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Abstract 

Background  Effective emotional regulation is recognized as essential to a good mental health of people 
with chronic diseases, and Mind–body and Art Therapies (MBATs) could have a positive effect on emotional regula-
tion skills in this population. Thus, we aimed to evaluate the effect of MBATs on emotional regulation as measured 
by the Difficulties in Emotion Regulation Scale (DERS) questionnaire.

Methods  A convergent mixed approach nested in a pragmatic superiority two arms parallel randomized con-
trolled trial was conducted. French speaking adults with one or more chronic somatic illnesses and not suffering 
from a chronic psychiatric disorder unrelated to one of their chronic somatic illness were included. At inclusion, non-
directive interviews were conducted, followed by an initial DERS assessment. The same combination of evaluation 
was implemented after 6 months of activity (T1). After inclusion, each participant was randomized within either the 
intervention group (G1) or the control group (G2) following a controlled wait-list design by use of a pregenerated 
randomization list. Staff and patient were blinded to this list until the initial evaluation was completed, after which 
the trial was conducted in an open-label fashion. Participants chose 2 mediations: one creativity-focused (art-therapy, 
writing workshop, theatre of life, vocal workshop) and one mind–body-focused (mindfulness meditation, Pilates, 
shiatsu, ayurvedic massages). G1 started their mediations immediately after inclusion, while G2 started 6 months later. 
Primary outcome was the change in means at 6 months in the overall DERS score compared between each group. 
Non-directive interviews were carried out at the inclusion and after 6 months of MBATs. A continuous inductive 
analysis was carried out on gathered material in G1 to explore the participants’ experiences regarding their disease 
and their perceived changes associated to the intervention.

Results  A total of 150 patients was randomized (75 per groups) at the end of the study. At T1, 133 patients filled 
out the final questionnaire (67 in G1 vs 66 in G2) and 112 interviews were analysed (54 in G1 vs 58 in G2). All 150 
patients were analysed (intention to treat) using a multiple imputation approach. The mean DERS score at T0 
was equal to 82.8 ± 21.1 and 85.0 ± 20.2 in G1 and G2 respectively. On average, at T1, the score decreased in the G1 
(Δ = -4.8, SD = 21.3) and in G2 (Δ = -0.11, SD = 17.8). The difference in decrease, however, was not statistically significant 
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(p = 0.13). Qualitative analysis underlined some MBATs benefits on emotional regulation, especially on regulation strat-
egies. No harms related to the intervention has been observed.

Conclusions  This study only partially supports benefits on MBAT on emotional regulation skills enhancement 
in patients with chronic disease receiving MBATs, as measured by the DERS scale.

Trial registration  The protocol was registered on Clinical Trials (NCT02911207).

Keywords  Chronic disease, Emotional regulation, Mind–body therapies, Sensitive art therapies, Mixed methods, 
Clinical trial

Introduction
According to the World Health Organization, for the first 
time, a large part of the world’s population can expect 
to live into their sixties and beyond [1]. This increase in 
life expectancy leads to a significant surge in chronic dis-
eases, as ageing and chronic ill-health are strongly related 
[2]. In France, around 36% of the population had a treat-
ment or a reimbursement scheme related to a chronic 
disease in 2020 [3]. Chronic diseases constitute a real 
upheaval in patients’ lives: ruptured sense of security and 
identity, damaged self-esteem, loss of control and mean-
ing, and emotional isolation [4]. These shifts result in a 
substantial deterioration of their mental well-being and 
quality of life (QoL), and [5, 6]. Supporting these people, 
who are prone to physical, mental and social frailty, is 
the focus of Therapeutic Patient Education (TPE), which 
aims to strengthen the self-care and psychosocial skills 
of chronically ill patients and their families [7]. Since 
2010, all French people suffering from a chronic illness 
have been entitled by law the possibility to benefit TPE 
for free. A core set of psychosocial skills is at the heart 
of skill-based health promotion: decision making and 
problem solving; creative and critical thinking; effective 
communication and interpersonal relationship skills; 
self-awareness and empathy; coping with emotions and 
with stress [7]. Effective emotional regulation is recog-
nized as essential to a good mental well-being and qual-
ity of life, and could also impact the physical health of 
people with chronic diseases [8] Improving emotional 
expression in several chronic diseases led to decreased 
distress and mood improvement [5, 6]. Emotional regu-
lation is defined as the individual’s ability to balance 
emotional responses, but also the ability to experience a 
wide range of emotions, to distinguish their nature and to 
accept these emotions rather than trying to repress them 
[9]. The efficacy of TPE is increased when patients’ emo-
tional skills are enhanced [7].

