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Abstract

Purpose Cancer patients often report low self-esteem and high emotional distress. Two factors seem particularly linked
to these symptoms: emotion regulation strategies and mindfulness. The interest of hypnosis and self-care to relieve these
symptoms is not well documented. Our randomized controlled trial aimed at assessing the effect of a group intervention
combining self-hypnosis and self-care on self-esteem, emotional distress, emotion regulation, and mindfulness abilities of
post-treatment cancer patients, as well as investigating the links between these variables.

Methods One hundred and four patients who had suffered from cancer were randomized into the intervention group (N=52)
and the wait-list control group (N=52). They had to answer questionnaires before (T1) and after the intervention (T2). Nine
men were excluded from the analyses, leading to a final sample of 95 women with cancer. Group-by-time changes were
assessed with MANOVA, and associations with self-esteem and emotional distress were investigated with hierarchical linear
regression models.

Results Participants in the intervention group (mean age=51.65; SD = 12.54) reported better self-esteem, lower emotional
distress, a decreased use of maladaptive emotion regulation strategies, and more mindfulness abilities after the intervention,
compared to the WLCG. This increase in mindfulness explained 33% of the improvement of self-esteem and 41.6% of the
decrease of emotional distress in the intervention group. Self-esteem and emotional distress also predicted each other.
Conclusion Our study showed the efficacy of our hypnosis-based intervention to improve all the investigated variables.
Mindfulness predicted the improvement of self-esteem and emotional distress. The primary impact of our intervention on
mindfulness abilities seems to explain, at least in part, its efficacy.

Registration: ClinicalTrials.gov (NCT03144154). Retrospectively registered on the 1st of May, 2017.
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Background

Cancer and its treatment have different negative conse-
quences on patients. First, they often report a low self-
esteem, linked to treatments’ physical, social, and psy-
chological side effects [1-3]. There is no consensus for
the definition of self-esteem, but it can be described as
the “evaluative component of a broader representation of
self” [4] or the appreciation, feeling, and consideration
that one has about oneself [5]. Low self-esteem is known
to be associated with lower quality of life, and lower life
and social satisfaction [3, 6, 7]. Another frequent symp-
tom is emotional distress [8—12], which is known to last
sometimes for years after treatments [9] and which nega-
tively impacts treatment adherence and results, as well as
patients’ general quality of life [8, 13, 14]. In the general
population, these two variables are known to be negatively
correlated, but the direction of the causality is not clear: it
is not known if a low self-esteem induces higher emotional
distress, or if emotional distress impacts self-esteem [2,
15-17].

However, emotional regulation strategies are known to
mediate the relationship between self-esteem and emo-
tional distress [15, 16]. They are also known to correlate
with emotional distress [18, 19]. Emotional regulation
strategies can be defined as the “extrinsic and intrinsic
processes responsible for monitoring, evaluating, and
modifying emotional reactions, especially their intensive
and temporal features, to accomplish one’s goal” [20].
Another variable which has been recurrently associated
with lower emotional distress as well as other quality-of-
life-related variables (e.g., coping, emotional regulation)
is mindfulness [21, 22]. Mindfulness refers to the “indi-
vidual’s characteristic tendency to maintain awareness of
the present moment in a non-reactive and non-judgmental
manner” [21]. It is a distinct concept from mindfulness
practice, which involves “deliberately engaging in mind-
ful exercises to foster a state of mindfulness” [21]. Thus,
mindfulness can be conceptualized as of a state of mind,
while mindfulness practice is a volitional behavior. Only

Fig.1 Summary of the links
between the investigated vari-
ables

Mindfulness

mindfulness (and not mindfulness practice) will be inves-
tigated in this paper.

The correlation between mindfulness and emotional dis-
tress could be mediated by different other factors, such as,
for example, self-esteem and emotion regulation [23-25].
Thus, self-esteem, emotional distress, emotion regulation
strategies and mindfulness seem to be linked by strong but
complex relationships, not all of which are fully understood
(see Fig. 1).

