has been shown to be good (Cronbach’s
@=0.82-0.90) [35].

Secondary outcomes

Sleep quality and fatigue

The Pittsburgh Sleep Quality Inventory (PSQI) is used
to measure subjective sleep quality [36]. The PSQI con-
sist of 19 items offering 7 component scores (subjective
sleep quality, sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbances, use of sleeping medication
and daytime dysfunction) and a composite score. Scores
for each component range from 0 to 3 [36]. The overall
PSQI score is then calculated by summing up the 7 com-
ponent scores, providing an global score ranging from 0
to 21. Higher scores indicate worse sleep quality. Cron-
bach’s ¢ has been shown to be acceptable (0.64—0.83)
in different samples, including chronic diseases such as
rheumatic arthritis (Cronbach’s a=0.73) [37].

The 7-item Insommnia Severity Index (ISI) is used to
measure insomnia, including questions about the nature,
severity and impact [38]. A 5-point Likert scale is used to
score each item, providing a total score ranging from 0
to 28. Higher scores reflect greater insomnia severity. The
ISI has been shown to have a good reliability in quanti-
fying perceived insomnia severity (Cronbach’s ¢=0.70—
0.92) [39].

Objective sleep quality is measured electrophysiologi-
cally using a 2-channel EEG headband (Zmax, Hypno-
dyne) and by indirect parameters using an actigraphy
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wristband (Fitbit Activity Tracker, Google). From the sleep
EEG data, classical sleep scoring parameters [40] related
to sleep quality can be derived: total sleep time (TST),
time in bed (TIB: period from lights out/start recording
to lights on/stop recording in minutes), sleep efficiency
(SE: defined as the percentage of TST/TIB*100%), sleep
onset latency (SOL: from lights out/start recording to
first epoch of any sleep stage in minutes), wake after sleep
onset (WASO: the number of minutes awake following
the first three consecutive epochs of any sleep stage),
absolute and relative duration of rapid eye movement
sleep (REM sleep), and absolute and relative duration
of deep sleep. Sleep stage analysis per 30 seconds epoch
plus derived variables of the Zmax sleep EEG record-
ings will be performed semi-automatically using in-house
software [41]. The following sleep scoring parameters can
be derived from the Fitbit sleep data: TST, WASO, abso-
lute and relative duration of REM sleep, and absolute and
relative duration of deep sleep. Although polysomnogra-
phy is the gold standard of measuring sleep, comparable
two-channels sleep EEG headbands demonstrate good
validity [42], and actigraphy via fitness trackers has been
shown valid for screening purposes if applied repeatedly
[43]. Currently, an in-house validation study of the Zmax
is carried out.

The Functional Assessment of Chronic Illness Ther-
apy-Fatigue (FACIT-F) is a measure to assess subjective
fatigue and its impact on daily life [44]. The questionnaire
consists of 40 items, divided into 13 items about fatigue
and 27 items about four generic domains of health-
related QoL (physical well-being, social/family well-
being, emotional well-being and functional well-being)
[45]. All items are scored on a 5-point Likert scale. Higher
scores in the fatigue subscale (range: 0—52) indicate less
fatigue. The four generic domains together reflect better
quality of life, ranging from 0 to 108. The subscale fatigue
can be used as a stand-alone questionnaire to assess sub-
jective fatigue (Cronbach’s a=0.93-0.95) [44], and has
been shown excellent reliability in patients with IBD
(Cronbach’s =0.94) [46]. The QoL-questions has been
shown to be reliable in chronic diseases, such as multiple
sclerosis (Cronbach’s «=0.82-0.96) [47].

IBD-related measures
The Short Inflammatory Bowel Disease Questionnaire
(SIBDQ) is used to measure IBD-related QoL [48]. The
SIBDQ has 10 items scored on a 7-point Likert scale,
grouped into bowel symptoms, systemic symptoms,
emotional function and social function. Overall scores
range from 10 to 70, with higher scores reflecting bet-
ter QoL. The SIBQ has been shown to be reliable (Cron-
bach’s a=0.78) [49].

The IBD-Control is used to measure disease control
from the patient’s perspective [50]. The IBD-Control
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questionnaire consists of 13 items and a visual analogue
scale, ranging 0-100 (O=worst control). The 13 items
have 3 answer options and include questions about
energy, sleep, mood, freedom of discomfort, ability to
perform daily activities and treatment concerns. Overall
scores ranges from 0 to 26, where lower scores indicates
poorer control. The psychometric properties of the IBD-
control have been shown to be good (Cronbach’s =0.85)
[50], including the shortened IBD-control-8 version in a
Dutch population (Cronbach’s «=0.82) [51].

Clinical disease activity is assessed by clinician-based
questionnaires: Harvey-Bradshaw Index (HBI) for
Crohn’s disease and Simple Clinical Colitis Activity Index
(SCCAI) for ulcerative colitis [52, 53]. HBI consist of 12
questions about general well-being (score 0-4), abdomi-
nal pain (score 0-3), soft stools (1 point per soft stool),
abdominal mass (score 0—3) and extra-intestinal manifes-
tations (score 0—1 per manifestation, 8 in total). A flare
may be suspected at a score of 5 or higher. SSCAI con-
sist of 9 questions about general well-being (score 0—4),
bowel frequency (score 0-2), urgency (score 0-3), rectal
blood loss (score 0—3) and extra-intestinal manifestations
(score 0—1 per manifestation, 4 in total). In case of a score
of 3 or higher, it may indicate a flare.