A large panel of methods are used in TPE [10], but the 
use of mind–body and art therapies (MBATs) is still not 
widespread in France. Mind and body practices are a 
large and diverse group of procedures or techniques that 
are administered or taught by a trained practitioner or 
teacher. Examples include acupuncture, massage therapy, 

meditation, relaxation techniques, spinal manipulation, 
tai chi, and yoga. Art therapy is a form of psychotherapy 
that uses artistic creation (drawing, painting, collage, 
sculpture, etc.) as its main mode of expression and com-
munication. MBATs can be used to diminish tension and 
stress, but also to reinforce the physiological and psycho-
logical well-being of an individual.

Art therapy experiences have showed a decrease in 
anxiety symptoms [11] and writing could have the same 
positive effects on people with cancer [12, 13] or chronic 
mental illness [14]. For example, drama is used in psy-
chiatry as a mediator in interpersonal relationships and 
socio-emotional adjustments [15]. A systematic review 
showed a positive effect of arts interventions such as 
dance, singing, music and theatre on quality of life in 
patients suffering from Parkinson disease [16]. Singing is 
believed to have an impact on the well-being of patients 
with mental illness [17].

Regarding mind–body therapies, meditation and 
Pilates have shown interesting effects on chronically ill 
patients, especially in reducing anxiety and depressive 
symptoms [18, 19]. Meditation could induce self-regu-
latory behaviours and increase experiences of positive 
emotional states [20] and significantly decreases anxiety 
and depression in chronic patients [19, 21]. A few studies 
on shiatsu have shown a decrease in behavioural disor-
ders in patients with dementia, especially agitation [22].

However, data regarding the efficiency of MBATs on 
emotional regulation is lacking [23]. Our study aims to 
provide elements for assessing the relevance of proposing 
support programs (creative and psycho-corporal media-
tion) that complement existing ETP programs, as they 
potentiate the beneficial effects on mental health—pro-
grams that have not been defined following the HPST 
law, or to reflect on the relevance of existing ETP pro-
grams integrating these psychosocial support practices 
into ETP. In fact, some teams, convinced of their benefits, 
are already doing so in practice (art therapy, mindful-
ness meditation, for example). In our case, the « Promo-
tion Education Santé» department of Nantes University 
Hospital created in 2012 an association entitled « la Fab-
rique Créative de Santé (FCS)» with the aim of providing 
psychosocial support to patients with chronic diseases. 
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Through this association and in addition to the therapeu-
tic education programs, patients with chronic diseases 
could attend free creative and mind–body therapies, 
which they could choose without any constraints. This 
supportive program was delivered by professionals, with 
the aim to strengthen the usual therapeutic care -often 
hospital-based- and to promote health.

More specifically, our study aimed to 1) quantitatively 
measure the effect of MBATs on emotional regulation 
in chronic patients and 2) to describe qualitatively the 
emotional change experienced by patients, and more spe-
cifically their feelings, cognitions and behaviours to get a 
better understanding of the quantitative findings.

Methods
We used a concurrent triangulation mixed methods 
design based on a 1:1 allocation ratio within a pragmatic 
randomized clinical trial with two parallel groups, one 
benefiting from the intervention immediately (G1) and 
the other starting the intervention six months later (G2). 
The degree of pragmatism in our trial is presented with 
the PRECIS-2 tool [24] in Fig. 1 and described in more 
detail in the supplementary material (see Additional 
file 1).

Population
The included patients were adults with one or more 
chronic somatic illnesses, who had given their consent, 
who spoke French, who were able to carry out a creative 
and physical activity and who had no chronic psychiatric 
disorder unrelated to a chronic somatic illness, and had 

been offered participation in MBATs proposed within the 
FCS. Additionally, advertising in local press was set up to 
bolster recruitment. All participants had been informed 
by a clinical department of Nantes University Hospital or 
had read about the research in the local press. The inclu-
sion period spanned from August to September 2016.

Randomization procedure
The study used a randomized controlled wait-list design. 
All participants attended an initial evaluation of 1  h at 
inclusion (T0), which consisted of a non-directive inter-
view focused on the patient’s experience of the disease, 
followed by an initial emotional regulation assessment 
(T0). After the initial evaluation, each participant was 
randomized within one of the two following groups: 
immediate intervention group (G1) and delayed inter-
vention group (G2). The randomization list was created 
with Microsoft Excel software by the statistician, without 
blocking, before the investigators made the inclusions. 
Staff who included participants and made treatment allo-
cations were blinded to this list until the initial evaluation 
was completed, after which the trial was conducted in an 
open-label fashion.