Some psychological interventions have been tested
to improve self-esteem and emotional distress of cancer
patients [26-29]. In oncology settings, there is a growing
interest in alternative methods in order to manage treatment
side effects in a non-pharmacological way. Indeed, comple-
mentary and alternative medicine, such as hypnosis, is esti-
mated to be used by 43% of patients with cancer [30, 31],
and is becoming popular because of its ease of integration
into cancer care [32]. Hypnosis is characterized by three
components: absorption (in an imaginative experience),
dissociation (from the environment), and suggestibility (to
the therapist’s suggestions) [33, 34]. Some studies demon-
strated the positive impact of hypnosis on cancer patients’
emotional distress, whether taught alone or combined with
cognitive-behavioral or self-care techniques [29, 35], as well
as first results on cancer patients’ self-esteem [36]. However,
most studies focussed on breast cancer patients and suffer
from some methodological pitfalls such as a lack of rand-
omization or small sample sizes. In addition, few studies
investigated the use of hypnosis to improve self-esteem in
oncology, and most of them are case reports. Thus, there is a
need for rigorous studies investigating the effect of hypnosis
on self-esteem and emotional distress of cancer patients.

Given the strong connections between mindfulness and
(1) self-esteem and (2) emotional distress, and the potential
impact of hypnosis on these two variables, it seems relevant
to investigate the effects of hypnosis on mindfulness as well.
Even if hypnosis is different from mindfulness (in terms of
goal, reality orientation, cerebral connectivity and mecha-
nism of change, for examples. For more details, see Table 1
in [37]), both techniques have some components in common
(enhanced imagery, focused and selective attention) [37] and
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are sometimes combined to improve self-care and well-being
[38]. Moreover, van der Velden highlighted the relevance of
assessing the impact of different psychological interventions,
originally aimed at improving quality of life, on mindfulness
abilities [39]. The intervention tested in this study combined
self-hypnosis and self-care learning which, in some aspects,
are related to mindfulness-based approaches (see “Interven-
tion” section). If we confirm the impact of our intervention
on our variables, and the links between them, this could
deepen the understanding of the mechanisms of action of
our intervention.

Objectives

This paper focusses on secondary analyses of a randomized
controlled trial the primary aim of which was to assess the
efficacy of our group intervention to improve fatigue and
associated symptoms in post-treatment cancer patients and
to explore the predictors of the evolution of fatigue. These
primary results have already been published [40].

Our paper’s primary aim is to assess the efficacy of a
group intervention combining self-hypnosis and self-care
learning to improve self-esteem, emotional distress, emo-
tional regulation, and mindfulness of post-treatment cancer
patients. Our secondary aim is to investigate the predictive
relationships between these variables, in order to identify
which ones predict the evolution of self-esteem, and which
ones predict the evolution of emotional distress.

Methods and design

We published the protocol of this study [41] with detailed
information about the design, recruitment and randomisation
procedures, sample size calculation, assessments, and inter-
vention. Therefore, we will only summarize these aspects
here.

Design

We used a longitudinal randomized wait-list controlled trial
design with an intention-to-treat (ITT) analytic strategy.
Excluding participants who dropped out the study from the
analyses could lead to biased results because it compromises
the balance created by randomization [42]. To deal with
missing values due to dropouts, we used the last observation
carried forward method [43] in which participants’ missing
data are replaced by the value they obtained in the previ-
ous measurement time. Participants were randomized into
two groups: the first group received immediate intervention
(intervention group) and the second group received it (at
the latest) 4 months later (wait-list control group; WLCG).

Participants

Patients were mainly recruited in the University Hospital
of Liege (November 2016—March 2019). The inclusion
criteria were to be at least 18 years old, to be fluent in
French, to present a non-metastatic invasive cancer, to
have completed active treatments since less than a year,
and to experience emotional or physical difficulties as
established by a score of at least 4/10 on 1 of the 6 chosen
items of the Edmonton Symptom Evaluation Scale [44]
(physical fatigue, moral fatigue, depression, anxiety, fear
of recurrence, ruminations).

