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Abstract: Biopsychosocial intervention has been suggested as a complementary treatment strategy for
patients with chronic conditions. We compared the effect of a mind-body intervention (MBI), relative
to treatment-as-usual (TAU) on WHO-5 Well-being Index during an intensive period of 12 weeks and
follow-up at week 26 among patients with either psoriasis (PsO) or rheumatoid arthritis (RA). The
MBI was based on the ‘Relaxation Response Resiliency Program’ and the ‘Open and Calm Program’, as
well as ‘Mindfulness Based Stress Reduction’ (MBSR). The trial was randomized, management-as-usual,
and controlled. Statistical analyses were based on the intention-to-treat population using repeated
measures and mixed effects models (NCT03888261). We screened 39 potential participants, 35 of
which (PsO, n = 20; RA, n = 15) met the eligibility criteria and were randomized: 17 in the MBI
group and 18 in the TAU group. Attrition from the intervention program was 19%, with 65% of MBI
patients and 71% of TAU patients completing the outcome assessments. After 12 weeks, a statistically
significant difference in WHO-5 was observed between the groups (p = 0.019). However, according to
the protocol, during the entire trial period, the average (least squares mean values) WHO-5 score was
higher although not statistically significant in the MBI group (65.3) compared with the TAU group
(59.1), corresponding to a between-group difference over 26 weeks of 6.15 (95% CI: —0.26 to 12.56;
p = 0.060). All things considered, adding biopsychosocial intervention to clinical practice to patients
with conditions, such as PsO and RA, could potentially improve health-related quality of life.

Keywords: biopsychosocial; mind-body intervention; treatment-as-usual; psoriasis; rheumatoid
arthritis; health-related quality of life

1. Introduction

Chronic diseases are the most costly health conditions worldwide [1,2]. In addition,
complex psychosocial factors such as depression, stress, work-related dynamics, and
thinking patterns are thought to be associated with poor health status and impaired health-
related quality of life (HR-QoL) among patients suffering from chronic inflammatory
conditions such as psoriasis (PsO) and rheumatoid arthritis (RA) [3,4]. Currently, treatment
of PsO and RA is primarily pharmacological with topical treatment being applied to
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mild cases of psoriasis and disease-modifying anti-rheumatic drugs (DMARD:s), including
biologics which are used to treat moderate-to-severe PsO and RA [5,6]. Considering
the chronic nature of the diseases and the complex psychosocial factors of PsO and RA,
nonpharmacologic therapies, such as biopsychosocial intervention, might be used as
a complementary treatment strategy [7-11]. Indeed, several nonpharmacological non-
invasive therapies, including mind-body interventions, have become available for chronic
medical conditions in recent years [12-15]. Mind-body interventions are often part of the
multidisciplinary rehabilitation and incorporate strategies that are thought to improve
psychological and physical well-being, aiming to allow patients to take an active role in
their treatment and promote people’s ability to cope with their condition and improve
HR-QoL [14,16].

This pragmatic, randomized, and controlled trial was developed as a proof-of-concept
study with the aim to explore the possible effectiveness of mind-body multidisciplinary
rehabilitation on well-being and HR-QoL in patients with PsO and RA.

2. Materials and Methods
2.1. Trial Design and Registration

The trial was designed as a multicenter randomized, controlled, open-label, parallel-
group trial conducted at two locations in Denmark over the course of 26 weeks. The trial
was approved by the Regional Committees on Health Research Ethics and the Danish Data
Protection Agency and was carried out in compliance with the Declaration of Helsinki and
the International Conference on Harmonization Guidelines for Good Clinical Practice (H-
18061530). The trial was registered before enrolling the first patient at the Clinical Trials
Register (NCT03888261). Written informed consent was obtained from all participants before
screening. All analyses were analyzed according to the intention-to-treat (ITT) principle, and
rigorously followed the prespecified statistical analysis plan (available upon request).

2.2. Patients

Patients were recruited at routine visits from two specialist outpatient hospital clinics
in Denmark: Gentofte University Hospital (Dermatology) and Aarhus University Hospital
(Rheumatology), and from advertisements in local newspapers and patient associations.
The eligible patients were seen from 15 January 2019 to 3 March 2020. In brief, patients
eligible for inclusion were adults (aged > 18 years) with a stable disease and no planned
changes of therapy at the time of inclusion. For RA, the diagnosis had to be established
according to American College of Rheumatology criteria [17] while the diagnosis of PsO
was based on a clinical assessment. The following exclusion criteria were applied: (a) a lack
of ability to participate due to physical and/or psychological reasons; (b) psychopathology:
person with severe mental illness; (c) alcohol and /or drug abuse; (d) impaired cognitive
functions unrelated to general distress; and (e) other immune-mediated conditions requir-
ing systemic treatment. Patients fulfilling these eligibility criteria received written and oral
information about the trial and were invited to a 1 h clinical assessment interview with
a clinical psychologist to evaluate whether they were eligible and wished to participate.
The patients were subsequently randomized to either the mind-body intervention (MBI)
or treatment-as-usual (TAU) after completing the baseline measurements.

2.3. Randomisation, Allocation Concealment and Blinding

A computer-generated, permuted, and stratified randomization sequence was pro-
duced before any patients were enrolled and before participants were allocated in permuted
blocks of 2 to 6 to the MBI or TAU group (1:1); the randomization sequence (stratified by
center) was prepared by a biostatistician with no clinical involvement in the trial (R.C.).
The allocation was concealed in a password-protected computer file only accessible by
the biostatistician. Individual allocations were held in sealed, opaque, and consecutively
numbered emails which were sent to and opened sequentially by one of the clinical psychol-
ogists (ESB) on site. SAS PROC PLAN was used to generate the randomization schedules,
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specifically SAS statistical software version 9.4 (SAS Institute Inc., Cary, NC, USA). For fea-
sibility reasons, the open-label design was used since the personnel and patients involved
in the intervention as well as patients in the control group immediately became aware of
treatment allocation after randomization (opening the specific envelop) and were thus not
blinded during the remaining trial period.