Time to flare is assessed based on the clinical inter-
views. If a participant reports that they have (had) a flare,
the medical record will be tracked. The assessment of
the attending physician is leading. A flare is defined by
elevated faecal calprotectin levels (>250 mcg/g) which
is validated by a clinical interview plus commencement
of any new IBD medication or altered dosing of existing
IBD medication. We consider the date of elevated faecal
calprotectin levels or change in IBD medication as the
start of the flare.

Laboratory tests will be performed every 6 months (T0,
T2 and T4), following the regular medical check-ups [54]
and extra in case a flare is suspected (HBI>5, SCCAI>3).
These tests consist of faecal calprotectin, haemoglobin,
C-reactive protein and albumin. Having higher levels of
faecal calprotectin and C-reactive protein plus low albu-
min may indicate disease activity [54—56].

Mental health-related measures

The Perseverative Thinking Questionnaire (PTQ) is used
to measure repetitive negative thinking [57]. The PTQ is a
15-item self-report questionnaire, comprising statements
about 3 processes: core features (repetitive, intrusive
and difficult to disengage thoughts), unproductiveness
and capturing mental capacity. Each item is rated on a
5-point Likert scale, resulting in a global repetitive nega-
tive thinking score ranging from 0 to 60. Higher scores
indicate more perseverative thinking. The Dutch version
of the questionnaire has been shown to have excellent
reliability (Cronbach’s a=0.94) [58].
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The Five Facet Mindfulness Questionnaire-Short Form
(FFMQ-SF) is used to measure mindfulness skills [59].
The FFMQ-SF consists of 24 items divided into 5 facets:
observing, describing, acting with awareness, non-judg-
ing and non-reactivity. Each item has 5 answer options,
and higher scores indicate more mindfulness skills. All
facets of the Dutch version in a sample with depressive
symptomatology has been shown to be reliable (Cron-
bach’s a=0.73-0.91) [60].

The 12-item Self-Compassion Scale—Short Form (SCS—
SF) consist of 6 scales to measure self-compassion: self-
kindness, self-judgment, common humanity, isolation,
mindfulness and over-identification [61]. Each scale con-
sists of 2 items, using a 7-point Likert scale. A total self-
compassion score is computed by reversing the negative
subscale items (self-judgment, isolation, over-identifi-
cation) and then combining the subscale scores. Higher
scores indicate more self-compassion. The psychometric
properties of the Dutch SCS-SF have been shown to be
good (Cronbach’s =0.87) [61].

The Mental Health Continuum-Short Form (MHC-
SF) is a 14-item self-report questionnaire that measures
3 dimensions of positive mental health: emotional well-
being, psychological well-being and social well-being
[62]. Items are scored on a 6-point Likert scale. All items
are summed and higher scores indicate greater levels of
positive mental health. The internal consistency of the
total score of the Dutch version of this questionnaire has
been shown to be very good (Cronbach’s #=0.89) [63].

The Mindfulness Adherence Questionnaire (MAQ) is a
12-item questionnaire about mindfulness practice [64].
The first 2 items measure formal practice in terms of fre-
quency and average duration of practice. The remaining
items measure the quality of formal practice. Items are
scored on a 7-point Likert-scale. Higher subscale scores
reflect higher practice quality for that respective practice
type. Because a Dutch version of the questionnaire was
not available yet, we translated and back-translated the
original MAQ for the purpose of this study. The reliabil-
ity of the English version has been shown to be adequate
(Cronbach’s ®=0.79) [64].

Cost-effectiveness

Cost-effectiveness is investigated using the Trimbos and
IMTA questionnaire for Costs associated with Psychiatric
illness (TiC-P) as a reliable and valid measure of health-
care utilization and productivity losses at work and in
daily life [65, 66]. Unit cost estimates will be derived from
the national manual for cost prices in the healthcare sec-
tor [67].

Health-related QoL, using the EuroQol-5D-5L (EQ-
5D), is used to assess quality adjusted life years [68].
The EQ-5D consist of 5 dimensions: mobility, self-care,
usual activities, pain/discomfort and anxiety/depression.
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Each dimension has 5 levels: no problems, slight prob-
lems, moderate problems, severe problems and extreme
problems. The EQ-5D index is calculated by applying
predetermined weights to the 5 dimensions, and gives
a societal-based global ‘utility score’ of the participant’s
health status on a scale between —0.33 (worse than death)
and 1 (perfect health). Based on these utility scores at TO
and T1, Quality-Adjusted Life Years (QALYs) were calcu-
lated for each participant with the Area Under the Curve
method: ((EQ-5D TO+EQ-5D T1)/2)*(3/12) and using
the Dutch index tariff [69]. This questionnaire has been
validated in IBD patients [70].

Qualitative interviews

In addition to the questionnaires, a qualitative study is
embedded in the project, including a subsample of the
trial participants and other stakeholders (e.g. gastroen-
terologists, mindfulness teachers, health insurance com-
panies, healthcare managers) for in-depth interviews
with regard to (a) the usefulness of MBCT in coping with
their illness and improving self-care, and (b) the feasibil-
ity of MBCT, including possible barriers and facilitators
for implementation. Trial participants will be purposively
sampled (e.g. disease type, age, sex, compliance with
MBCT), including as much diversity in perspectives as
possible. We will continue to invite participants until sat-
uration of the data has been reached, i.e. when no new
themes are coming up any longer.

Data management and monitoring

Data will be collected using CastorEDC [26]. Unique par-
ticipant codes will be assigned to ensure confidentiality.
Data that lead to contact details of the participants will
be stored in a separate dataset from all other research
data collected during the study. Access to the code that
couples the study data to the contact details is limited
to the principal investigator and a restricted number of
researchers. All data will be stored using encrypted digi-
tal files and password protected folders with access to a
limited number of researchers. The data will be securely
stored according to the Personal Data Protection Act for
a minimum period of 15 years after the study is com-
pleted. During the trial, access to the data will be limited
to the researchers. Once trial results are reported, ano-
nymised data will be made available upon reasonable
request.