Intervention

The intervention included eight weekly 2-h sessions in
groups of 8—10 participants (1st group in April 2017, last
group in September 2019). They have been developed and
were led by one of the authors (MEF) [45]. Participants had
to complete different self-care tasks and reflexions at home
between sessions based on, for example, the reinforcement
of self-esteem, the enhancement of moment-to-moment
awareness, the reengagement in enjoyable activities, the
management of ruminations, etc. (see Table 1 for the content
of each session). Self-care was also discussed in group dur-
ing the sessions in order to benefit from experience sharing.
Even if not directly based on mindfulness, these tasks are
in line with it, as they foster an adaptive, non-judgmental,
and accepting stance towards experiences. In addition, they
promote the engagement in activities consistent with one’s
values, needs, and interests. A 15-min hypnosis exercise
was led by the therapist at the end of each session. At-home
practice was encouraged, as it allows participants to learn
to induce self-hypnosis, in order to take full advantage of
hypnosis without the need of being guided by a therapist. It
is expected that the practice of self-hypnosis will influence
cognition and emotional regulation and therefore facilitate
the completion of the assigned tasks [29, 46]. In this way,
self-hypnosis is complementary to self-care tasks.

Assessments

Assessments had been conducted at two different times,
3—4 months apart (pre- (T1) and post- (T2) intervention;
March 2017 to July 2019), with questionnaires.

Sociodemographic and medical data

Gender, age, education level, employment status, marital
situation, and number of children were noted, as well as
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Table 1 Content of the group sessions

Session 1

Session 2

Session 3

Session 4

Session 5

Session 6

Session 7

Session 8

Explanation: what is hypnosis

Common beliefs about hypnosis

Answers to participants’ questions

Discussion about their choice to participate

Importance of pleasing ourselves everyday

Definition of 3 realistic goals to be achieved in 6 months
List of personal needs

Mental imagery exercises

Reflection on personal qualities and resources and the importance of knowing them
Distancing from symptoms (“I have” not “I am”)

Listening to pleasant music

Discussion of the way to set priorities in life (importance and urgency)

Paying attention to small successes

Hypnosis exercise: fluffy white cloud

Discussion of the way we talk to ourselves and self-esteem, the importance of congratulating ourselves
Doing one thing at a time

Accepting to receive a “no”

Importance of the coherence between our acts and our words

Identification of a safe haven

Hypnosis exercise: safe haven

Reflexion about our control over difficult situations

Discussion of the balance between the energy put in to a task and the gained benefit
Discussion of the ideal parent/spouse/child/colleague...

Learning to delegate

Assertiveness: being able to say “no”

Hypnosis exercise: pain and colors

Paying attention to the gifts of life

Discussion of social roles and the way we respond to others’ needs
Taking time for ourselves and doing enjoyable activities
Importance of physical activity

Psycho-education about sleep

Hypnosis exercise: levitation

Discussion of personal resources which help to combine work and private life

Discussion of the adequacy between professional activities and personal needs

Finding an object that will be associated with a “Stop!” injunction, to use when we feel stressed and ruminate
Discussion of the importance of being surrounded by positive people

Discussion of ruminations and how to cope with them

Hypnosis exercises: light journey

Assertiveness: how to say “no” or postpone our decision

Assertiveness: how to formulate a demand and chose the right moment

Importance of taking quality time for ourselves instead of always being there for other people
Discussion of the difficulties and constraints encountered in daily life

Hypnosis exercise: dreamland

Discussion of irritating situations and how to cope with them in a more positive way
Importance of enjoying the present moment

Review of the goals determined at the beginning of the sessions: have they been achieved?
The importance of being proud of ourselves, to congratulate ourselves

Discussion of new objectives

Hypnosis exercise: stories and metaphors

the type of cancer, time since diagnosis, cancer treatments Hospital anxiety and depression scale (HADS) [49]
received, and consumption of psychotropic.

Measures anxiety and depression. Cut-offs scores for each
dimension are 7/21.

Rosenberg’s self-esteem scale (RSES) [47, 48]

Five facets mindfulness questionnaire (FFMQ) [50]

Measures global self-esteem through positive and negative
feelings about the self. Scores range between 10 and 40, with ~ Measures five components of mindfulness: observing (notic-
scores below 31 suggesting a low self-esteem. ing internal and external experiences, such as sensations,
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cognitions or emotions), describing (labeling internal expe-
riences with words), acting with awareness (attending to
activities of the moment, in contrast with behaving mechani-
cally), non-judging of inner experience (non-evaluative stance
towards thoughts and feelings), and non-reactivity to inner
experience (allowing thoughts and feelings to come and go,
without getting carried away by them). A total score is also
calculated (Mindfulness), which will be used in this paper.