Intervention
MBATS proposed by the FCS in usual care setting, as 
described in Table  1, constituted the components of 
the intervention tested in the study. Within each group, 
participants had to choose 2 mediations (Table  1), one 
being a creativity-focused mediation (art-therapy, writing 
workshop, theatre of life, vocal workshop) and the other 

Fig. 1  Pragmatism of the EVAD trial
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a mind body-focused mediation (mindfulness medita-
tion, Pilates, shiatsu, ayurvedic massages). This choice 
was made in order to profit from both the psychic and 
bodily dimensions of MBATs. Patients randomized into 
the intervention group (G1) started their mediations 
immediately after the end of the inclusion period (at least 
10 sessions between October 2016 and February 2017). 
Patients in the control group (G2) started their media-
tions 6 months later (from February 2017 to July 2017). 
After 6 months of activity (T1: February 2017 for patients 
in G1 or July 2017 for patients in G2), a final non-direc-
tive interview exploring the changes perceived by the 
patients was conducted, combined with the final emo-
tional regulation assessment. Each intervention was car-
ried out by instructors who had signed an ethical charter, 
received at least 6  days’ training in ETP, and all had a 
degree in their specialty and several years’ experience in 
the field. All were monitored by the investigators/coor-
dinators to ensure the quality of their intervention, and 
patient satisfaction was also monitored.

Quantitative emotional regulation assessment
The Difficulties in Emotion Regulation Scale (DERS), 
developed by Gratz & Roemer in 2004, is the Gold Stand-
ard to assess emotional regulation [9]. This self-report 
scale includes 36 items corresponding to 6 dimensions 
exploring difficulties in emotional regulation: Non-
acceptance (ability to accept one’s emotional response), 
Goals (ability to adopt goal-oriented behaviours in a 
negative emotional context), Impulse (ability to control 
oneself in a negative emotional context), Awareness (abil-
ity to monitor, value, and maximize experience of one’s 
emotion), Strategies (ability to implement emotional 
regulation strategies in a negative emotional context) and 

Clarity (ability to identify, distinguish and describe spe-
cific emotion).

Participants had to indicate how often each item 
applied to themselves, with responses ranging from 
1 to 5, where 1 is almost never and 5 is almost always. 
The scale yields a total score (range 36 – 180), where 
higher scores indicate a greater degree of impairment 
in emotional regulation. Reverse items are recoded so 
that higher scores in every case indicate greater diffi-
culties in emotional regulation. The DERS has demon-
strated excellent internal consistency, with Cronbach’s 
alpha coefficients higher than 0.90 for the overall score 
and > 0.80 for each of the 6 dimensions and excellent 
construct validity [8].

In the absence of a Metropolitan French version, we 
chose to adapt the DERS from the Swiss [25] and Cana-
dian [26] French versions. The good practices recom-
mendations from the literature concerning the process of 
transcultural adaptation of questionnaires [27, 28] were 
respected: the Canadian and Swiss French translations 
were compared, the divergences were discussed, and 
semantic and conceptual equivalences were suggested in 
order to achieve a finalized version of the scale in Met-
ropolitan French. The questionnaire was then tested for 
face validity and for comprehension difficulties on a panel 
of 10 patients who had already benefited from the media-
tions in another setting. The questionnaire was modified 
according to their feedbacks and the final version was 
used for the experimental phase of the project.

Quantitative analysis
The characteristics of the study population were 
described using descriptive statistics. The analysis was 
performed with an intent-to-treat approach, i.e. on all 

Table 1  Type of activities tested

Body interventions Description Individual/collective Session count
MBSR: Mindfulness Based 
Stress Reduction Medita-
tion

A mental practice which consists in focusing one’s attention 
on certain objects, thoughts, emotions or body part

Collective (3 to 9) 8 × 2h30 + 1 day over 3 months

Pilates A set of physical exercises designed to strengthen core muscles 
and balance the body

Collective (3 to 5) 15 × 1 h over 6 months

Shiatsu A relaxation method from Japan, based on the application of fin-
ger pressures on acupuncture points

individual 5 × 1 h over 6 months

Ayurvedic massage A massage technique from India, considered as a body therapy individual 5 × 1 h over 6 months

Creative interventions Description Individual/collective Session count
Art-therapy A form of psychotherapy which uses artistic creation Collective (3 to 4) 6 × 2 h over 6 months

Writing workshop A therapeutic approach which uses writing for introspective 
or creative purposes