2.4. Mind—Body Intervention

The mind-body intervention (MBI) was developed for the purpose of the present trial
based on the Open and Calm (OC) intervention [18], based on the relaxation response
approach [19] and further developed into a meta-theoretical model proposing four common
factor mechanisms of change (open attention, calm processing, conscious participation,
and personal understanding) across several types of MBIs. OC thus explicitly recommends
technical adaptations for contextually relevant purposes. The present MBI was thus
structured according to the OC-protocol (a bodily-mental-social thematic cycle week-by-
week) and focused on the OC core strategies, but also included body scans and hatha yoga
exercises from mindfulness-based stress reduction (MBSR) [20] as a way of re-entering
the body with gentleness, which is often challenging for patients suffering from physical
ailments. The MBI was delivered by two clinical psychologists (CGJ and ESB) who were
either trained in one of the interventions (CGJ) or both interventions (ESB). The intervention
was group-based with a planned maximum of 15 participants per group who applied three
therapeutic components:

1.  Contemplative practices, including (a) exercises designed to activate a relaxation re-
sponse in the body as well as body awareness (b) mindfulness meditation, and (c) zen-
meditation.

2. Psychoeducation, i.e., educational and informative lectures, materials and pen-and-
paper exercises concerning (a) physical, psychological, and social health promotion,
(b) stress prevention and resilience, and (c) disease-specific mechanisms (e.g., typical
symptoms, possible developmental paths, possible risks and beneficial effects, and
specific health-related advice).

3. Dialogue, including therapist-group dialogue as well as participant-participant dia-
logue. Participants were paired in smaller units (2 participants per unit) and were
encouraged to continue dialogues and discussion outside of the treatment sessions.
Moreover, each participant was offered 5 individual consultations with the therapist.

The total duration of the intervention was 20-26 weeks, which was divided into a high-
intensive and a low-intensive phase with the purposes of establishing and maintaining
treatment effects, respectively. The high-intensive phase lasted 9 weeks with weekly
3 h group meetings. Additionally, the high-intensive phase included two individual
consultations with the therapist in weeks 2-3 and in weeks 7-9. The first individual
consultation focused on the motivation and the individual relevance and adjustment of
what was being taught in the group sessions. The second individual consultation focused
on summarizing experiences and individual strategies for sustaining and maintaining
training and its consecutive effects.

The subsequent 12 weeks of the low-intensive phase comprised one 2-3 h monthly
group meeting and one monthly individual consultation (of which 2 were delivered per
patient on average). The group meetings were structured according to the biopsychosocial
model, where each group meeting worked with mental health and mind-body techniques,
mainly from either a physical, psychological, or social angle. Patients in the control group
received TAU and participated in the scheduled assessments in week 12 and 24.

2.5. Patient-Reported Outcome Measures

The primary and key secondary outcomes of the current trial were based on patient-
reported outcome measures using the World Health Organization Well-Being Index (WHO-5)
and Medical Outcomes Study 36-Item Short-Form Health Survey (SF-36) [21,22]. The
WHO-5 is a questionnaire consisting of 5 statements scoring from 0-5, yielding a raw
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score of 0-25, which is multiplied by 4 resulting in a total score of 0-100. A raw score
below 13 or an answer of 0-1 in any of the five items indicate (risk of) low well-being [21].
The mean WHO-5 score in the general population was measured in different European
countries. Thus, when using the WHO-5 as an outcome measure in clinical trials, the goal
was often to reach the general population mean score; in Denmark the mean WHO-5 score
was estimated to 70 [21]. The threshold for clinically relevant improvements is a change of
at least 10 points on the WHO-5 [21,23]. The SF-36 is a multipurpose, short-form health
survey with 36 questions [22] amounting to eight subscales divided across physical and
psychological HR-QoL domains: physical function (PF), role physical (RP), bodily pain (BP),
global health (GH), vitality (V), social function (SF), role emotional (RE), and mental health
(MH). Subscale scores were combined to form our two secondary higher-order summary
scores: the physical component summary (PCS) and mental component summary (MCS).

Outcomes were measured at baseline, at a 12-week visit (after the high-intensive pe-
riod) and at the 26-week follow-up. Clinical assessments were carried out by the consultant
specialist in the specific disease (psoriasis and rheumatoid arthritis, respectively). Because
we expected maximal clinical effects of the combined intervention immediately after the
intensive intervention (12 weeks), the primary outcome was chosen as the main group
effect (across timepoints) from baseline to the week 26 visit in the WHO-5 Well-being Index.

The key secondary outcomes were the SF36 subscales: PCS and MCS from baseline
to week 26. The exploratory secondary outcomes were changes in the eight individual
SF36 subdomains.

2.6. Statistical Methods

As also stated in the SAP, the prespecified sample size was based on 30 participants
with each of the conditions. It was previously estimated that a sample of 26 participants
per randomized group would be required for the study to have 80% power to show a large
clinical effect size (i.e., Cohen’s effect size of 0.8 related to the advantage of the Mind-Body
Intervention over nothing) with respect to WHO-5, based on a two-sided type 1 error rate of
5%. Since it was anticipated that we would have some attrition during the week-26 follow-
up, it was decided to aim for 60 participants in total, corresponding to approximately
30 individuals in each group. This would potentially correspond to a statistical power of
86% to detect a large clinical effect size (i.e., between the group comparisons, independent
of condition). End points were analyzed according to the intention-to-treat (ITT) principle
(whereby patients who stopped the assigned group intervention were invited for a follow-
up), as stated in the statistical analysis plan (SAP; available upon request). The ITT principle
asserts the effect of a treatment policy (that is, the planned treatment regimen), rather than
the actual treatment given (i.e., independent of treatment adherence). To evaluate the
longitudinal effects of the intervention, all outcome measures were analyzed using a
multilevel repeated-measures linear mixed effects model (restricted maximum likelihood),
with participant as random effects factor. The model included group (MBI vs. TAU),
diagnosis (PsO and RA), and time point (0, 12, and 26 weeks from baseline) as fixed effects,
also with the baseline value of the relevant variable as a covariate to reduce the random
variation [24]. To assess the adequacy of the mixed effects linear models, we checked the
validity of the assumptions made by reviewing both the systematic and the random parts
of the models. We also investigated the model features via the predicted values and the
residuals; that is, the residuals had to be normally distributed (around 0), independent of
the predicted values (available upon request). Missing data were handled indirectly by
statistical modelling using the repeated-measures linear mixed-effects models [25]. The
primary contrasts between groups were estimated based on the main effect estimation
(comparing the least squares means) from the repeated-measures analysis of covariance
applied in mixed linear models (i.e., across 26 weeks of observations). While the primary
analyses were based on all observed data that are valid under the plausible assumption
that data are ‘Missing at Random’ (MAR) [26,27], we also performed sensitivity analyses
to explore the effect of departures from the MAR assumption (e.g., a single-step, non-
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responder imputation using the value at baseline to replace missing data; these estimates
will potentially be informative even if data are ‘Missing Not At Random’ [MNAR]).

