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Introduction: A symptom cluster is very common among oncological patients: cancer-related fatigue (CRF), emotional distress, sleep difficulties, pain, and cognitive difficulties. Clinical applications of interventions based on non-ordinary states of consciousness, mostly hypnosis and meditation, are starting to be investigated in oncology settings. They revealed encouraging results in terms of improvements of these symptoms. However, these studies often focused on breast cancer patients, with methodological limitations (e.g., small sample size, no control group, and no follow-up). Another non-ordinary state of consciousness may also have therapeutic applications in oncology: self-induced cognitive trance (SICT). It seems to differ from hypnosis and meditation, as it involves the body more directly. Thus, investigating its clinical applications, along with hypnosis and meditation interventions, could improve available therapeutic options in oncology. This article details the study protocol of a preference-based longitudinal controlled superiority trial aiming to assess the effectiveness of 3 group interventions (hypnosis, meditation, and SICT) to improve oncological patients’ quality of life, and more specifically CRF, emotional distress, sleep, pain, and cognitive difficulties (primary outcomes).

Methods and analysis: A power analysis required a total sample of 160 patients. Main inclusion criteria are: cancer diagnosis, active treatments completed for less than a year, no practice of hypnosis, meditation, or SICT, and presence of at least one of these four symptoms: fatigue, sleep difficulties, depression, or anxiety. Each participant will choose the intervention in which they want to participate (hypnosis, mindful self-compassion meditation, SICT, or no intervention—control group). To test the effectiveness of the interventions, data will be collected by questionnaires and neurobiological measures and directly from the medical record at four time points: before inclusion in the study (baseline); immediately after the intervention; and at 3- and 12-month follow-up. The longitudinal data in each group will then be measured.

Discussion: In addition to standard cancer therapies, there is a growing interest from patients in complementary approaches, such as hypnosis, meditation, and SICT. The results of this study will be useful to increase knowledge about short- and long-term effectiveness of 3 group interventions for CRF, emotional distress, sleep, pain, and cognitive difficulties in patients with different cancers.

Clinical Trial Registration: ClinicalTrials.gov/ (NCT04873661). Retrospectively registered on the 29th of April 2021. url: https://clinicaltrials.gov/ct2/show/NCT04873661
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INTRODUCTION

The presence of one symptom cluster is particularly well-documented among patients who suffer from cancer (Dodd et al., 2010; Die Trill, 2013; Loh et al., 2018): cancer-related fatigue (CRF), sleep difficulties, emotional distress, and pain. Cognitive impairments are also frequently associated with this symptom cluster (Pullens et al., 2010; Joly et al., 2011; Sanford et al., 2014). A meta-analysis revealed that 52% of patients report CRF, this proportion ranging from 14 to 100% according to the studies (Ma et al., 2020). CRF can be defined as “a distressing persistent, subjective sense of physical, emotional, and/or cognitive tiredness related to cancer or cancer treatment that is not proportional to recent activity and interferes with usual functioning” (Koh et al., 2019). CRF has a lot of social, financial, and functional consequences (Jones et al., 2016; Ma et al., 2020). Emotional distress, endured by a large proportion of patients with cancer as well (Mehnert et al., 2018; Götze et al., 2020), can be defined as “a multifactorial, unpleasant experience of a psychologic (i.e., cognitive, behavioral, and emotional), social, spiritual, and/or physical nature that may interfere with the ability to cope effectively with cancer, its physical symptoms, and its treatment” (Mitchell et al., 2011; Riba et al., 2019). It negatively influences treatment adherence (Lin et al., 2017) and results (Batty et al., 2017), as well as patient’s general quality of life (Achimas-Cadariu et al., 2015; Riba et al., 2019). Concerning sleep difficulties, their prevalence among patients with cancer during or after their treatment varies between 32 and 61% (Santoso et al., 2019; Schieber et al., 2019; Hoang et al., 2020; Gonzalez et al., 2021) and is approximately three times higher than in the general population (Kwak et al., 2020). Cancer-related pain is reported by more than 50% of patients, which severely impacts quality of life, adherence to treatment, satisfaction with care, and survival (Neufeld et al., 2017). Finally, cognitive difficulties may be linked to the disease itself, the treatments received or the patient characteristics, and their prevalence can be up to 75% in some kinds of cancers (Joly et al., 2011).