With regard to NFU-classification, the risk of harm in
this study is negligible. Therefore a data monitoring com-
mittee has been deemed unnecessary for this study. For
the same reason, no interim analysis is planned.

Safety monitoring
In accordance with Good Clinical Practice guidelines,
(serious) adverse events ((S)AEs) are reported. Adverse
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events that may occur are examined at each assessment
by explicitly asking participants if they have experienced
any adverse events. Although the occurrence of tempo-
rary difficulties is not uncommon [71], serious or long
lasting effects are expected to be minimal [72]. IBD flares
are not classified as adverse events, because these are
expected in this specific population [2].

Statistical analysis

Sample size calculation

Based on the most recent meta-analysis of MBCT in IBD,
we anticipate the effect size of the reduction of psycho-
logical distress to be Cohen’s d=0.51 [17]. With an error
probability of 0.05, 0.80 power and a 1:1 allocation ratio,
the required total sample size is 98. To account for drop-
out, we looked at dropout rates in the two similar RCTs
of MBIs in patients with IBD, which were 11.5% [18] and
44% [19], respectively. These rates were averaged, i.e.
28%. Using the formula N=n/(1-(z/100)), our corrected
sample size is N=136 (n=68 per condition).

Treatment effects at post-treatment: primary outcome

All analyses will be performed and reported according
to the CONSORT guidelines, i.e. primarily on intention-
to-treat basis. Treatment effects on the primary outcome
(psychological distress at post-treatment, assessed with
the HADS) will be analysed using Linear Mixed Effect
models, with time, group (MBCT +TAU versus TAU) and
Group*Time interaction effects added as fixed effects,
while controlling for baseline HADS score and stratifica-
tion variables (i.e. centre, sex, IBD type). To account for
possible dependency caused by clustering in intervention
groups, we will add ‘group’ as a random effect if the intra-
cluster correlation>0.05. Restricted maximum likelihood
will be used as estimation method to handle missing
data. Effect sizes will be calculated using Cohen’s d, with
values of 0.20-0.50 indicating small effects, 0.50-0.80
moderate effects, and >0.80 large effects [73]. Cohen’s d
will be calculated by dividing the adjusted group differ-
ence between the means at T1 by the pooled standard
deviation at TO.

We will also perform a per-protocol analysis selecting
all participants who completed at least half of the MBCT
sessions (4 or more) for those assigned to the MBCT
condition and inversely, all who have not participated in
any mindfulness intervention for those assigned to the
TAU condition.

Treatment effects at post-treatment: secondary outcomes

Treatment effects on the secondary outcomes (subjective
sleep quality (PSQI, ISI), fatigue (FACIT-F), IBD-related
QoL (SIBQ), perceived control over IBD (IBD-con-
trol), disease activity (HBI, SCCAI, laboratory results),
repetitive negative thinking (PTQ), mindfulness skills
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(FFMQ-SF), self-compassion (SCS-SF), positive mental
health (MHC-SF, FACIT-F QoL domains) and objec-
tive sleep parameters: TST, SE, SOL, WASO, relative
and absolute duration of REM, and relative and absolute
duration of deep sleep at post-treatment will be analysed
using separate Linear Mixed Effect models, with time,
group (MBCT+TAU versus TAU) and Group*Time
interaction effects added as fixed effects, while control-
ling for baseline score of the variable of interest and strat-
ification variables (i.e. centre, sex, IBD type). The same
parameters as in the primary analysis will be used for
these analyses. In addition, we will use regression anal-
yses to investigate whether more mindfulness practice
(MAQ) is also associated with better outcomes.

Treatment effects at follow-up

In order to investigate consolidation of the treatment
effects over time on both the primary outcome (psy-
chological distress) and secondary outcomes (all sec-
ondary outcomes except objective sleep parameters) we
will again perform linear mixed effect models with time
(T1, T2, T3, T4), group (MBCT +TAU versus TAU) and
Group*Time interaction, including the same parameters
as mentioned above and controlling for baseline levels
and stratification variables. Restricted maximum likeli-
hood will be used as estimation method to handle miss-
ing data. Cohen’s d will be calculated by dividing the
adjusted group difference between the means at T4 by
the pooled standard deviation at TO.

We also aim to examine the effect of MBCT on recur-
rence of disease activity (flares). Therefore, we will per-
form a proportional hazards model (i.e. Cox regression
analysis) to analyse the differences between MBCT +TAU
and TAU alone in time to flare within the 12-months
study period.

Moderation analyses

Moderation analyses will be performed by adding the
interaction terms of potential moderators with group to
above mentioned post-treatment and follow-up models.
We will run these analyses for the effect of group on psy-
chological distress (HADS) and positive mental health
(MHC-SF) scores at post-treatment and their course dur-
ing 12 months follow-up. Separate models will be run
for each possible moderator and for both outcomes. The
following moderators will be used: age, sex, level of edu-
cation, IBD type, disease duration, type of IBD medica-
tion (aminosalicylates, immunosuppressants, biologicals
(including small molecule therapy)), repetitive thinking,
mindfulness, self-compassion, psychological distress
(HADS) and positive mental health (MHC-SF).
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Mediation analyses

In order to assess whether the measured effect on psy-
chological distress at posttreatment can be (partially)
explained by changes in mindfulness skills, self-compas-
sion, repetitive negative thinking and sleep quality, we
will perform mediation analysis following the recom-
mendations by Preachers and Hayes [74] for multiple
mediation models. Psychological distress scores at post-
treatment will be controlled for its baseline levels in all
mediation analyses. Standardised residualised change
scores for all potential mediators will be calculated [75].
We will first estimate the indirect effect of the potential
mediators using a univariate model. Next, the variables
shown to have a mediating role in the univariate models
will be entered into a multivariate model to assess their
relative contributions. A nonparametric bootstrapping
method will be used to assess the indirect effect based
on 5000 bootstrapped samples using bias corrected and
accelerated 95% confidence intervals as provided by
Hayes [76] in the SPSS PROCESS macro version 4.1.