All p-values and 95% confidence intervals (95% Cls) were two-sided. We did not
apply adjustments for multiplicity, rather we analyzed the primary and key secondary
outcomes in a prioritized order (i.e., “gatekeeping procedure”). The analyses of the sec-
ondary outcomes were performed in sequence until one of the analyses failed to show the
statistically significant difference, or until all analyses were completed at the statistical
significance level of 0.05 [25,28]. Cohen’s effect size (d) was used to assess and interpret the
effect size of the applied interventions by comparing the groups after 12 weeks. The effect
size was considered small (Cohen’s d = 0.2), medium (Cohen’s d = 0.5), or large (Cohen’s
d =0.8) [29].

In retrospect, after realizing the statistical power limitations related to the lower
(than expected) number of patients (only 17 in each randomized group [34 participants in
total]), we decided to explore what a new trial—based on the same assumptions—would
correspond to in terms of statistical power. If a new trial was designed to detect a large
clinical effect size (Cohen’s d = 0.80) with 34 patients enrolled (randomised 1:1), this would
correspond to a statistical power of 62% which is clearly much lower than the recommended
minimum of 80% statistical power when planning a new trial.

3. Results
3.1. Baseline Characteristics

In total, 39 patients were assessed for eligibility. Four patients were excluded due to
some of the listed exclusion criteria, leaving a trial of 35 patients who were included in the
study (Figure 1). Of the included patients, 15 had RA and 20 had PsO, 10 of the patients in
the MBI group had PsO and 7 had RA, whereas 10 had PsO and 8 had RA in the TAU group.
One of the included patients with psoriasis dropped out following randomization but prior
to having the baseline measurement assessed, and was consequently not part of the ITT
population, resulting in 34 patients of which 17 (50%) were allocated to the MBI group and
17 (50%) in the TAU group. As presented in Table 1, the mean age of the ITT population
was 48.0 (SD 12.7) years and 10 (29%) of the participants were males. The patients had a
mean disease duration of 19.7 (SD 12.8) years, a mean entry weight of 80 kg, corresponding
to an average body mass index (BMI) of 28 kg/m?. The mean baseline WHO-5 was 56.0
(SD 17.6) in the MBI group and 63.8 (13.5) in the TAU group. The baseline SF-36 MCS and
PCS means were 49.7 (11.7) and 44.7 (9.9) in the MBI group and 50.8 (6.5) and 42.4 (10.0) in
the TAU group, respectively.

3.2. Primary Outcome

Eleven (65%) patients in the MBI group and twelve (71%) in the TAU group completed
the 26-week measurement (Figure 1). The trajectory for the primary outcome, WHO-5
Well-being Index, from baseline to week 12 and week 26 is illustrated in Figure 2A. The
test for interaction between group and time (3 levels) suggested a significantly different
trajectory for the two groups: p = 0.035. Results of the primary analyses (across the entire
26-week period) are presented in Table 2: The MBI group showed a mean WHO-5 score of
65.3, whereas the TAU group showed a mean score of 59.1, amounting to a group difference
of 6.15 points, approaching statistical significance (95% CI —0.26 to 12.56 points, p = 0.060).
The results appeared robust to sensitivity analyses as illustrated in Figure 2B.
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Assessed for eligility (n = 39)

Not eligible (n = 4)

» PsQ(n=2)
RA(n=2)
Randomised (n = 35)
PsO (n=20)
RA (n=15)
Dropped out (n=1) 2
PsO (n=1) -
| |
Allocation Allocation
Allocated to Treatment as Usual Group
{n=17 [16])
Allocated to Mind-Body Intervention (n = 17) No baseline data available (n = 1), missing data
PsO (n=10) replaced by multiple imputation
RA(n=T) PsO(n=9)
RA(n=T)
. |
Follow-Up: 12 Follow-Up: 12
weeks weeks
No follow-up after 12 No follow-up after 12
> (n=4) (n=2) <
PsO(n=4) PsO(n=2)
RA(n=0) RA(n=0)
v v
Primary Outcome: Mind-Body Intervention (n=13) Primary Outcome: E’eft;‘;f"t as Usual Group
PsO (n=186) PsO(n=7
RA(nN=T7) SO n=1)
RA(n=T)
Follow-Up: 26 Follow-Up: 26
weeks weeks
No follow-up after 26 No follow-up after 26
= (n=2) (n=2) <
% PsOin=1) PsQin=1)
RA(n=1) RA(n=1)
v
h 4 Primary Outcome: Treatment as Usual Group
Primary Outcome: Mind-Body Intervention (n = 11) (n=12)
PsO(n=25) PsO (n=6)
RA (n=8) RA (n=6)

Abbreviations:
PsO, Psoriasis
RA, Rheumatoid arthritis

Figure 1. Trial Flow Diagram.
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Table 1. Baseline Characteristics and Values for Primary and Secondary Outcomes in the Combined ITT population.