All these difficulties can last for years after treatment completion and, despite their prevalence and severe impact, they remain underdiagnosed and undertreated (Joly et al., 2011; Die Trill, 2013; de Vries and Stiefel, 2014; Riba et al., 2019). In oncology settings, there is a growing interest in complementary approaches, such as “mind–body” interventions, to relieve these symptoms in a non-pharmacological way. These interventions aim to impact two interconnected levels: psychological and physical (Sawni and Breuner, 2017), and they allow patients to take back the control over their health and to regain hope (Eliott et al., 2008). Indeed, complementary and alternative medicine is estimated to be used by 43% of patients with cancer (Horneber et al., 2012; John et al., 2016), and it is starting to be studied scientifically, for instance with trials investigating the benefits of hypnosis and meditation (Spiegel, 1985; Kim et al., 2013; Cramer et al., 2015; Carlson et al., 2017; Grégoire et al., 2017, 2020a; Arring et al., 2019; Ngamkham et al., 2019; Suh et al., 2021).


Hypnosis

Hypnosis can be defined as “a state of consciousness involving focused attention and reduced peripheral awareness characterized by an enhanced capacity for response to suggestion” (Elkins et al., 2015). It is characterized by four main components: absorption (in an imaginative experience), dissociation (from the environment), suggestibility (to the suggestions made by the therapist; Spiegel, 1991), and automaticity (non-voluntary response relevant to the content of a communication intended to be a suggestion; Weitzenhoffer, 2002). Hypnosis modulates self-awareness and decreases environmental awareness (Demertzi et al., 2011, 2015). At a neurophysiological level, it is associated with increased power in the theta band and changes in gamma activity (direction inconsistent among studies), which play a critical role in the emotional limbic circuits (Vanhaudenhuyse et al., 2020). Hypnosis also modifies the functional connectivity in the default mode network (linked to self-awareness) and in the external network (linked to the environmental awareness; Vanhaudenhuyse et al., 2014), as well as the structural connectivity between brain areas, and the hemispheric asymmetry (Landry et al., 2017). It also impacts cortical and subcortical areas involved in pain modulation (Vanhaudenhuyse et al., 2014; De Benedittis, 2021; Bicego et al., 2021c).

To summarize empirical findings about hypnosis mechanisms, Jensen et al. proposed a biopsychosocial model of hypnosis (Jensen et al., 2015). Three categories of factors explained hypnotic responding: biological factors (activity in frontal and anterior cingulate cortices, functional connectivity, structural connectivity, hemisphere asymmetry, and theta band), psychological factors (expectancies, hypnotizability, motivation, and absorption), and social factors (relationship with the therapist and hypnotic context). Several studies have demonstrated the benefits of hypnosis, used alone or in combination with other techniques, on different sides effects of cancer treatments, such as CRF, emotional distress, sleep, pain, and cognitive difficulties (Spiegel, 1985; Cramer et al., 2015; Carlson et al., 2017; Grégoire et al., 2017, 2020a; Arring et al., 2019).