Cognitive emotion regulation questionnaire (CERQ) [51]

Investigates the cognitive emotion regulation strategies used
after experiencing negative events. Nine strategies (scores
ranging from 4 to 20 for each) can be categorized in two
categories, which will be used in this paper: maladaptive
regulation (self-blame, blaming others, rumination, and cata-
strophizing) and adaptive regulation (acceptance, refocus on
planning, positive refocusing, positive reappraisal, and putting
into perspective).

Data analyses

All statistical analyses were performed using Statistica 13.3
(TIBCO Software Inc.) and SPSS Statistics 25 (IBM). Group-
by-time changes in all the variables were processed using mul-
tivariate analysis of variance (MANOVA) with repeated meas-
ures, followed by post hoc comparisons (Tukey’s HSD test).
Effect sizes for standardized differences in means between
times of evaluation were calculated using Cohen’s d, with
interpretation as follows: “small” (<0.20-0.50), “medium”
(0.50-0.80), and “large” effect sizes (>0.80) [52]. In order
to investigate the factors associated with the evolution of self-
esteem and emotional distress, we first calculated the pre-
post-intervention difference for all variables (A), to be used
as variables in the following analyses. We then conducted four
multivariable hierarchical linear regression analyses on these
differences, controlling for age and time since diagnosis. Two
blocks of potential predictors were entered in the analyses: the
first one composed of age and time since diagnosis, and the
second one composed of all the other outcomes considered in
this study (emotional distress (HADS Total score), self-esteem
(RSES), mindfulness (FFMQ Total score), maladaptive, and
adaptive emotion regulation (CERQ), added subsequently in
the model). All tests were two-tailed and the results were con-
sidered to be significant at p <0.05.

Results
Recruitment

Of the 114 patients initially included, 10 dropped out
before T1, leading to a total sample of 104 cancer patients.

Twelve of them dropped out (V intervention group=_8; N
WLCG=4) between T1 and T2. Their T2 data were replaced
by their data obtained during T1, according to the ITT
approach. Participants were randomized into two groups
(N intervention group=52; N WLCG=52). As there were
only 9 men in the total sample, we decided to remove them
from the analyses, leading to a final sample of 95 women (N
intervention group=48; N WLCG =47). Indeed, if we had
considered men in our analyses, it would have been difficult
to conclude about the impact of the intervention on them,
and the sample would not have been homogenous.

Description of the sample

Table 2 displays the demographics and medical data for the
whole sample and the two groups. Women in our study were
on average 53.85+11.91 years old. 75 of them had breast
cancer (78.94%) and the second most represented cancer was
digestive cancer (N=5; 5.26%).

Impact of the intervention on patients’ variables

The MANOVA revealed a significant effect of time
(F(6,87)=7.79; p<.001), as well as a significant group-by-
time effect (F(6,87)=3.06; p=.009). Post hoc comparisons
revealed an improvement of self-esteem after the interven-
tion (p <.001; d=0.46), as well as a decrease of emotional
distress (HADS: anxiety: p <.001; depression: p <.001,
with effects sizes of 0.67 and 0.71 , respectively). Emotion
regulation also improved in the intervention group (CERQ:
maladaptive emotion regulation: p <.001, d=0.67; adaptive
emotion regulation: p=.010, d=0.42). Finally, mindfulness
(FFMQ) also increased after the intervention (p <.001), with
a large effect size of 0.90). No significant effect was revealed
in the WLCG. Table 3 displays the results for each group.

Predictors of the evolution of self-esteem
and emotional distress

Our secondary aim was to understand which variables
impact the evolution of self-esteem (ASE) and emotional
distress (AED) in each group (intervention vs WLCG).
Results are displayed in Tables 4 (for self-esteem) and 5
(for emotional distress).