. . Treatment as Usual Groups
Variable Mind-Body (Int_ex;;;ntlon Group Group Combiﬁed
"= n=17) (n = 34)

Males, no (%) 5 29% 5 29% 10 29%
Mean Std Dev Mean Std Dev Mean SD
Age, years 51.7 11.7 444 12.9 48.0 12.7
Disease duration, years 19.1 14.8 20.4 10.8 19.7 12.8
Height, cm 170.2 16.5 169.5 9.5 169.8 13.3
Weight, kg 82.2 20.5 77.7 17.0 80.0 18.7

BMI, kg/m2 28.5 6.5 27.0 5.2 27.8 5.8
WHO-5, score: 0-100 56.0 17.6 63.8 13.5 59.9 16.0
SF-36 MCS, score: 0-100 49.7 11.7 50.8 6.5 50.2 9.4
SF-36 PCS, score: 0-100 447 9.9 424 10.0 43.6 9.9
SE-36 PF, score: 0-100 76.5 20.4 80.6 14.5 78.6 17.6
SF-36 RP, score: 0-100 67.6 39.3 59.0 421 63.3 40.4
SF-36 BP, score: 0-100 70.1 22.7 58.5 279 64.3 25.8
SF-36 GH, score: 0-100 51.8 18.5 50.7 19.7 51.3 18.8
SE-36 VT, score: 0-100 53.5 20.4 56.7 14.9 55.1 17.6
SF-36 SF, score: 0-100 80.3 25.8 77.4 19.9 78.8 22.7
SF-36 RE, score: 0-100 70.9 37.0 74.8 30.1 72.9 33.3
SF-36 MH, score: 0-100 78.2 14.8 77.4 9.9 77.8 124

SF-36 MCS, Medical Outcomes Study 36-Item Short-Form Health Survey, Mental Component Summary. SF-36 PF, Medical Outcomes
Study 36-Item Short-Form Health Survey, Physical Function. SF-36 RP, Medical Outcomes Study 36-Item Short-Form Health Survey, Role
Physical. SE-36 BP, Medical Outcomes Study 36-Item Short-Form Health Survey, Bodily Pain. SF-36 GH, Medical Outcomes Study 36-Item
Short-Form Health Survey, Global Health. SF-36 VT, Medical Outcomes Study 36-Item Short-Form Health Survey, Vitality. SE-36 SE,
Medical Outcomes Study 36-Item Short-Form Health Survey, Social Function. SF-36 RE, Medical Outcomes Study 36-Item Short-Form
Health Survey, Role Emotional. SF-36 MH, Medical Outcomes Study 36-Item Short-Form Health Survey, Mental Health.

Table 2. Primary and key secondary outcomes during (across) the 26-week trial period.

MBI (1 = 17) TAU (1 =17) MBI vs. TAU
Variable LS Means SE LS Means SE D‘““g;f;‘;:twee“ LCL 95% to UCL 95% p-Value
WHO-5,
score: 0—100 65.3 22 59.1 2.2 —6.15 (—12.56 to 0.26) 0.060
SF-36 PCS,
score: 0-100 451 1.1 421 1.1 —3.05 (—6.25t0 0.16) 0.062
SE-36 MCS,
score: 0-100 513 10 50.6 10 —0.64 (=3.60 t0 2.32) n.e.
SE-36 PF,
score: 0-100 816 25 743 25 ~7.26 (—14.41to —0.11) ne.
SE-36 RP,
score: 0-100 719 46 60.6 4.6 —11.26 (—24.58 to 2.05) n.e.
SE-36 BP,
score: 0-100 69.4 29 623 2.9 —=7.07 (—15.66 to 1.52) n.e.
SF-36 GH,
score: 0-100 56.2 2.0 52.0 2.0 —4.23 (—10.01 to 1.55) n.e.
SE-36 VT,
score: 0100 58.6 2.8 49.5 2.7 —9.16 (—=17.09 to —1.23) n.e.
SF-36 SF,
score: 0-100 81.4 2.7 79.2 2.7 —2.21 (—10.10 to 5.68) n.e.
SF-36 RE,
score: 0~100 80.01 37 76.9 37 —3.16 (—13.51 to 7.20) n.e.
SF-36 MH,
score: 0-100 79.0 1.6 77.5 16 —1.47 (=599 t0 3.05) n.e.

LsMeans, least-squares means. LCL95%, Lower Confident Limit. UCL95%, Upper Confident Limit. MBI, Mind-Body Intervention.
TAU, Treatment as usual. WHO-5, The World Health Organisation—Five Well-Being Index. SF-36 PCS, MedicalOutcomes Study 36-Item
Short-Form Health Survey, Physical Component Summary. SF-36 MCS, Medical Outcomes Study 36-Item Short-Form Health Survey,
Mental Component Summary. SF-36 PF, Medical Outcomes Study 36-Item Short-Form Health Survey, Physical Function. SF-36 RP, Medical
Outcomes Study 36-Item Short-Form Health Survey, Role Physical. SE-36 BP, Medical Outcomes Study 36-Item Short-Form Health Survey,
Bodily Pain. SF-36 GH, Medical Outcomes Study 36-Item Short-Form Health Survey, Global Health. SF-36 VT, Medical Outcomes Study
36-Item Short-Form Health Survey, Vitality. SF-36 SF, Medical Outcomes Study 36-Item Short-Form Health Survey, Social Function. SF-36
RE, Medical Outcomes Study 36-Item Short-Form Health Survey, Role Emotional. SF-36 MH, Medical Outcomes Study 36-Item Short-Form
Health Survey, Mental Health. n.e., not evaluated.
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Differences in WHO-5 scores during the trial
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Figure 2. Least squared means WHO-5 from baseline throughout the 26-treatment period in the intention to treat (ITT)
analysis, analyzing (A) as observed and (B) with non-responder imputation.

In contrast to the average effect (over all 26 weeks), after 12 weeks, there was a
statistically significant difference between groups (67.8 vs. 57.0; difference between groups
of 10.8 [95% CI 1.8 to 19.9]; p = 0.019). After the first 12-week trial period, the difference
between groups potentially corresponded to a large effect size of Cohen’s d = 0.80. On the
individual patient-level, the number of responders (individuals with an increase >10 WHO-
5 units) were 7/17 (41%) of patients in the MBI and 2/17 (12%) in the TAU group. Nearly
similar results were seen after 26 weeks, where 6/17 (35%) in the MBI group and 2/17
(12%) in the TAU group had maintained a clinically significant response (improved quality
of life). MBI participants also qualitatively expressed high satisfaction with the program.