Collective (5 to 8) 10 × 1h30 over 6 months

Theatre of Life A therapeutic approach which promotes patients’ acceptance 
of their disease, through drama

Collective (4 to 6) 4,5 days over 6 months

Vocal workshop A singing practice focused on emotions, breath and voice 
control

Collective (3 to 4) 7 × 1h30 over 6 months
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patients randomized to the initial group regardless of 
their participation in activities. Missing data regarding 
the outcome were dealt with by implementing a multiple 
imputation approach with a predictive mean matching 
method. Five datasets were generated and pooled in the 
analysis. Data were described with frequency or percent-
age for qualitative variables, and with mean and standard 
deviation for quantitative variables. Data from the DERS 
questionnaires were described by item and the overall 
score and sub-scores were calculated.

The comparison of groups G1 and G2 between T1 
and T0 was carried out by calculating the difference in 
means in the overall DERS score within each group. The 
differences were presented with their 95% confidence 
interval in brackets. The statistical significance of these 
differences was tested with Student’s t-test. Alongside the 
comparison of the global DERS score, we also compared 
with the same procedure the evolutions of each of the 
DERS sub-scores between groups. In order to investigate 
the effect of assiduity on the results, we also performed a 
unplanned subgroup analysis, using the same procedure 
as described above. This analysis was based on the com-
parison of the subset of patients who participated in 80% 
or more of the planned sessions at T1 with the control 
group used in the main analysis. In case of multiplicity 
of test, the inflation of error risk was accounted using the 
Benjamini Hochberg correction [29].

Considering the most pessimistic effect observed in the 
literature [30, 31], an alpha and beta risk fixed at 5% and 
20% respectively, a total of 130 patients (65 per group) 
was needed to show a statistically significant mean differ-
ence of 19 (standard error: 38.17). All analyses were per-
formed using the R software v3.6 to 4.0.

Qualitative analysis
Non-directive interviews were carried out at the inclu-
sion to explore the participants’ experiences regarding 
their disease, and after 6 months of MBATs to explore the 
participants’ perceived changes associated to the inter-
vention. The interviews were conducted by 4 investiga-
tors trained in TPE and 5 medical residents, all of whom 
had benefited from a 5-day training. These in-depth 
interviews, which lasted for an hour, respected the rules 
of confidentiality and anonymity and were recorded to 
allow a complete verbatim transcript of the responses. 
The interviews focused on the two following open-ended 
questions: “After 6 months of MBATs, where are you on 
your path to live with the disease?” and “In which areas 
of your life have you seen changes linked to the activities 
you have performed?”.

A qualitative content analysis was undertaken, which 
involved a continuous inductive analysis carried out to 
establish categories that go further than the ones based 

on the initial hypotheses of the DERS, in order to better 
understand and explain changes in emotional regulation.

All interviews (n = 112) were audiotaped with the per-
mission of the participants, transcribed in verbatim, and 
later processed independently by two analysts (a research 
coordinating engineer and the coordinating investiga-
tor) using a thematic analysis. In order to avoid influence 
from DERS classification, we chose a conventional con-
tent analysis approach to identify themes [32]. The analy-
sis was conducted in an inductive manner to produce 
themes from the material.

The analysis was conducted according to the follow-
ing steps: (i) the transcribed interviews were read thor-
oughly, in order to achieve an overview of data and 
approach experimental themes; (ii) units of meanings 
linked to emotional regulation were identified and coded; 
(iii) coded data was condensed and abstracted within 
each of the categories, which were simultaneously elabo-
rated, and (iv) the content of each interview was organ-
ized between each category [33].

All the 112 interviews were coded in the SPHINX 
QUALI software. The verbatim are reported within quot-
ing marks and in italics. Modifications made for clar-
ity are indicated within brackets. Translation was made 
freely from French to English by a non-native speaker.

Ethics and regulation
All the requirements of French Law were fully complied 
with. An ethics committee (Comité de Protection des 
Personnes – Tours – Région Centre-Ouest 1) endorsed 
the protocol on June 28, 2016. The protocol and the 
database were registered on May 12, 2016 by the French 
National Data Protection Committee (CNIL) according 
to the requirements of the declaration of conformity. The 
protocol was registered on Clinical Trials under the refer-
ence NCT02911207.

Availability of data and materials
The dataset(s) supporting the conclusions of this article 
is(are) available upon request to the authors.

Results
A total of 150 patients were included at T0 (75 in G1 and 
75 in G2). The flowchart of the inclusion process is dis-
played in Fig. 2.