Cost-effectiveness

The cost-effectiveness evaluation will be carried out
from both a healthcare and societal perspective consid-
ering direct as well as indirect costs. Data on resource
use (healthcare uptake) and productivity losses will be
collected with the TiC-P. Total costs, measured with the
TiC-P will be estimated using an incremental bottom-up
micro-costing approach, where costs for each patient will
be obtained by multiplying information on each element
of service with standard costs, based on the Dutch guide-
line for costing research [67]. We will consider three
types of costs: (1) intervention costs of offering MBCT;
(2) costs related to healthcare uptake; and (3) costs stem-
ming from productivity losses due to absenteeism. The
recall period will be four weeks at baseline, and will con-
sist of three months (the entire period between each fol-
low-up assessment) at 3, 6, 9 and 12 months follow-up.
Health related QoL data (based on EQ-5D) from baseline
up till 12 months will be used to calculate QALYs using
the trapezium rule. Overall mean and median costs and
health related QoL will be compared across the condi-
tions and where relevant, differences will be calculated
inclusive of 95% confidence intervals. Incremental cost-
effectiveness will be determined in terms of incremental
costs per QALY gained. The Incremental cost-effective-
ness ratio will be determined on the basis of incremental
costs and effects of MBCT compared to TAU. Bootstrap
simulations with 1.000 replications will be used to get
uncertainty intervals in our economic evaluation, taking
into account the correlations between costs and QALYs.
In addition, a cost-effectiveness acceptability curve will
be produced to show the probabilities that given a cer-
tain value for the cost-effectiveness threshold, either of
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the tested strategies is the cost-effective option. In case of
missing data, we will use multiple imputation methods to
estimate the missing values.

Discussion

This study will provide more insight in the clinical and
cost-effectiveness of MBCT in patients with IBD. It will
estimate the effect of MBCT on many different aspects:
primarily on psychological distress, but also on sleep
quality, fatigue, disease activity, perceived disease con-
trol, QoL and positive mental health. Adding objective
measures for sleep quality is innovative and important,
especially given the moderate correlation between sub-
jective sleep quality measures and polysomnographic
measures [37].

If effective, MBCT can be a valuable addition to the
available psychosocial interventions for patients with
IBD, especially for those with elevated levels of psy-
chological distress. In addition, the embedded process
evaluation will hopefully contribute to the implemen-
tation of MBCT into clinical practice if it appears to be
cost-effective.

Furthermore, the potential health benefits of MBCT
and other MBIs may not be restricted to patients with
IBD. In line with the current rationale, MBIs may also
have a positive effect on psychological well-being, coping
and quality of life in patients with other chronic condi-
tions, such as rheumatoid arthritis and multiple sclerosis
[77]. Possible mechanisms of effectiveness can serve as a
model for improving MBIs for a broader population of
people with chronic illness.

Trial status
This paper complies with version 5 of the research pro-
tocol (amendment 4) as approved by the medical-ethical
committee (#2021-7319; NL75762.091.20), dated Sep-
tember 6, 2021.

Recruitment started in July 2021 and was completed in
September 2022. Last follow-up measurements will be in
September 2023.
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QALY Quality-Adjusted Life Year

QoL Quiality of Life

RCT Randomised Controlled Trial

REM Rapid Eye Movement

(S)AE (Serious) Adverse Event

SCCAI Simple Clinical Colitis Activity Index

SCS-SF Self-Compassion Scale-Short Form

SE Sleep Efficiency

SIBDQ Short Inflammatory Bowel Disease Questionnaire

SOL Sleep Onset Latency

TAU Treatment As Usual

TIB Time In Bed

TiC-P Trimbos and iMTA questionnaire for Costs associated
with Psychiatric illness

TST Total Sleep Time

WASO Wake After Sleep Onset

Supplementary Information
The online version contains supplementary material available at https://doi.
0rg/10.1186/540359-023-01127-0.

[ Supplementary Material 1 ]

Acknowledgements

We would like to thank Margot van 't Hof, Menne Scherpenzeel and Daniélle
van der Horst of Crohn & Colitis NL (Dutch IBD patient association), who were
involved in the study design and in particular in the wording of the patient
information.

Authors’ contributions

All authors contributed to the design of the study. AS is the principal
investigator and guarantor, MH and LN are the project leaders. MtA and AvW
drafted this paper, which was supplemented by all other authors. MtA, AvV,
LN, TR, CH, EW and WvD are responsible for the recruitment of participants.
MtA and AWV are responsible for the logistics and data collection. QB was
involved in the statistical analysis plan. All authors have read and approved the
final paper.

Funding

This study is externally funded by a grant from ZonMw, the Netherlands
Organization for Health Research and Development (Grant Number:
555003201) awarded to prof. dr. AEM. Speckens, dr. M.J. Huijbers and dr.
L.H.C. Nissen. The funding agency will have no role in data design, collection,
analysis, interpretation of data or writing the manuscript.