As presented in Table 2, an improvement in the PCS of the SF-36 of 3.05 [95% CI —6.25
to 0.16]; p = 0.062) points appeared to be present over 26 weeks in the intervention group
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when compared with the control group although this was not statistically significant. With
regard to the mental component, there was no indication of an improvement in the SF-36
MCS of the SF-36 in either group during the 26-week period (Table 2).

Finally, according to the predefined statistical analysis plan, stratified analyses for the
PsO and RA groups are descriptively presented separately in Supplementary Materials,
Table S1 and S2; i.e., no formal statistical comparisons were carried out.

4. Discussion

In this pragmatic, clinical proof-of-concept, and randomized trial of patients with RA
and PsO, the effectiveness of a new, biopsychosocial MBI was assessed. The result clearly
indicated positive development of quality of life scores in the MBI group over time, and
thus a trend towards better well-being measured by WHO-5 compared with usual clinical
practice, although the primary statistical analysis (between group comparison across
26 weeks) was not statistically significant, appeared to be a potential effect immediately
following intervention. In addition, a significantly higher proportion of patients achieved a
clinically relevant change on the WHO-5 (>10 points increase) in the MBI group compared
with the TAU group.

Over the years, the efficacy of MBlIs in different formats has been assessed in chronic
somatic diseases [30-34]. A pilot study of 29 patients with severe psoriasis found an
improved quality of life after 8 weeks of mindfulness-based cognitive therapy [35]. Con-
trary, a larger study comprising 72 participants with psoriasis found no improvement
in quality of life and physical and psychological health compared with a control group
receiving usual treatment after a 6 and 12 month follow-up, although participants reported
that the mindfulness-based interventions were beneficial [36]. However, a recent review
on psychological interventions for patients with psoriasis concluded that, due to limited
transparency in reporting, low power, and lack of replications, nothing definitive could
be concluded on these therapies [37]. Similarly, another review concluded that previous
MBIs for psoriasis patients lacked methodological rigor and had largely failed to show
psychological benefits [38]. In rheumatoid arthritis, an RCT comprising 72 patients found
that patients receiving yoga-based mind-body intervention combined with DMARDs had
greater reductions in depression symptoms, disease activity score-28, and erythrocyte
sedimentation rate (DAS28ESR), compared with patients receiving only DMARDs [39].
Similarly, another study RCT comprising 57 patients with RA found yoga to be beneficial
regarding depressive symptoms and fatigue, but not on HR-QoL compared with an ed-
ucational control program [40]. In the current study, we observed a tendency towards a
beneficial effect of MBI on well-being measured with WHO-5 and quality of life measured
by the physical component of the SF-36 in patients with PsO or RA across 26 weeks, but the
finding was not significant. Across the three time points, we observed a significantly more
positive trajectory of well-being scores in the MBI group compared with the TAU group,
and, immediately after the high-intensive phase (12 weeks), we observed significantly
higher well-being scores in the MBI group compared with the control group receiving
treatment as usual. However, we did not detect a significant group difference in the overall
primary test of well-being across the three time points. This indicates that a more intensive
follow-up with one or two group meetings a month for a period longer than 12 weeks
may be needed for a more long-lasting improvement in well-being. This is well-known for
other lifestyle changes such as weight loss, where group dynamics and close follow-ups
are important to maintain a positive effect [41]. Overall, the patients included in our study
had a mean WHO-5 at baseline of 59.9, which is considerably less than the mean WHO-5
in Denmark estimated at 70 [21]. A change in WHO-5 of >10 is considered clinically
meaningful [21,23]. Here, we saw a markedly higher number of patients with a meaningful
increase in WHO-5 at both 12 and 26 weeks in the MBI group compared to the TAU group.

Taken together, the results of the current study imply a positive effect of MBI on
the well-being of patients with chronic diseases such as PsO and RA. However, the long-
term effectiveness is still questionable and further research is urgently needed, including
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randomized trials with at least 50 patients in each group (i.e., more than 100 patients
in total) such as the planned German SkinMind study [42]. Nevertheless, patients with
psoriasis treated with biologics with complete remission still report impaired QoL [43];
complementary MBI might contribute to minimizing this. Moreover, a recent study showed
that patients with psoriatic arthritis and psoriasis involving the hands, feet, genitals, or
face were more likely to use MBI, thus the use of MBI might be a way to cope with the
added mental component of visible psoriasis and the joint paint associated with psoriatic
arthritis psoriasis involving the face, hands, feet or genitals and patients with psoriatic
arthritis were more likely to use MBT, which could indicate MBT use to be used as a coping
strategy for patients with visible and more severe disease [7].

Certain limitations should be considered when interpreting the result of the current
study. First, the nature of the studied intervention prohibited a proper blinding of the
patients. Thus, the apparent effectiveness might be due to a placebo response. Likewise,
the primary investigator was unblinded to treatment allocation, which could have resulted
in the observer bias ultimately leading to an overestimation of the effect on quality of
life. Third, the planned study sample was 60 patients in total, but due to recruitment
difficulties, only 35 were randomized with 34 patients in the ITT population, thus the
failure to reject the null hypothesis might be due to a type II error. However, based on
Cohen’s d-test, the effect size was found to be large after 12 weeks, suggesting a positive
impact of MBI [29]. Strengths of the current study include the randomization of patients,
thus potential confounders should not influence the results, the widely used and validated
measures of well-being, and the inclusion of more than one chronic disease and center.

5. Conclusions

Management with mind-body biopsychosocial approaches in patients with inflam-
matory conditions such as psoriasis and rheumatoid arthritis could potentially improve
health-related well-being if added to clinical practice. Despite the possible optimism bias
implied here around the suspected clinical value related to MBI approaches in clinical prac-
tice, long-term effectiveness is still questionable and further research is urgently needed,
including at least one confirmatory randomized trial with at least 50 patients in each group
(i.e., more than 100 patients in total) in order to statistically detect a possible difference
between groups of the magnitude we observed.

Supplementary Materials: The following are available online at https:/ /www.mdpi.com/article/10
.3390/jem10143107 /51, Table S1: Values in each of the diagnoses: Psoriasis. Table S2: Values in each
of the diagnoses: Rheumatoid arthritis.