Meditation

Similarly to hypnosis, meditation is also considered a non-ordinary state of consciousness. It can be defined as a group of “states, processes, and practices that self-regulate the body and mind, thereby affecting mental and physical events by engaging a specific attentional set” (De Benedittis, 2015). Its aim is to improve voluntary control over mental processes. Different meditation practices exist, with similarities: a quiet location with few distractions, a specific and comfortable posture (sitting or lying down), a focus on attention, and an open attitude of letting thoughts come and go without judgment (Ospina et al., 2008). Phenomenological characteristics of meditation vary according to the type of practice, but alteration of sense of time, space and body representation, along with modifications of emotions and physical sensations are commonly reported (Brandmeyer et al., 2019). The neurophysiological correlates of mediation also depend on the type of meditation and thus are not yet clear (De Benedittis, 2015; Lomas, 2015; Brandmeyer et al., 2019). However, a systematic review showed that mindfulness-based meditation is associated with increased alpha and theta power, while no consistent patterns were observed in beta, delta, and gamma bandwidths. This configuration is indicative of a state of relaxed alertness favoring mental health (Lomas, 2015; Brandmeyer et al., 2019). Meditation has also been shown to positively influence emotional distress, pain, fatigue, and sleep difficulties in patients with cancer (Kim et al., 2013; Carlson et al., 2017; Arring et al., 2019; Ngamkham et al., 2019; Suh et al., 2021). Our study will focus on mindful self-compassion (MSC) meditation (Kotsou and Heeren, 2011; Germer and Neff, 2013, 2019; Neff and Germer, 2013; Neff et al., 2020), which involves a compassionate stance toward oneself when encountering personal difficulties (i.e., self-kindness over self-judgment, sense of common humanity instead of isolation, and mindfulness rather than over-identification), and has been shown to positively influence psychological wellbeing (Kotsou and Leys, 2016; Kılıç et al., 2021). This self-compassionate frame of mind involves being gentle, supportive, accepting, and understanding toward oneself (Germer and Neff, 2019).

Most of these studies about hypnosis and meditation suffer from methodological limitations, the main one being their focus on breast cancer patients only. However, other cancers may have different negative physical and psychological effects. For example, mortality rates vary according to the localization of the tumor (Sung et al., 2021). Additionally, some cancers imply specific adverse events [e.g., prostate cancers (impact on sexuality, possible urinary incontinence) and head and neck cancers (possible tracheotomy with impact on speech)], which may have specific impact on the psychological adaptation to the disease. In addition, most of these studies did not measure the long-term effects of the intervention proposed.

In this study, our aim will be to include a large population of patients with different cancer diagnoses and to rigorously investigate the long-term effects of the interventions. We also want to study another non-ordinary state of consciousness, involving more directly the body: self-induced cognitive trance.



Self-Induced Cognitive Trance

The recent work on hypnosis and meditation has opened the path to study other non-ordinary states of consciousness, such as trance. Self-induced cognitive trance (SICT) is characterized by lucid but narrowed awareness of the environment, hyper-focused immersive experience of flow, enhanced inner imagery, modified somatosensory processing, altered sense of self, and an experience of spiritual travel (Csikszentmihalyi, 1990; Flor-Henry et al., 2017; Grégoire et al., 2021). It is inherited from Mongolian traditional shamanic practice, where is it used in healing interventions (Flor-Henry et al., 2017; Grégoire et al., 2021). However, little is known about the scientifically based phenomenology and neural correlates of SICT. A few case studies report that it is associated with subjective changes in time and space perception, body awareness, thinking and emotional state, with a dissociation and a modulation of perceptions from the environment, as well as decreased pain perception, increased strength, increased sense of happiness, visual imagery, and out-of-body experience (Hove et al., 2016; Flor-Henry et al., 2017; Kawai et al., 2017; Mainieri et al., 2017; Gosseries et al., 2020; Huels et al., 2021). This could be put in parallel with some of the characteristics of hypnosis already described (absorption, dissociation, and modulation of pain, for examples; Vanhaudenhuyse et al., 2014, 2020). Only a few studies used neurophysiological measurements during different kinds of trance, including SICT (Oohashi et al., 2002; Peres et al., 2012; Hove et al., 2016; Flor-Henry et al., 2017; Gosseries et al., 2020), and showed a temporary reconfiguration of brain network architecture. However, results are quite contradictory, and studies are mostly from small samples of trance experts with a lack of well-controlled designs. Moreover, no study has evaluated the clinical applications of SICT, even though it may have potential therapeutic properties, like hypnosis and meditation. Previous works on shamanic trance have reported positive outcomes (e.g., decrease anxiety and increase wellbeing) anecdotally, but not scientifically (Sidky, 2009; Mackinnon, 2012; Grégoire et al., 2021). Thus, investigating SICT’s phenomenological and neurophysiological correlates, as well as its clinical applications, and comparing them with hypnosis and meditation interventions seems particularly relevant as it will allow to better understand these non-ordinary states of consciousness and improve available complementary therapeutic options in oncology.