Data Availability

The datasets used and/or analysed during the MindIBD study will become
available from corresponding author on reasonable request after the

trial is completed. Results will be disseminated through relevant peer-
reviewed journals and scientific conferences. Results will also be shared with
participants, mindfulness trainers, healthcare professionals of participating
centres and patient association Crohn & Colitis NL through newsletters and
presentations.

Declarations

Ethics approval and consent to participate

The MindIBD trial has been approved by the ethical review board CMO
Arnhem-Nijmegen (#2021-7319; NL75762.091.20). Any significant
modifications made to the protocol will be submitted as an amendment
to the medical ethics committee and documented in the trial’s registration.
The study is conducted according to the principles of the Declaration of
Helsinki (6th edition, 2008) and in accordance with the Medical Research
Involving Human Subjects Act (WMO). Both verbal and written informed
consent are obtained from all study participants (Appendix 1). Participation
is free of charge and voluntary, and participants can withdraw from further
participation at any time during the study.


http://dx.doi.org/10.1186/s40359-023-01127-0
http://dx.doi.org/10.1186/s40359-023-01127-0

ter Avest et al. BMIC Psychology (2023) 11:183

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Psychiatry, Centre for Mindfulness, Radboud University
Medical Centre, Postbus 9101, Nijmegen 6500 HB, the Netherlands
“Donders Centre for Medical Neuroscience, Donders institute for Brain,
Cognition and Behaviour, Radboud University Nijmegen, Nijmegen, the
Netherlands

*Department of Gastroenterology and Hepatology, Jeroen Bosch
Hospital, 's-Hertogenbosch, the Netherlands

“Department of Gastroenterology and Hepatology, University Medical
Centre Groningen, University of Groningen, Groningen, the Netherlands
°Department of Gastroenterology and Hepatology, Rijnstate Hospital,
Arnhem, the Netherlands

Department of Gastroenterology and Hepatology, Canisius Wilhelmina
Hospital, Nijmegen, the Netherlands

"Department of Gastroenterology and Hepatology, Radboud University
Medical Centre, Nijmegen, the Netherlands

8Department of Health Psychology, University Medical Centre Groningen,
University of Groningen, Groningen, the Netherlands

Received: 10 February 2023 / Accepted: 17 March 2023
Published online: 19 June 2023

References

1. De Groof EJ, Rossen NG, van Rhijn BD, Karregat EP, Boonstra K, Hageman |,
et al. Burden of disease and increasing prevalence of inflammatory bowel
disease in a population-based cohort in the Netherlands. Eur J Gastroenterol
Hepatol. 2016;28(9):1065-72.

2. Burisch J, Jess T, Martinato M, Lakatos PL. The burden of inflammatory bowel
disease in Europe. J Crohns Colitis. 2013;7(4):322-37.

3. Neuendorf R, Harding A, Stello N, Hanes D, Wahbeh H. Depression and
anxiety in patients with inflammatory bowel disease: a systematic review. J
Psychosom Res. 2016;87:70-80.

4. Barberio B, Zamani M, Black CJ, Savarino EV, Ford AC. Prevalence of symptoms
of anxiety and depression in patients with inflammatory bowel disease: a
systematic review and meta-analysis. The Lancet Gastroenterol Hepatol.
2021,6(5):359-70.

5. BlackJ, Sweeney L, YuanY, Singh H, Norton C, Czuber-Dochan W. System-
atic review: the role of psychological stress in inflammatory bowel disease.
Alimenta Pharmacolo Ther. 2022;56(8):1235-49.

6. Schoultz M, Beattie M, Gorely T, Leung J. Assessment of causal link between
psychological factors and symptom exacerbation in inflammatory bowel
disease: a systematic review utilising Bradford Hill criteria and meta-analysis
of prospective cohort studies. Syst Rev. 2020;9(1):169.

7. D'Silva A Fox DE, Nasser Y, Vallance JK, Quinn RR, Ronksley PE, et al.
Prevalence and risk factors for fatigue in adults with inflammatory bowel
disease: a systematic review with Meta-analysis. Clin Gastroenterol Hepatol.
2022;20(5):995-1009.

8. Hart AL Lomer M, Verjee A, Kemp K, Faiz O, Daly A, et al. What are the top
10 research questions in the treatment of inflammatory bowel disease? A
Priority setting Partnership with the James Lind Alliance. J Crohns Colitis.
2017;11(2):204-11.

9.  Ballesio A, Zagaria A, Baccini F, Micheli F, Di Nardo G, Lombardo C. A meta-
analysis on sleep quality in inflammatory bowel disease. Sleep Med Rev.
2021. https//doi.org/10.1016/j.5mrv.2021.101518.

10.  QaziT, Farraye FA. Sleep and inflammatory bowel disease: an important bi-
directional relationship. Inflamm Bowel Dis. 2019;25(5):843-52.

11. Knowles SR, Graff LA, Wilding H, Hewitt C, Keefer L, Mikocka-Walus A. Quality
of life in inflammatory bowel disease: a systematic review and meta-analy-
ses—part I Inflamm Bowel Dis. 2018;24(4):742-51.

12. Goldberg SB, Riordan KM, Sun S, Davidson RJ. The empirical status of
mindfulness-based interventions: a systematic review of 44 Meta-analyses of
Randomized controlled trials. Perspect Psychol Sci. 2022;17(1):108-30.

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

31

32,

33.

34.

35.

36.

Page 11 of 12

Rusch HL, Rosario M, Levison LM, Olivera A, Livingston WS, Wu T, et al. The
effect of mindfulness meditation on sleep quality: a systematic review

and meta-analysis of randomized controlled trials. Ann N'Y Acad Sci.
2019;1445(1):5-16.