Concerning self-esteem, variations of mindfulness (A
Mindfulness) and emotional distress (A ED) respectively
explained 33% (p <.001) and 9.4% (p=.010) of the variance
of A SE in the intervention group, meaning that an evolution
of these two variables significantly predicts the increase of
self-esteem. In the control group, we did not find any signifi-
cant predictors of the increase of self-esteem. Concerning
emotional distress, 3 factors explained 57% of the variance
of A ED in our intervention group: variation of mindfulness
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Table 2 Baseline participants’
demographics and medical data
in each group

@ Springer

Total sample (N=95) Interven- WLCG (N=47)
tion group
(N=48)
Demographics
Age (years)
Mean (SD) 53.85(11.91) 51.65 (12.54) 56.11 (10.90)
Range 24-78 24-78 30-78
Gender, N (%)
Women 95 (100) 48 (100) 47 (100)
Marital status, N (%)
Single 6 (6.32) 3(6.25) 3(6.38)
Married/living with partner 63 (66.32) 35(72.92) 28 (59.57)
Divorced/separated/widowed 15 (15.79) 5(10.42) 10 (21.28)
In a relationship but not living together 11 (11.58) 5(10.42) 6 (12.77)
Cultural origin, N (%)
Western Europe 92 (96.84) 45 (93.75) 47 (100)
Eastern Europe 3(3.16) 3(6.25) 0 (0.00)
Education level, N (%)
Elementary school or less 1(1.05) 0 (0.00) 1(2.13)
Lower secondary school 8 (8.42) 3(6.25) 5(10.64)
Upper secondary school 25 (26.32) 14 (29.17) 11 (23.40)
Bachelor’s degree 38 (40.00) 19 (39.58) 19 (40.43)
Master’s degree 20 (21.05) 11 (22.92) 9 (19.15)
Post-graduate 3(3.16) 1(2.08) 2 (4.26)
Employment status, N (%)
Employed full time 7(7.37) 4(8.33) 3 (6.38)
Employed part time 21 (22.11) 9 (18.75) 12 (25.53)
Incapacity of work/invalidity 37 (38.95) 22 (45.83) 15 (31.91)
Unemployed/student/housewife/house-hus- 30 (31.58) 13 (27.08) 17 (36.17)
band/retired/other
Children, N (%)
Yes 82 (86.32) 40 (83.33) 42 (89.36)
No 13 (13.68) 8 (16.67) 5(10.64)
Patient medical history
Cancer diagnosis, N (%)
Breast cancer 75 (78.94) 38 (79.17) 37 (78.72)
Others 20 (21.06) 10 (20.83) 10 (21.28)
Digestive (stomach, peritoneum, pancreas) 5(5.26) 3(6.25) 2 (4.26)
Hematological cancer (lymphoma, leukemia) 4 (4.22) 3(6.25) 1(2.13)
Gynecological cancer (cervix, ovaries) 4(4.22) 3(6.25) 1(2.13)
Skin 2 (2.11) 0 (0.00) 2 (4.26)
Thyroid 2(2.11) 0 (0.00) 2 (4.26)
Ear/nose/throat 1(1.05) 0 (0.00) 1(2.13)
Lung 1 (1.05) 1(2.08) 0 (0.00)
Brain 1 (1.05) 0 (0.00) 1(2.13)
Time since diagnosis (months)
Mean (SD) 10.65 (8.69) 9.94 (5.13) 11.38 (11.25)
Range 1-72 2-24 1-72
Surgery, N (%)
Yes 92 (96.84) 46 (95.83) 46 (97.87)
No 3(3.16) 2 4.17) 1(2.13)
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Table 2 (continued) Total sample (N=95) Interven- WLCG (N=47)
tion group
(N=48)
Chemotherapy (CT), N (%)
Yes 52 (54.74) 29 (60.42) 23 (48.94)
No 43 (45.26) 19 (39.58) 24 (51.06)
Radiation therapy (RT), N (%)
Yes 70 (73.68) 35(72.92) 35 (74.47)
No 25(26.32) 13 (27.08) 12 (25.53)
Hormonal therapy (HT), N (%)
Yes 60 (63.16) 30 (62.50) 30 (63.83)
No 35 (36.84) 18 (37.50) 17 (36.17)
Other treatment, N (%)
Yes 15 (15.79) 9 (18.75) 6 (12.77)
No 80 (84.21) 39 (81.25) 41 (87.23)
History of cancer, N (%)
Yes 18 (18.95) 8 (16.67) 10 (21.28)
No 77 (81.05) 40 (83.33) 37 (78.72)
Other chronic health problem, N (%)
Yes 55 (57.89) 27 (56.25) 28 (59.57)
No 40 (42.11) 21 (43.75) 19 (40.43)
Consumption of psychotropic during the study, N (%)
Yes 50 (52.63) 27 (56.25) 23 (48.94)
No 45 (47.37) 21 (43.75) 24 (51.06)