OBJECTIVES

This project’s aims are threefold: (1) Evaluating the short- and long-term clinical benefits of hypnosis, meditation, and SICT in terms of CRF, emotional distress, sleep difficulties, and pain (primary outcomes), as well as other psychological variables (e.g., cognitive functioning, adaptation to cancer, psychological flexibility; secondary outcomes) in patients with cancer (through questionnaires); (2) Measuring the evolution of (a) phenomenological and (b) neurobiological correlates of hypnosis, meditation, and SICT in these patients, to better understand the effects of these interventions (through questionnaires and neurobiological measures); (3) Confirming the biopsychosocial model of hypnosis and investigating whether meditation and SICT responsiveness are mediated by the same mechanisms as hypnosis. This study will allow to strengthen the use of hypnosis and meditation for all cancers and to assess the interest of SICT as a new therapeutic complementary option.



METHODS AND ANALYSIS


Design

We designed a longitudinal controlled superiority trial (see Figure 1) with 160 patients with cancer who will choose between four conditions (see section “Recruitment” for sample size calculation): hypnosis-based group intervention, MSC meditation-based group intervention, SICT-based group intervention, or a control group. This kind of design has been chosen because patients who receive their preferred therapeutic option seem to be more motivated and exhibit greater adherence to the treatment (King et al., 2005; Preference Collaborative Review Group, 2008; Sedgwick, 2013; Bicego et al., 2021a). Indeed, preference-based trials are increasingly developed as researchers often want to know if an intervention is effective for the participants who choose it, rather than determining the best treatment option irrespective of the participant’s choice (Kowalski and Mrdjenovich, 2013). In addition, pragmatic trials are also more and more developed and aim at assessing the effects of interventions in real-life routine practice conditions, rather than under optimal conditions. The results from a pragmatic trial can be generalized and applied in routine practice (Patsopoulos, 2011). Moreover, one of our previous study with oncological patients showed that different intervention groups, based on participants’ preferences, were similar at baseline on the sociodemographic, medical, and clinical data investigated (Grégoire et al., 2017). Participants will then know in which group they belong and will be aware of the existence of the other intervention groups.
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FIGURE 1. Study design. SICT, self-induced cognitive trance; MSC, mindful self-compassion; hrs, hours.


The structure and intensity of each intervention will be different (see Figure 1), because we want to optimize the trainings in a manner that has been shown to be effective in our practice with volunteers and patients (Grégoire et al., 2017, 2018b). More specifically, in the hypnosis-based intervention, patients will participate in 8 weekly sessions (2 h each) during which they will benefit from guided hypnosis exercises and learn how to implement self-hypnosis in their daily life. In the MSC meditation-based intervention, patients will participate in 8 weekly sessions (2 h45 each) and half a day of intensive practice, in which they will practice different meditation exercises. In the SICT-based intervention, patients will participate in 2-day workshops, spaced by 2 weeks, in which they will learn how to induce SICT, with the use of different sound loops (i.e., electronic designed sounds, voices, and noises). In the three groups, exercises will mostly focus on self-compassion as this component has been shown to be important in oncology settings in previous studies (Grégoire et al., 2017, 2018b, 2020a). At-home practice will also be encouraged between sessions and will be assessed through weekly evaluations (see Table 1 for measurements used). Participants in the control group will complete the questionnaires and undergo the neurobiological examinations, but they will not attend any of the interventions. They will only benefit from care as usual and have the possibility to participate in one of the three group interventions after the study completion if they want to. More information about the content of each intervention is detailed in section “Interventions”.



TABLE 1. Measurements used in the study.
[image: Table1]

Each participant from the three intervention groups will be evaluated before the intervention (T0), right after the last group session (T1), at 3 months (T2) and 1 year (T3) post-intervention. Participants in the control group will be evaluated according to a similar schedule (see Figure 1 for study design, and sections “Procedures” and “Assessments” for more information on procedures and measurements). The first intervention group (hypnosis) started in April 2021.