Segal ZV, Williams JMG, Teasdale JD. Mindfulness-based cognitive therapy for
depression: a new approach to relapse prevention. New York: Guilford Press;
2013.

Maddock A, Blair C. How do mindfulness-based programmes improve anxi-
ety, depression and psychological distress? A systematic review. Curr Psych.
2021. https://doi.org/10.1007/512144-021-02082-y.

Baglioni C, Battagliese G, Feige B, Spiegelhalder K, Nissen C, Voderholzer U,
et al. Insomnia as a predictor of depression: a meta-analytic evaluation of
longitudinal epidemiological studies. J Affect Disord. 2011;135(1):10-9.
Ewais T, Begun J, Kenny M, Rickett K, Hay K, Ajilchi B, et al. A systematic review
and meta-analysis of mindfulness based interventions and yoga in inflamma-
tory bowel disease. J Psychosom Res. 2019;116:44-53.

Jedel S, Hoffman A, Merriman P, Swanson B, Voigt R, Rajan KB, et al. A random-
ized controlled trial of mindfulness-based stress reduction to prevent flare-up
in patients with inactive ulcerative colitis. Digestion. 2014;89(2):142-55.
Schoultz M, Atherton |, Watson A. Mindfulness-based cognitive therapy for
inflammatory bowel disease patients: findings from an exploratory pilot
randomised controlled trial. Trials. 2015;16(1):379.

Ewais T, Begun J, Kenny M, Hay K, Houldin E, Chuang K-H, et al. Mindfulness
based cognitive therapy for youth with inflammatory bowel disease and
depression - findings from a pilot randomised controlled trial. J Psychosom
Res. 2021. https://doi.org/10.1016/],jpsychores.2021.110594.

Bredero QM, Fleer J, Smink A, Kuiken G, Potjewijd J, Laroy M, et al. Mindful-
ness-based cognitive therapy for fatigue in patients with inflammatory bowel
disease: results of a Randomized Controlled Trial. Mindfulness. 2023. https://
doi.org/10.1007/512671-022-02057-5.

Dhaliwal A, Zeino Z, Tomkins C, Cheung M, Nwokolo C, Smith S, et al. Utility of
faecal calprotectin in inflammatory bowel disease (IBD): what cut-offs should
we apply? Frontline Gastroenterol. 2015;6(1):14.

Vodermaier A, Millman RD. Accuracy of the hospital anxiety and Depression
Scale as a screening tool in cancer patients: a systematic review and meta-
analysis. Support Care Cancer. 2011;19(12):1899-908.

Compen F, Bisseling E, Schellekens M, Donders R, Carlson L, Lee M, et al.
Face-to-face and internet-based mindfulness-based cognitive therapy
compared with treatment as usual in reducing psychological distress in
patients with cancer: a multicenter randomized controlled trial. J Clin Oncol.
2018;36(23):2413-21.

SoSci. Sosci Survey. https://www.soscisurvey.de. Accessed 9 Feb 2023.
Castor. https://www.castoredc.com/. Accessed 9 Feb 2023.

European Medicines Agency, Good Clinical Practice Inspectors Working
Group (GCP IWG). Guideline on computerised systems and electronic data in
clinical trials - draft (EMA/226170/2021). 2021.

Nederland VMBT. Criteria voor Lidmaatschap. https.//www.vmbn.nl/over-
vmbn/lidmaatschap-vmbn/criteria/. Accessed 9 Feb 2023.

Crane RS, Eames C, Kuyken W, Hastings RP, Williams JMG, Bartley T, et al.
Development and validation of the mindfulness-based interventions-teach-
ing assessment criteria (MBI: TAC). Assessment. 2013;20(6):681-8.

Torres J, Bonovas S, Doherty G, Kucharzik T, Gisbert JP, Raine T, et al. ECCO
Guidelines on therapeutics in Crohn's Disease: Medical Treatment. J Crohns
Colitis. 2020;14(1):4-22.

Adamina M, Bonovas S, Raine T, Spinelli A, Warusavitarne J, Armuzzi A, et al.
ECCO Guidelines on therapeutics in Crohn’s Disease: Surgical Treatment. J
Crohns Colitis. 2020;14(2):155-68.

Raine T, Bonovas S, Burisch J, Kucharzik T, Adamina M, Annese V, et al. ECCO
Guidelines on therapeutics in Ulcerative Colitis: Medical Treatment. J Crohns
Colitis. 2022;16(1):2-17.

Spinelli A, Bonovas S, Burisch J, Kucharzik T, Adamina M, Annese V, et al. ECCO
Guidelines on therapeutics in Ulcerative Colitis: Surgical Treatment. J Crohns
Colitis. 2022;16(2):179-89.

Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta
Psychiatr Scand. 1983;67(6):361-70.

Spinhoven P, Ormel J, Sloekers PP, Kempen Gl, Speckens AE, Van Hemert AM.
A validation study of the hospital anxiety and Depression Scale (HADS) in
different groups of dutch subjects. Psychol Med. 1997;27(2):363-70.