Author Contributions: Conceptualization, L.S., B.D., C.G]., ES.B.,, T.B., R.C. and L.K.; methodology,
LS., R.C. and C.G.J,; software, R.C.; validation, R.C.; formal analysis, L.S., TT.N., R.C. and C.G.J.;
investigation, L.S. and B.D.; data curation, L.S. and B.D.; writing—original draft preparation, L.S.,
T.T.N., R.C. and C.G.J.; writing—review and editing: T.T.N., C.G.J.,, LK., B.D., ES.B., T.B., R.C. and
L.S.; visualization, R.C. and T.T.N.; supervision, L.S., C.G.J., R.C.; project administration, E.S.B., C.G.].
and L.S.; funding acquisition, R.C., E.S.B., C.G.J., L.S., T.B. and B.D. All authors have read and agreed
to the published version of the manuscript.

Funding: The project has received funding from the television company TV2/Denmark and from
the “Public Service Puljen”. The Parker Institute, Bispebjerg and Frederiksberg Hospital is supported
by a core grant from the Oak Foundation (OCAY-18-774-OFIL).

Institutional Review Board Statement: The trial was approved by the Regional Committees on
Health Research Ethics and the Danish Data Protection Agency (NCT03888261, February 2019) and
was carried out in compliance with the Declaration of Helsinki and the International Conference on
Harmonization Guidelines for Good Clinical Practice (H-18061530).

Informed Consent Statement: Written informed consent was obtained from all participants be-
fore screening.


https://www.mdpi.com/article/10.3390/jcm10143107/s1
https://www.mdpi.com/article/10.3390/jcm10143107/s1

J. Clin. Med. 2021, 10, 3107 11 of 12

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Conflicts of Interest: All authors have completed the ICMJE uniform disclosure form. L.S. has been a
paid speaker for AbbVie, Eli Lilly, Novartis, and LEO Pharma, and has been a consultant or has served
on Advisory Boards with AbbVie, Janssen Cilag, Novartis, Eli Lilly, LEO Pharma, UCB, Bristol-Myers
Squibb, and Sanofi. She has served as an investigator for AbbVie, Sanofi, Janssen Cilag, Boehringer
Ingelheim, AstraZeneca, Eli Lilly, Novartis, Regeneron, and LEO Pharma, and has received research
and educational grants from Novartis, Sanofi, Bristol-Myers Squibb, Janssen Cilag, and LEO Pharma.
No conflicts in relation to this study. C.G.J. is the CEO for the Foundation for Mental Health, which
works on a non-profit basis with the Open and Calm-program and MBSR-inspired programs. C.G.J.
receives no royalties of any kind related to either program. B.D. has been consultant or has served on
Adpvisory Boards with AbbVie, Novartis, Gilead, Eli Lilly, and Pfizer. No conflicts in relation to this
study. The rest of the authors report no conflict of interest.

Abbreviations

WHO-5 The World Health Organisation-Five Well-Being Index
SF-36 PCS  Medical Outcomes Study 36-Item Short-Form Health Survey, Physical Component Summary

References

1.

10.

11.

12.
13.

14.

15.

16.

17.

Naylor, C.; Parsonage, M.; McDaid, D.; Knapp, M.; Fossey, M.; Galea, A. Long-Term Conditions and Mental Health: The Cost
of Co-Morbidities. 2012. Available online: http:/ /www.kingsfund.org.uk/publications/mental_health_ltcs.html (accessed on
8 December 2020).

Mathers, C.D.; Loncar, D. Projections of global mortality and burden of disease from 2002 to 2030. PLoS Med. 2006, 3, e442.
[CrossRef]

Rigas, HM.; Bucur, S.; Ciurduc, D.M.; Nita, L.E.; Constantin, M.M. Psychological stress and depression in psoriasis patients—A
dermatologist’s perspective. Maedica 2019, 14, 287.

Sturgeon, J.A ; Finan, PH.; Zautra, A.]. Affective disturbance in rheumatoid arthritis: Psychological and disease-related pathways.
Nat. Rev. Rheumatol. 2016, 12, 532-542. [CrossRef] [PubMed]

Nast, A.; Gisondi, P.; Ormerod, A.D.; Saiag, P.; Smith, C.H.; Spuls, PI; Arenberger, P.; Bachelez, H.; Barker, J.; Dauden, E.
European s3-guidelines on the systemic treatment of psoriasis vulgaris-update 2015-short version-edf in cooperation with eadv
and ipc. J. Eur. Acad. Dermatol. Venereol. 2015, 29, 2277-2294. [CrossRef] [PubMed]

Singh, J.A.; Saag, K.G.; Bridges, S.L., Jr.; Akl, E.A.; Bannuru, R.R.; Sullivan, M.C.; Vaysbrot, E.; McNaughton, C.; Osani, M.;
Shmerling, R.H. 2015 american college of rheumatology guideline for the treatment of rheumatoid arthritis. Arthritis Rheumatol.
2016, 68, 1-26. [CrossRef]

Misery, L.; Shourick, J.; Sénéschal, J.; Paul, C.; de Pouvourville, G.; Jullien, D.; Mahé, E.; Bachelez, H.; Aubert, R.; Joly, P. Use of
mind-body practices by patients with psoriasis: Results from a study on 2562 patients. J. Eur. Acad. Dermatol. Venereol. 2020,
35, €305-e307.

Timis, T.L.; Florian, I.A.; Mitrea, D.R.; Orasan, R. Mind-body interventions as alternative and complementary therapies for
psoriasis: A systematic review of the english literature. Medicina 2021, 57, 410. [CrossRef] [PubMed]

Leverone, D.; Epstein, B.J. Nonpharmacological interventions for the treatment of rheumatoid arthritis: A focus on mind-body
medicine. . Pharm. Pract. 2010, 23, 101-109. [CrossRef] [PubMed]

Baig, S.; DiRenzo, D.D. Complementary and alternative medicine use in rheumatoid arthritis. Curr. Rheumatol. Rep. 2020, 22, 61.
[CrossRef]

Gamret, A.C,; Price, A.; Fertig, RM.; Lev-Tov, H.; Nichols, A.J. Complementary and alternative medicine therapies for psoriasis:
A systematic review. JAMA Dermatol. 2018, 154, 1330-1337. [CrossRef]

Tabish, S.A. Complementary and alternative healthcare: Is it evidence-based? Int. ]. Health Sci. 2008, 2, 5-9.