Among those patients, 78% (n = 117) were women, 
mean age was 53.9 years ± 13.0 (median: 56 years; range: 
20–79), 32% (n = 48) of the patients lived alone. Nearly 
three quarter (77%, n = 115) of them had an education 
level equivalent to or higher than a bachelor’s degree. 
Regarding professional activities, 33% of the patients 
were retired (n = 50), 26% (n = 39) were unemployed 
and 41% (n = 61) were professionally active. Nearly 61% 
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(n = 92) of the patients suffered from a single chronic 
somatic disease, 22% (n = 33) from 2 chronic diseases and 
about 15% (n = 23) from 3 or more. The median duration 
since diagnosis was 10 years. The most frequent pathol-
ogy groups were chronic rheumatic or neurological dis-
eases, HIV seropositivity, and gastroenterological illness. 
Nearly a quarter (24%, n = 36) of the participants had 
already benefited from one or more therapeutic educa-
tion sessions and 60% (n = 90) were patients of Nantes 
University Hospital. All these socio-medical characteris-
tics were comparable at T0 among groups (Table 2).

After 6  months (T1), 133 patients filled out the final 
questionnaire (67 and 66 patients for G1 and G2 respec-
tively). In the intervention group, 63% (47 of 75) of the 
participants completed 80% or more of their activity 
program. There were no socio-demographic discrepan-
cies between patients who carried out 80% and more of 
program activities and the others within the intervention 

group (Table 3). A total of 112 non-directive interviews 
were conducted after 6  months of MBATs activities (54 
for G1 and 58 for G2 respectively).

Quantitative results
Evolution of the DERS score
The mean DERS score at T0 was equal to 82.8 ± 21.1 and 
85.0 ± 20.2 in G1 and G2 respectively (Table 2). On aver-
age, at T1, the score decreased in the intervention group 
(G1) (Δ = -4.8, SD = 21.3) and diminished very slightly in 
the control group (G2) (Δ = -0.11, SD = 17.8). This differ-
ence, however, was not statistically significant (p = 0.13) 
(Table  4). Among patients who completed at least 80% 
of their activity program, the average evolution of the 
DERS scores was equal to -9.7 (SD = 20.0) in G1, which 
was significantly different when compared to the control 
group (G2, Δ = -0.11, SD = 17.8, p < 0.01). There was no 
statistical evidence of an association between a particular 

Fig. 2  Flowchart of the study
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characteristic of the sample and the completion rate in 
the intervention group.

Evolution of the DERS sub‑scores
In the overall sample, none of the 6 DERS sub-scores 
were significantly improved by the intervention. In 
patients who followed 80% or more of their activity pro-
gram, we observed a significant decrease in the impulse 

dimension in the intervention group compared to the 
control group (-2.6 vs -0.13, p = 0.004) (Table  3). The 
detailed description of each DERS item is presented as 
supplementary material (see Additional file 2).

Qualitative analysis
The vast majority of the participants (91%, 102/112) 
reported an improvement in at least one aspect of their 

Table 2  Patients’ characteristics (n = 150) at Baseline

Variable Intervention group (n = 75) Control group (n = 75)
Age (med (range)) 55 (21–76) 56 (20–79)

Women (n, %) 60 (80) 57 (76)

Higher education (bachelor degree or higher) (n, %) 58 (77) 57 (76)

Marital life (n, %) 41 (55) 42 (56)

Occupation (n, %)

  Craftsmen, merchants and entrepreneurs 2 (3) 1 (1)

  Executives 6 (8) 7 (9)

  Intermediate professions and employees 25 (33) 19 (25)

  Workers 1 (1) 0 (0)

  Retired 21 (28) 29 (39)

  No occupation 20 (27) 19 (25)

Main chronic disease (n, %)

  Rheumatologic illness 14 (19) 10 (13)

  Neurological illness 7 (9) 10 (13)

  AIDS/HIV 6 (8) 9 (12)

  Gastroenterological illness 4 (5) 9 (12)

  Diabetes 5 (7) 6 (8)

  Fibromyalgia 8 (11) 3 (4)

  Cancer 4 (5) 7 (9)

  Other 48 (64) 54 (72)

Multiple chronic diseases (n, %) 31 (41) 26 (35)

Prior experience with activities available in the intervention (n, %) 12 (16) 24 (32)

Ongoing psychological follow-up (n, %) 22 (29) 17 (23)

Means and Standard Deviations for DERS questionnaire (Baseline) Intervention group Control group
Mean (SD) Mean (SD)

DERS Total 82.8 (21.1) 85.0 (20.2)

DERS Non-acceptance 14.5 (5.65) 15.8 (5.8)