Table 3 Impact of the intervention on participants’ self-esteem, emotional distress, emotion regulation, and mindfulness

T1 Interven- T2 Interven- Effect size Evolution (T1- T1 WLCG T2 WLCG Effect size Evolu-
tion group tion group T2) (N=47) (N=47) tion (T1-
(N=48) (N=48) T2)
Mean (SD) Mean (SD) Cohen’sd p Mean (SD) Mean (SD) Cohen’sd p
Rosenberg’s self-  29.63 (6.29) 31.83(6.30) 0.46 <.001 30.02 (5.14) 30.46 (5.13) 0.16 .857
esteem scale
(RSES)
Hospital anxiety and depression scale (HADS)
Anxiety 10.52 (4.19) 8.10 (4.38) 0.67 <.001 9.98 (4.32) 9.17 (3.97) 0.28 341
Depression 7.17 (4.23) 496 (4.19) 0.71 <.001 6.72 (4.10) 6.38 (4.63) 0.14 .848
Cognitive emotion regulation questionnaire (CERQ)
Maladaptive 33.84 (9.23) 29.29 (8.27) 0.67 <.001 31.11 (8.43) 30.02 (8.65) 0.18 .665
emotion
regulation
Adaptive emo-  70.40 (14.75)  75.63 (14.85) 0.42 71.60 (11.76) 73.83(13.83)  0.21 .523
tion regula-
tion
Five facet mindfulness questionnaire (FFMQ)
Total score: 118.50 (19.81) 129.15 (20.46) 0.90 <.001 117.25 (19.93) 119.43 21.57) 0.26 .558

mindfulness

(A Mindfulness), variation in self-esteem (A SE), and vari-
ation in adaptive emotion regulation strategies (A AER)
respectively explained 41.6% (p=.000), 8.4% (p=.010) ,
and 6.7% (p=.014) of the variance of A ED. This means
that evolutions of mindfulness, self-esteem , and adaptive

emotion regulation strategies predict, at least in part, the
decrease of emotional distress. In the control group, A Mind-
fulness predicted 9.7% of the variance of A ED (p=.031).
All other variables not included in the tables did not signifi-
cantly predict the evolution of self-esteem (non-significant
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Table 4 Predictors of the increase of self-esteem (A SE)

Groups Predictors p SE )4 R? Adj. R? AR? AF
Intervention group (N=438) Age and time since diagnosis .060 1.19 .619 .021 -.022 .021 484
.019
A Mindfulness .839 .980 .000 351 307 .330 22.36
A ED 402 917 .010 445 .393 .094 7.25
WLCG (N=47) Age and time since diagnosis —.223 .687 .089 107 .065 107 2.57
—.211

A Mindfulness variation of mindfulness between T1 and T2, A ED variation of emotional distress between T1 and T2. AR? variation of R? after

adding another predictor, AF difference between hierarchical models

Table 5 PredictO.r s of th.e Groups Predictors p SE »p R? Adj. R> AR*> AF

decrease of emotional distress

(AED) Intervention group (N=48) Age and —.039 1.17 917 .004 —.040 .004  .086
Time since diagnosis .071
A Mindfulness —.750 900 .000 .420 380 416 31.54
A SE 370 .843 .010 .503 457 084 7.25
A AER —-.282 .793 .014 .570 519 067 6.55

WLCG (N=47) Age and 197 706 .155 .083 .041 .083 195

Time since diagnosis —1.79
A Mindfulness -.315 .675 .031 .180 21 097 4.96

A Mindfulness variation of mindfulness between T1 and T2, A SE variation of self-esteem between T1 and
T2, A AER variation of adaptive emotion regulation between T1 and T2, AR’ variation of R? after adding
another predictor, AF difference between hierarchical models

factors: A AER and A maladaptive adaptation regulation
(MAER)) or emotional distress (non-significant factor: A
MAER).