Beese, R.J.; Ringdahl, D. Enhancing spiritually based care through gratitude practices: A health-care improvement project. Creat.
Nurs. 2018, 24, 42-51. [CrossRef] [PubMed]

Theadom, A.; Cropley, M.; Smith, H.E.; Feigin, V.L.; McPherson, K. Mind and body therapy for fibromyalgia. Cochrane Database
Syst. Rev. 2015, 4. [CrossRef]

Niles, B.L.; Mori, D.L.; Polizzi, C.; Pless Kaiser, A.; Weinstein, E.S.; Gershkovich, M.; Wang, C. A systematic review of randomized
trials of mind-body interventions for ptsd. J. Clin. Psychol. 2018, 74, 1485-1508. [CrossRef]

Wahbeh, H.; Elsas, S.-M.; Oken, B.S. Mind-body interventions: Applications in neurology. Neurology 2008, 70, 2321-2328.
[CrossRef]

Arnett, EC.; Edworthy, S.M.; Bloch, D.A.; Mcshane, D.J.; Fries, ].E,; Cooper, N.S.; Healey, L.A.; Kaplan, S.R.; Liang, M.H.; Luthra,
H.S. The american rheumatism association 1987 revised criteria for the classification of rheumatoid arthritis. Arthritis Rheum.
1988, 31, 315-324. [CrossRef] [PubMed]


http://www.kingsfund.org.uk/publications/mental_health_ltcs.html
http://doi.org/10.1371/journal.pmed.0030442
http://doi.org/10.1038/nrrheum.2016.112
http://www.ncbi.nlm.nih.gov/pubmed/27411910
http://doi.org/10.1111/jdv.13354
http://www.ncbi.nlm.nih.gov/pubmed/26481193
http://doi.org/10.1002/art.39480
http://doi.org/10.3390/medicina57050410
http://www.ncbi.nlm.nih.gov/pubmed/33922733
http://doi.org/10.1177/0897190009360025
http://www.ncbi.nlm.nih.gov/pubmed/21507802
http://doi.org/10.1007/s11926-020-00938-z
http://doi.org/10.1001/jamadermatol.2018.2972
http://doi.org/10.1891/1078-4535.24.1.42
http://www.ncbi.nlm.nih.gov/pubmed/29490835
http://doi.org/10.1002/14651858.CD001980.pub3
http://doi.org/10.1002/jclp.22634
http://doi.org/10.1212/01.wnl.0000314667.16386.5e
http://doi.org/10.1002/art.1780310302
http://www.ncbi.nlm.nih.gov/pubmed/3358796

J. Clin. Med. 2021, 10, 3107 12 of 12

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Jensen, C.G.; Lansner, J.; Petersen, A.; Vangkilde, S.A.; Ringkebing, S.P,; Frokjaer, V.G.; Adamsen, D.; Knudsen, G.M.; Denninger,
J.W.; Hasselbalch, S.G. Open and calm—A randomized controlled trial evaluating a public stress reduction program in denmark.
BMC Public Health 2015, 15, 1245. [CrossRef] [PubMed]

Park, E.R; Traeger, L.; Vranceanu, A.-M.; Scult, M.; Lerner, J.A.; Benson, H.; Denninger, J.; Fricchione, G.L. The development of a
patient-centered program based on the relaxation response: The relaxation response resiliency program (3rp). Psychosomatics
2013, 54, 165-174. [CrossRef]

Kabat-Zinn, J. Wherever You Go, There You Are: Mindfulness Meditation in Everyday Life; Hyperion: New York, NY, USA, 1994.
Topp, C.W.; Ostergaard, S.D.; Sendergaard, S.; Bech, P. The who-5 well-being index: A systematic review of the literature.
Psychother. Psychosom. 2015, 84, 167-176. [CrossRef] [PubMed]

Framework, I.C. The mos 36-item short-form health survey (sf-36). Med. Care 1992, 30, 473-483.

Bech, P.; Lunde, M.; Bech-Andersen, G.; Lindberg, L.; Martiny, K. Psychiatric outcome studies (pos): Does treatment help the
patients? A popperian approach to research in clinical psychiatry: 25th anniversary report from the psychiatric research unit,
frederiksborg general hospital, denmark. Nord. J. Psychiatry 2007, 61, 4-34. [CrossRef] [PubMed]

Vickers, A.J.; Altman, D.G. Analysing controlled trials with baseline and follow up measurements. BMJ 2001, 323, 1123-1124.
[CrossRef] [PubMed]

Detry, M.A.; Ma, Y. Analyzing repeated measurements using mixed models. JAMA 2016, 315, 407-408. [CrossRef] [PubMed]
Little, R.J.; D’Agostino, R.; Cohen, M.L,; Dickersin, K.; Emerson, S.S.; Farrar, ].T.; Frangakis, C.; Hogan, ].W.; Molenberghs, G.;
Murphy, S.A. The prevention and treatment of missing data in clinical trials. N. Engl. ]. Med. 2012, 367, 1355-1360. [CrossRef]
Ware, ].H. Interpreting Incomplete Data in Studies of Diet and Weight Loss. N. Engl. J. Med. 2003, 348, 2136-2137. [CrossRef]
Detry, M.A.; Lewis, R.J. The intention-to-treat principle: How to assess the true effect of choosing a medical treatment. JAMA
2014, 312, 85-86. [CrossRef] [PubMed]

Cohen, ]. Statistical power analysis. Curr. Dir. Psychol. Sci. 1992, 1, 98-101. [CrossRef]

Eberth, J.; Sedlmeier, P. The effects of mindfulness meditation: A meta-analysis. Mindfulness 2012, 3, 174-189. [CrossRef]
Alsubaie, M.; Abbott, R.; Dunn, B.; Dickens, C.; Keil, T.F.; Henley, W.; Kuyken, W. Mechanisms of action in mindfulness-based
cognitive therapy (mbct) and mindfulness-based stress reduction (mbsr) in people with physical and/or psychological conditions:
A systematic review. Clin. Psychol. Rev. 2017, 55, 74-91. [CrossRef]