DERS Goals 13.9 (4.0) 14.4 (4.5)

DERS Impulse 12.7 (5.1) 12.7 (5.0)

DERS Awareness 13.7 (4.6) 13.7 (4.35)

DERS Strategy 17.5 (6.0) 17.9 (5.9)

DERS Clarity 10.1 (3.8) 10.3 (3.5)

Means and Standard Deviations for DERS Scales at 6 months
  DERS Total (mean, SD) 78.0 (20.0) 84.9 (21.3)

  DERS Non-acceptance (mean, SD) 14.2 (5.6) 14.7 (5.5)

  DERS Goals (mean, SD) 13.3 (4.6) 14.3 (4.4)

  DERS Impulse (mean, SD) 11.1 (5.1) 12.5 (4.9)

  DERS Awareness (mean, SD) 13.2 (4.4) 14.3 (4.9)

  DERS Strategy (mean, SD) 16.3 (6.1) 18.6 (7.1)

  DERS Clarity (mean, SD) 9.6 (3.3) 10.3 (3.9)
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emotional regulation. The verbatim are presented in the 
Table 5.

Effects on impulse
In the DERS, Impulse focuses on difficulties to control 
oneself in a negative emotional context. Half of the inter-
viewees (51%, 57/112) described a better control of their 
impulsive behaviours (verbatim 1).

Effects on awareness
In the DERS, awareness assesses the extent to which indi-
viduals are able to monitor one’s emotions. Half of the 

participants (51%, 57/112) reported an improvement in 
their ability to listen to their feelings, to better perceive 
and identify their emotions (verbatim 2). Furthermore, 
the majority of the participants (66%, 74/112) described 
a better ability to analyse sensations, thoughts, issues and 
self-limiting behaviours (verbatim 3).

Effects on clarity
Clarity assesses an individual’s ability to identify, distin-
guish and describe specific emotion. Nearly half of the 
participants (47% of the interviewees, 53/112) reported 

Table 3  Differences between patients who carried out 80% or more of program activities and the ones who did not, within the 
intervention group

Adherence to the intervention (percent of planned sessions where 
present)

< 80% (n = 28) ≥ 80% (n = 47) P value

Age (mean (SD)) 53.00 (13.95) 52.70 (13.23) 0.927

Women (n, %) 21 (75.0) 42 (89.4) 0.188

Higher education (bachelor degree or higher) (n, %) 8 (28.6) 11 (23.4) 0.823

Marital life (n, %) 14 (50.0) 29 (61.7) 0.453

Occupation (n, %) 0.278

  Craftsmen, merchants and entrepreneurs 1 (3.6) 1 (2.1)

  Executives 2 (7.1) 4 (8.5)

  Intermediate professions and employees 5 (17.9) 20 (42.6)

  Workers 0 (0.0) 1 (2.1)

  Retired 10 (35.7) 11 (23.4)

  No occupation 10 (35.7) 10 (21.3)

Number of chronic diseases (mean (SD)) 1.68 (0.77) 1.55 (0.88) 0.535

Prior experience with activities available in the intervention (n, %) 2 (7.1) 1 (2.2) 0.657

Ongoing psychological follow-up (n, %) 9 (33.3) 13 (27.7) 0.803

Table 4  Intra-group differences between T0 and T1 for the 2 groups, for all the participants to the program activities and for the ones 
from G1 who carried out 80% and more of program activities

* No statistically significant differences after accounting for tests multiplicity by use of the Benjamini–Hochberg method

All participants (n = 150) Restricted to G1 participants who carried out >  = 80% 
of program activities
(unplanned subgroup analysis)

G1 (T0-T1)
N = 75

G2 (T0-T1)
N = 75

G1 (T0-T1)
N = 47

G2 (T0-T1)
N = 75

Mean SD Mean SD p Mean SD Mean SD p

DERS Total -4.8 21.3 -0.11 17.8 0.13 -9.7 20.0 -0.11 17.8 0.008
DERS
Non-acceptance

-0.32 6.1 -1.1 5.0 0.39 -1.4 6.2 -1.1 5.0 0.79

DERS Goal -0.63 4.4 -0.14 4.0 0.46 -1.45 3.5 -0.14 4.0 0.06

DERS Impulse -1.7 5.4 -0.13 4.7 0.06 -2.6 4.3 -0.13 4.7 0.004
DERS Awareness -0.49 4.6 0.65 4.2 0.10 -1.2 4.1 0.65 4.2 0.02*

DERS Strategy -1.15 7.1 0.71 5.3 0.07 -2.0 6.5 0.71 5.3 0.02*

DERS Clarity -0.46 3.6 -0.02 3.7 0.47 -0.94 3.3 -0.02 3.7 0.17
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a better understanding of their emotions and how they 
impacted on their physical symptoms (verbatim 4).