Buysse DJ, Reynolds CF Ill, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh
Sleep Quality Index: a new instrument for psychiatric practice and research.
Psychiatry Res. 1989,28(2):193-213.


http://dx.doi.org/10.1016/j.smrv.2021.101518
http://dx.doi.org/10.1007/s12144-021-02082-y
http://dx.doi.org/10.1016/j.jpsychores.2021.110594
http://dx.doi.org/10.1007/s12671-022-02057-5
http://dx.doi.org/10.1007/s12671-022-02057-5
https://www.soscisurvey.de
https://www.castoredc.com/
https://www.vmbn.nl/over-vmbn/lidmaatschap-vmbn/criteria/
https://www.vmbn.nl/over-vmbn/lidmaatschap-vmbn/criteria/

ter Avest et al. BMC Psychology

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

(2023) 11:183

Mollayeva T, Thurairajah P, Burton K, Mollayeva S, Shapiro CM, Colantonio A.
The Pittsburgh sleep quality index as a screening tool for sleep dysfunction
in clinical and non-clinical samples: a systematic review and meta-analysis.
Sleep Med Rev. 2016,25:52-73.

Bastien CH, Vallieres A, Morin CM. Validation of the Insomnia Severity Index as
an outcome measure for insomnia research. Sleep Med. 2001;2(4):297-307.
Manzar MD, Jahrami HA, Bahammam AS. Structural validity of the Insomnia
Severity Index: a systematic review and meta-analysis. Sleep Med Rev.
2021;60:101531.

Iber C, Ancoli-Israel S, Chesson AL, Quan SF, for the American Academy of
Sleep Medicine. The AASM Manual for the Scoring of Sleep and Associated
events: rules, terminology and technical specifications. 1 ed. Westchester,
lllinois: American Academy of Sleep Medicine; 2007.

Jafarzadeh Esfahani M, Hossein Daraie A, Zerr P, Weber FD, Dresler M. Drea-
mento: an open-source dream engineering toolbox for sleep EEG wearables.
2022. https://arxiv.org/abs/2207.03977; SpiSOP, RRID:SCR_015673. Accessed 9
Feb 2023.

Arnal PJ, Thorey V, Debellemaniere E, Ballard ME, Bou Hernandez A, Guillot A
et al. The Dreem Headband compared to polysomnography for electroen-
cephalographic signal acquisition and sleep staging.Sleep. 2020;43(11).
LauT, Ong JL, Ng BKL, Chan LF, Koek D, Tan CS et al. Minimum number of
nights for reliable estimation of habitual sleep using a consumer sleep
tracker.SLEEP Advances. 2022;3(1).

Yellen SB, Cella DF, Webster K, Blendowski C, Kaplan E. Measuring fatigue
and other anemia-related symptoms with the Functional Assessment of
Cancer Therapy (FACT) measurement system. J Pain Symptom Manage.
1997;13(2):63-74.

Webster K, Cella D, Yost K. The F unctional A ssessment of C hronic | llness T
herapy (FACIT) measurement system: properties, applications, and interpreta-
tion. Health Qual Life Outcomes. 2003;1(1):79.

Tinsley A, Macklin E, Korzenik J, Sands B. Validation of the Functional Assess-
ment of Chronic illness therapy-fatigue (FACIT-F) in patients with inflamma-
tory bowel disease. Aliment Pharmacol Ther. 2011;34(11-12):1328-36.

Cella DF, Dineen K, Arnason B, Reder A, Webster KA, Karabatsos G, et al.
Validation of the Functional Assessment of multiple sclerosis quality of life
instrument. Neurology. 1996;47(1):129.

Irvine EJ, Zhou Q Thompson AK. The short inflammatory bowel Disease
Questionnaire: a quality of life instrument for community physicians manag-
ing inflammatory bowel disease. CCRPT Investigators. Canadian Crohn’s
Relapse Prevention Trial. Am J Gastroenterol. 1996,91(8):1571-8.

Chen X-L, Zhong L-h, Wen Y, Liu T-W, Li X-Y, Hou Z-K, et al. Inflamma-

tory bowel disease-specific health-related quality of life instruments: a
systematic review of measurement properties. Health Qual Life Outcomes.
2017,15(1):177.

Bodger K, Ormerod C, Shackcloth D, Harrison M. Development and validation
of a rapid, generic measure of disease control from the patient’s perspective:
the IBD-control questionnaire.Gut. 2014,63(7)1092 - 102.

De Jong ME, Taal E, Thomas PWA, Romkens TEH, Jansen JM, West RL, et al.
Cross-cultural translation and validation of the IBD-control questionnaire

in the Netherlands: a patient-reported outcome measure in inflammatory
bowel disease. Scand J Gastroenterol. 2021;56(2):155-61.

Walmsley RS, Ayres RC, Pounder RE, Allan RN. A simple clinical colitis activity
index. Gut. 1998;43(1):29-32.

Harvey RF, Bradshaw JM. A simple index of Crohn's-disease activity. Lancet.
1980;315(8167):514.

Gomollon F, Dignass A, Annese V, Tilg H, Van Assche G, Lindsay JO, et al. 3rd
european evidence-based Consensus on the diagnosis and management of
Crohn’s Disease 2016: part 1: diagnosis and Medical Management. J Crohns
Colitis. 2017;11(1):3-25.

Ayling RM, Kok K. Chapter six - fecal calprotectin. In: Makowski GS, editor.
Advances in Clinical Chemistry. Volume 87. Elsevier; 2018.

Henriksen M, Jahnsen J, Lygren |, Stray N, Sauar J, Vatn MH, et al. C-reactive
protein: a predictive factor and marker of inflammation in inflammatory
bowel disease. Results from a prospective population-based study. Gut.
2008;57(11):1518-23.

Ehring T, Zetsche U, Weidacker K, Wahl K, Schonfeld S, Ehlers A. The perse-
verative thinking questionnaire (PTQ): validation of a content-independent

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Page 12 of 12

measure of repetitive negative thinking. J Behav Ther Exp Psychiatry.
2011,42(2):225-32.

Ehring T, Raes F, Weidacker K, Emmelkamp PM. Validation of the Dutch
Version of the perseverative thinking questionnaire (PTQ-NL). Eur J Psychol
Assess. 2012;28(2):102-8.