Conclusions

First, our study showed the positive impact of a group
intervention combining self-care and self-hypnosis on self-
esteem and emotional distress. This is in line with other
studies showing the impact of psychological interventions
[26-29] and hypnosis [29, 35, 36] on these variables. Our
intervention also allowed positive change in emotion regula-
tion strategies. As emotion regulation strategies are directly
discussed and addressed during the sessions, these results
were expected. They are in line with other studies showing
the impact of psychological interventions on emotion regula-
tion skills across different populations [53-56]. Finally, our
intervention also improved the participants’ level of mindful-
ness. Thus, it seems that our intervention, even if not directly
based on mindfulness exercises, can improve this ability, as
suggested by van der Velden [39]. Indeed, the intervention
sessions encouraged participants to take time for themselves,
to think about themselves, about what is important to them,
and about how to implement more self-care in their daily

@ Springer

lives. The engagement in meaningful activities, the refocus-
ing on positive experiences and the management of negative
experiences in a non-judgmental way were also addressed.
Self-hypnosis was seen as a facilitator for these changes.
It is then understandable that our intervention led to an
improvement in mindfulness, which is characterized by a
present moment aware, non-judgmental, and non-reactive
stance [57]. To our knowledge, our study is the first one
to attest the impact of an intervention combining self-care
and self-hypnosis on mindfulness. This suggests that self-
hypnosis and self-care, possibly through shared components
with mindfulness, can improve this ability. Future research
should deepen the study of these relationships.

Our study also underlined the major role of the increase
of mindfulness after the intervention in the improvement
of self-esteem and emotional distress of our participants.
Increase of mindfulness was also a predictor of the decrease
of emotional distress in the WLCG, even if quite much
smaller (9.7% in the WLCG vs 41% in the intervention
group). It is possible that mindfulness improves naturally
after cancer diagnosis and treatments, possibly because
patients had to focus on their health and their body dur-
ing cancer, but our intervention seems to reinforce this
increase. Our results thus suggest that the efficacy of our
group intervention to improve self-esteem and emotional
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distress is in part due to its ability to affect mindfulness in
the first place. Different underlying mindfulness-linked pro-
cesses could be involved, including increased moment-to-
moment awareness, acceptance, and self-regulation, which
induce a decrease of automatic, mindless, and judgmental
thinking and reactivity in response to stressors [24, 25, 58].
Our results are in line with past studies showing the links
between mindfulness and self-esteem [23, 59], and between
mindfulness and emotional distress [21, 22, 58] (see Fig. 1).
In addition, the evolution of emotional distress significantly
predicted the evolution of self-esteem, while self-esteem and
adaptive emotion regulation strategies were significant pre-
dictors of the decrease of emotional distress. Thus, it seems
that self-esteem and emotional distress predict each other,
and that our intervention impacted both of them. This is in
line with numerous studies showing the negative predictive
relationship between self-esteem and emotional distress,
with an unclear direction [2, 15-17] (see Fig. 1). We can
confirm this correlation in our study (r,=0.32, p=.002; not
displayed), and the mutual influence they have on each other.
However, we cannot decide on the direction of the causality.

Our study has several limitations. First, the disproportion
between breast cancers and other cancers, and between men
and women in our sample was not expected, as we tried
to target a lot of different patients during our recruitment
process. However, as the most frequent cancer in women
is breast cancer, it is understandable that most women in
our sample had breast cancer. Moreover men are in gen-
eral less interested in psychological interventions and rarely
use them compared to women [60]. In addition, other late
measurement times could have been useful to investigate
the long-term evolution of our data and the best moment
to propose the intervention to cancer patients. A third and
a fourth measurement times have been conducted (3 and 12
months post intervention) and will lead to further analyses
in the future.

In conclusion, this intervention combining self-care and
self-hypnosis improved cancer patients’ self-esteem, emo-
tional distress, emotion regulation strategies, and mindful-
ness abilities. It seems that the positive effect of our inter-
vention on self-esteem and emotional distress is linked to
an improvement of mindfulness. Thus, it seems particularly
important to increase participants’ mindfulness abilities, as
it seems to be an underlying mechanism implied in their
self-esteem and emotional distress improvements.

Our results lead to several scientific perspectives. First,
as stated above, investigating the long-term effects of the
intervention seems to be capital. Then, it would be useful
to rethink the recruitment process to foster the inclusion of
men and of more cancers other than breast cancer in the
sample. To do this, adapting the group intervention to men’s
needs seems to be important, for example by adding psycho-
education or fitness components [60]. Finally, deepening the

understanding of the links between self-esteem and emo-
tional distress could be of great interest.
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