Effects on acceptance
Acceptance is focused on an individual’s ability to accept 
one’s emotional response. Only 12% (14/112) of them 
spontaneously reported a better acceptance of their emo-
tions after 6 months of intervention. However, the majority 
of the participants (69%, 77/112) described a better accept-
ance of their difficulties and chronic illnesses (verbatim 5).

Effects on strategy
Strategy assesses an individual’s ability to implement 
emotional regulation strategies in a negative emotional 
context. A large majority of participants (87%, 98/112) 
reported having implemented new emotional regula-
tion strategies. We identified either cognitive (77%, 
86/112) or behavioural strategies (74%, 83/112).

Among the most quoted cognitive strategies was the abil-
ity to put things into perspectives, with a greater focus on 
positive aspects of their life (51%, 58/112). The participants 
described a more positive relationship to their body and 
disease, but also a better future outlook (68%, 77/112) (ver-
batim 6). Most of the participants (84%, 94/112) reported 
an increased self-awareness of their aspirations, deep needs, 
values and capacities for action (verbatim 7). Regarding 
engagement in new behaviours, several participants (38%, 
42/112) talked about making important decisions to meet 
their deepest needs and aspirations (verbatim 8).

Among the behavioural strategies, breathing tech-
niques were used by the majority of the participants (58%, 
65/112). The participants also kept using in their daily life 
techniques learned during the interventions: meditation, 
yoga, singing, self-massages, Pilates, drawing, and writ-
ing (verbatim 9). Another new strategy implemented by 
the patients was emotion expression. For example, 69% 
(77/112) of the participants allowed themselves to feel 
and express their emotions more often, without repress-
ing them, in particular by letting themselves cry. During 
the 6 months that lasted the interventions, 35% (39/112) 
of the participants were able to release previously 
repressed emotions, often related to past psycho-trau-
matic life events (verbatim 10). Finally, 57% of the partici-
pants (64/112) reported new relational strategies by being 
more assertive, communicating their emotions better and 
expressing their needs or disagreements (verbatim 11).

Discussion
Our study is the first to evaluate the effect of MBATs 
on emotional regulation in chronically ill patients by 
use of a randomized clinical trial design. Our main 

quantitative analysis was inconclusive as it did not 
show a favourable effect of MBATs on emotional 
regulation, compared to the control intervention, as 
measured by the DERS questionnaire. However, a sta-
tistically significant difference was observed between 
participants who completed at least 80% of their 
activity program and the control group. Conversely, 
the qualitative analysis supported a positive effect of 
MBATs on emotional regulation: nearly half of the 
participants reported an improvement in their impul-
siveness, emotional awareness and emotional clarity. 
Moreover, most of the participants reported having 
implemented new emotional regulation strategies.

Regarding qualitative data, as no comparisons were 
planned between groups, every interviewee that had par-
ticipated in MBAT interventions was interviewed and 
no patient from control group was. It is thus impossible 
to differentiate between our program’s effectiveness and 
the natural evolution of chronically ill patients’ emo-
tional skills in a qualitative manner. Only the compari-
son between the qualitative and quantitative results in 
the intervention group was conducted and the difference 
in results observed between both approach need to be 
discussed.

Several hypotheses can be put forward to explain 
these discrepancies. First, regarding our quantitative 
results, the intervention could have had a real effect 
on emotional regulation in participants, adequately 
measured but limited in size. Based on the existing lit-
erature, our study was designed to detect a between-
group difference of 19 points [31], and we only 
observed a change of 4.8 points. However, in the case 
that this result is not merely due to random variation, 
the clinical impact of such a small change remains 
debatable.

Second, this apparent paradox could be explained by 
changes that may have not been detected by the DERS. 
This could be due to limitations of the tool itself, or 
by the fact that the improvements reported by the par-
ticipants only limitedly correspond to the emotional 
regulation model proposed by Gratz and Romer [9], 
on which the DERS is based. Other emotional regula-
tion measures exist, based on different framework (e.g. 
Emotion Regulation Questionnaire, based on Gross 
conceptual framework [34]) and have shown that they 
may capture relatively distinct aspects of ER from 
those measured by the DERS [35]. Moreover, based 
on the qualitative analysis, broader constructs, such as 
that of recovery in the field of mental health, may have 
more appropriately measured the effect of MBATs 
on chronically ill patients. Indeed, personal recovery 
encompasses several related notions such connected-
ness, hope and optimism about the future, identity, 
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meaning in life, and empowerment [36] Recovery, 
however, is only suited to mental health patients and 
no equivalent exists, to our knowledge, for somatic 
diseases. An in-depth qualitative analysis of the par-
ticipants’ interviews is underway to better identify the 
dimensions impacted by our intervention.