Bohlmeijer, E.; Prenger, R.; Taal, E.; Cuijpers, P. The effects of mindfulness-based stress reduction therapy on mental health of
adults with a chronic medical disease: A meta-analysis. . Psychosom. Res. 2010, 68, 539-544. [CrossRef]

Gu, J; Strauss, C.; Bond, R.; Cavanagh, K. How do mindfulness-based cognitive therapy and mindfulness-based stress reduction
improve mental health and wellbeing? A systematic review and meta-analysis of mediation studies. Clin. Psychol. Rev. 2015,
37,1-12. [CrossRef] [PubMed]

Khoury, B.; Sharma, M.; Rush, S.E.; Fournier, C. Mindfulness-based stress reduction for healthy individuals: A meta-analysis.
J. Psychosom. Res. 2015, 78, 519-528. [CrossRef]

Fordham, B.; Griffiths, C.; Bundy, C. A pilot study examining mindfulness-based cognitive therapy in psoriasis. Psychol. Health
Med. 2015, 20, 121-127. [CrossRef]

D’Alton, P; Kinsella, L.; Walsh, O.; Sweeney, C.; Timoney, I.; Lynch, M.; O’Connor, M.; Kirby, B. Mindfulness-based interventions
for psoriasis: A randomized controlled trial. Mindfulness 2019, 10, 288-300. [CrossRef]

Zill, J.; Christalle, E.; Tillenburg, N.; Mrowietz, U.; Augustin, M.; Hérter, M.; Dirmaier, J. Effects of psychosocial interventions on
patient-reported outcomes in patients with psoriasis: A systematic review and meta-analysis. Br. ]. Dermatol. 2019, 181, 939-945.
[CrossRef] [PubMed]

Fordham, B.; Griffiths, C.E.; Bundy, C. Can stress reduction interventions improve psoriasis? A review. Psychol. Health Med. 2013,
18, 501-514. [CrossRef] [PubMed]

Gautam, S.; Tolahunase, M.; Kumar, U.; Dada, R. Impact of yoga based mind-body intervention on systemic inflammatory
markers and co-morbid depression in active rheumatoid arthritis patients: A randomized controlled trial. Restor. Neurol. Neurosci.
2019, 37, 41-59. [CrossRef]

Puksi¢, S.; Mitrovig, J.; Culo, M.-L; Zivkovi¢, M.; Orehovec, B.; Bobek, D.; Morovié¢-Vergles, ]. Effects of Yoga in Daily Life program
in rheumatoid arthritis: A randomized controlled trial. Complement. Ther. Med. 2021, 57, 102639. [CrossRef]

Jensen, P; Zachariae, C.; Christensen, R.; Geiker, N.R.; Schaadt, B.K.; Stender, S.; Hansen, PR.; Astrup, A.; Skov, L. Effect of weight
loss on the severity of psoriasis: A randomized clinical study. JAMA Dermatol. 2013, 149, 795-801. [CrossRef]

Stadtmdiller, L.; Eckardt, M.; Zick, C.; Kupfer, J.; Schut, C. Investigation of predictors of interest in a brief mindfulness-based
intervention and its effects in patients with psoriasis at a rehabilitation clinic (skinmind): An observational study and randomised
controlled trial. BMJ Open 2020, 10, €033952. [CrossRef] [PubMed]

Loft, N.D.; Egeberg, A.; Rasmussen, M.K,; Bryld, L.E.; Gniadecki, R.; Dam, T.N.; Iversen, L.; Skov, L. Patient-reported outcomes
during treatment in patients with moderate-to-severe psoriasis: A danish nationwide study. Acta Derm. Venereol. 2019, 99, 1224-1230.
[CrossRef] [PubMed]


http://doi.org/10.1186/s12889-015-2588-2
http://www.ncbi.nlm.nih.gov/pubmed/26673225
http://doi.org/10.1016/j.psym.2012.09.001
http://doi.org/10.1159/000376585
http://www.ncbi.nlm.nih.gov/pubmed/25831962
http://doi.org/10.1080/08039480601151238
http://www.ncbi.nlm.nih.gov/pubmed/17365777
http://doi.org/10.1136/bmj.323.7321.1123
http://www.ncbi.nlm.nih.gov/pubmed/11701584
http://doi.org/10.1001/jama.2015.19394
http://www.ncbi.nlm.nih.gov/pubmed/26813213
http://doi.org/10.1056/NEJMsr1203730
http://doi.org/10.1056/NEJMe030054
http://doi.org/10.1001/jama.2014.7523
http://www.ncbi.nlm.nih.gov/pubmed/25058221
http://doi.org/10.1111/1467-8721.ep10768783
http://doi.org/10.1007/s12671-012-0101-x
http://doi.org/10.1016/j.cpr.2017.04.008
http://doi.org/10.1016/j.jpsychores.2009.10.005
http://doi.org/10.1016/j.cpr.2015.01.006
http://www.ncbi.nlm.nih.gov/pubmed/25689576
http://doi.org/10.1016/j.jpsychores.2015.03.009
http://doi.org/10.1080/13548506.2014.902483
http://doi.org/10.1007/s12671-018-0973-5
http://doi.org/10.1111/bjd.17272
http://www.ncbi.nlm.nih.gov/pubmed/30291741
http://doi.org/10.1080/13548506.2012.736625
http://www.ncbi.nlm.nih.gov/pubmed/23116223
http://doi.org/10.3233/RNN-180875
http://doi.org/10.1016/j.ctim.2020.102639
http://doi.org/10.1001/jamadermatol.2013.722
http://doi.org/10.1136/bmjopen-2019-033952
http://www.ncbi.nlm.nih.gov/pubmed/32928844
http://doi.org/10.2340/00015555-3331
http://www.ncbi.nlm.nih.gov/pubmed/31580465

	Introduction 
	Materials and Methods 
	Trial Design and Registration 
	Patients 
	Randomisation, Allocation Concealment and Blinding 
	Mind–Body Intervention 
	Patient-Reported Outcome Measures 
	Statistical Methods 

	Results 
	Baseline Characteristics 
	Primary Outcome 

	Discussion 
	Conclusions 
	References