Baer RA, Smith GT, Lykins E, Button D, Krietemeyer J, Sauer S, et al. Construct
validity of the five facet mindfulness questionnaire in meditating and non-
meditating samples. Assessment. 2008;15(3):329-42.

BohImeijer E, ten Klooster PM, Fledderus M, Veehof M, Baer R. Psychometric
properties of the five facet mindfulness questionnaire in depressed adults
and development of a short form. Assessment. 2011;18(3):308-20.

Raes F, Pommier E, Neff KD, Van Gucht D. Construction and factorial valida-
tion of a short form of the self-compassion scale. Clin Psychol Psychother.
2011;18(3):250-5.

Keyes CLM, Wissing M, Potgieter JP, Temane M, Kruger A, van Rooy S. Evalu-
ation of the mental health continuum-short form (MHC=SF) in setswana-
speaking South Africans. Clin Psychol Psychother. 2008;15(3):181-92.

Lamers S, Westerhof GJ, Bohlmeijer ET, ten Klooster PM, Keyes CL. Evaluating
the psychometric properties of the mental health continuum-short form
(MHC-SF). J Clin Psychol. 2011,67(1):99-110.

Hassed C, Flighty A, Chambers R, Hosemans D, Bailey N, Connaughton S, et al.
Advancing the Assessment of Mindfulness-Based meditation practice: psy-
chometric evaluation of the Mindfulness Adherence Questionnaire. Cognit
Ther Res. 2021;45(1):190-204.

Hakkaart-van Roijen L, Straten A, Donker M, Tiemens B. Trimbos/iMTA
questionnaire for costs associated with Psychiatric illness (TiC-P). Rotterdam:
Institute for Medical Technology Assessment; 2002.

Bouwmans C, De Jong K, Timman R, Zijlstra-Vlasveld M, Van der Feltz-Cornelis
C,Tan SS, et al. Feasibility, reliability and validity of a questionnaire on
healthcare consumption and productivity loss in patients with a psychiatric
disorder (TiC-P). BMC Health Serv Res. 2013;13(1):217.

Hakkaart-van Roijen L, Tan S, Bouwmans C. Handleiding voor kostenonder-
zoek: Methoden en standaard kostprijzen voor economische evaluaties in de
gezondheidszorg: College voor zorgverzekeringen; 2010.

Herdman M, Gudex C, Lloyd A, Janssen MF, Kind P, Parkin D, et al. Develop-
ment and preliminary testing of the new five-level version of EQ-5D (EQ-
5D-5L). Qual Life Res. 2011;20(10):1727-36.

Lamers LM, Stalmeier PF, McDonnell J, Krabbe PF, van Busschbach JJ. Measur-
ing the quality of life in economic evaluations: the dutch EQ-5D tariff. Ned
Tijdschr Geneeskd. 2005;149(28):1574-8.

Stark RG, Reitmeir P, Leidl R, K&nig H-H. Validity, reliability, and responsiveness
of the EQ-5D in inflammatory bowel disease in Germany. Inflamm Bowel Dis.
2009;16(1):42-51.

Farias M, Maraldi E, Wallenkampf KC, Lucchetti G. Adverse events in medita-
tion practices and meditation-based therapies: a systematic review. Acta
Psychiatr Scand. 2020;142(5):374-93.

Hanssen I, Scheepbouwer V, Huijbers M, Regeer E, Lochmann van Bennekom
M, Kupka R, et al. Adverse or therapeutic? A mixed-methods study investi-
gating adverse effects of mindfulness-based cognitive therapy in bipolar
disorder. PLoS ONE. 2021. https://doi.org/10.1371/journal.pone.0259167.
Cohen J. Statistical power analysis for the behavioral Sciences. 2 ed. Hillsdale,
NJ: Lawrence Erlbaum Associates, Publishers; 1988.

Preacher KJ, Hayes AF. Asymptotic and resampling strategies for assessing
and comparing indirect effects in multiple mediator models. Behav Res
Methods. 2008;40(3):879-91.

MacKinnon DP. Introduction to statistical mediation analysis. Routledge;
2012

Hayes AF. Introduction to mediation, moderation, and conditional process
analysis: a regression-based approach. Guilford publications; 2022.

Greeson JM, Chin GR. Mindfulness and physical disease: a concise review.
Curr Opin Psychol. 2019;28:204-10.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://arxiv.org/abs/2207.03977
http://dx.doi.org/10.1371/journal.pone.0259167

	﻿Effectiveness of Mindfulness-Based Cognitive Therapy in reducing psychological distress and improving sleep in patients with Inflammatory Bowel Disease: study protocol for a multicentre randomised controlled trial (MindIBD).
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design
	﻿Setting
	﻿Study population
	﻿Procedure and assessments
	﻿Randomisation and blinding
	﻿Intervention: MBCT
	﻿Comparator: treatment as usual
	﻿Outcome measures
	﻿Primary outcome
	﻿HADS
	﻿Secondary outcomes
	﻿Sleep quality and fatigue
	﻿IBD-related measures
	﻿Mental health-related measures
	﻿Cost-effectiveness
	﻿Qualitative interviews


	﻿Data management and monitoring
	﻿Safety monitoring
	﻿Statistical analysis
	﻿Sample size calculation
	﻿Treatment effects at post-treatment: primary outcome
	﻿Treatment effects at post-treatment: secondary outcomes
	﻿Treatment effects at follow-up
	﻿Moderation analyses
	﻿Mediation analyses

	﻿Discussion
	﻿Trial status
	﻿References