Third, these discrepancies could be a result of effect 
dilution. Indeed, our intervention strategy relied on 
various MBATs and was applied to a rather hetero-
geneous study population. Indeed, the choice of this 
study population and the variety of activities was 
decided according to the pragmatic nature of the trial, 
which aimed at reproducing the conditions in which 
these interventions were already offered to chronically 
ill patients in Nantes within the FCS. However, the 
cost of this flexibility could have been paid on differ-
ent aspects of the study. First, the heterogeneity of the 
studied population (pathologies’ type and duration, 
for example) may have contributed to a highly vari-
able impact on patients’ emotional regulation. Some 
might have experienced an important benefit from it 
while others didn’t, partly due to the lack of adapta-
tion of the intervention to their specific needs. On the 
other hand, the multiplication of interventions led to 
a multiplication of instructors, whose ability to elicit 
engagement amongst participants regarding the pro-
posed content may have been unequal. All these ele-
ments may have led to the pooling of various effects 
of the different MBATs on various patient profiles, and 
thus turning effect of a particularly efficient MBAT 
on a particular clinical context indistinguishable, as 
our sample size did not permit stratification on each 
MBAT.

When we limited our analysis to highly adherent 
patients, we observed a stronger and significant effect. 
This observation in the most adherent population is 
coherent with the elements described above, as the 
most adherent patients may have been the patients 
which found the best match between their personal 
situation, the proposed MBATs and the personality 
of their instructors, therefore boosting their will to 
pursue the intervention program to its end and get 
the most out of it. Unfortunately, a posteriori analysis 
revealed that the adherent participants did not differ 
from the rest of our sample, ruling out the possibility 
of detecting early on who could benefit the most of our 
intervention strategy.

Finally, several limitations that could have had an 
impact on our results must be noted. First of all, we 
evaluated the effect of our MBT-based intervention 
after 6  months, which could be too short for devel-
oping significant changes in emotional regulation. 

Therefore, the participants may have notice small and 
encouraging changes that couldn’t yet have a sizeable 
effect that could be measured by the DERS. Another 
limitation is that the qualitative methodology involved 
undirected interviews, which means that the inter-
viewers did not specifically question the participants 
on the dimensions identified in the DERS. Only the 
dimensions in which the participants observed or 
perceived major changes, were thus covered by the 
qualitative analysis. A last limitation to be noted is the 
subjectivity of one of the qualitative analysts, which 
was deeply involved in the diffusion and structuration 
of MBATs in our local setting. Despite efforts to adopt 
a neutral stance, this positive bias towards MBATs 
should be acknowledged.

Some encouraging evidence is available regarding the 
effectiveness of MBT in improving some components 
involved in emotional regulation or similar concepts. 
A mapping review reported that art therapy interven-
tions in cancer patients improved emotional condition 
[37]. Theatre is also used by psychiatrists to decrease 
the suppression of the emotion [15]. Meditation 
improved acceptance of stressors and reduced distress 
and rumination and focused attention led to greater 
self-regulation abilities [38]. Finally, in a randomized 
trial involving 60 patients, 8 weeks of practice of a com-
bination of aerobic fitness and mindfulness based yoga 
improved implicit emotion regulation [39].

To our knowledge, our study is the first to assess 
impact of MBATs on emotional regulation as assessed 
by the DERS in a population of chronically ill patients. 
Existing research is mainly focused on the evaluation 
of alternatives to MBT in improving emotional regula-
tion, for example Emotion Regulation Group Therapy, 
Acceptance and Commitment Therapy, Dialectical 
Behaviour Therapy and Cognitive Behavioral Therapy, 
showing evidences regarding their capacity to signifi-
cantly improve emotional regulation ability [40].

Conclusion
The quantitative results of this study did not support 
the causal effect of MBATs on patients’ emotional 
regulation. However, the qualitative part of our mixed 
methods study highlighted a wild range of potential 
benefits of these complementary therapies in the pop-
ulation of chronically ill patients regarding their abil-
ity to regulate their difficulties. Further research using 
larger sample sizes, issued from a more homogene-
ous population, testing a restricted set of MBATs with 
experienced trainers is needed to fully state on MBATs’ 
benefits regarding emotional regulation.
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