Eligibility

Inclusion criteria will be: to be at least 18 years old, no psychiatric or neurological disorders, no current and regular practice of hypnosis, meditation or trance, diagnosis of cancer (any localization except brain tumors to avoid any effect on EEG data or severe cognitive impairments that could prevent filling the questionnaires adequately), and completion of active treatments (surgery, chemotherapy, radiotherapy) for less than a year. Interested patients will be screened for fatigue, emotional distress, sleep difficulties, and pain (VAS score ≥ 4/10 for one of these four symptoms for inclusion), based on recommendations from our past studies (Grégoire et al., 2018a,b).



Recruitment

Participants will be recruited over a 2- to 3-year period, mainly at the University Hospital of Liège (Belgium) but also in other structures and through social medias. Potentially eligible participants will be identified in various ways. First, different health care professionals working with oncological patients (e.g., oncologists, radiotherapists, psychologists, nurses) have been informed of the study and asked to talk about it to their patients who have completed their treatment. In the hospital, interested patients will be advised to contact us by phone or e-mail. Second, flyers and posters will be displayed in several strategic areas in and outside the hospital (e.g., oncology, radiotherapy, algology services’ waiting rooms, doctors’ office, private consultations cabinet, other hospitals, health associations, health professionals in Belgium or France), which allow other health professionals and patients to be informed about our study. Third, we will use social medias (e.g., personal and professional Facebook accounts, Mewe) to inform as much people as possible about our study.

The recruitment started in December 2020 and is ongoing. Sample size has been determined by a power analysis allowing a comparison between the four groups. The sample size calculation was based on a repeated measures ANOVA (“between factors”). Alpha was set at 0.05, power at 90%, the standardized effect size at 0.3 and the expected correlation between repeated measures at 0.6. These coefficients were successfully used in our previous studies (Grégoire et al., 2017, 2020a). As there will be four groups and four measurements times, a total of 116 patients will be needed according to this analysis. Based on our previous experience with a similar design, we expect a 20% drop-out rate, leading to a sample of 140 patients (35 in each condition; Grégoire et al., 2020a). As our group sessions will include approximately 10 persons, we will then aim at recruiting 40 participants in each condition (i.e., four groups of 10 participants in hypnosis, MSC meditation, and SICT groups and 40 participants in the control group), for a final sample of 160 participants. Participants will have the opportunity to choose the intervention in which they want to participate. Most of the participants already have a strong preference for one of the three interventions when contacting us. However, each interested person who fill the inclusion criteria will be asked to watch a short video we made to explain the three interventions and the aims of the study.1 This allows every participant to receive standardized information about the study and to make or confirm their choice of intervention. However, once 40 participants have been recruited in a condition, it will not be possible for other interested persons to be included in this condition. These persons will be proposed to integrate the control group or another active condition.



Procedures

A written consent will be obtained from each participant at the beginning of the study. The investigators will remain available by phone or e-mail during the study duration to answer any question.


Screening

During the first telephone contact with the interested participants, they will be informed of the protocol and study design. If interested, one of the two main investigators (CG or NM) will ensure that participants meet all the inclusion criteria. If eligible, they will have to watch the information video and confirm their choice of intervention. Once a group is almost complete (i.e., around 10 participants), the first evaluation (T0) will be scheduled.



Measurement Points (T0, T1, T2, and T3)

Each of these four measurement points will be completed by every participant and will consist of several questionnaires (at T0, T1, T2, and T3) and neurobiological measures (at T0, T1, and T3; see Table 1). Questionnaires will be completed online at home, on a secured website.2 For those who do not have a computer or are not comfortable using one, it will be possible to make an appointment with one of the investigators to complete the questionnaires with them. At each measurement point, the risk of missing responses is very low, as the online questionnaires are designed in a way that does not allow for missing answers. The investigators will check before the first group session that all participants have answered the questionnaires and remind them if it is not done. For the participants who will complete the questionnaires with one of the investigators, all answers will be checked to minimize missing data.

The neurophysiological and biological measures will be collected at the hospital (CHU of Liège), during a session of ±1 h (see point 3.6.). Tumor marker rates will be collected directly from the patient’s medical record or by asking them to send us their last blood test result. All data will be anonymized: a code will be attributed to each participant and used during the entire study. Only the researchers involved in this study will have access to the final datasets. Review of the trial process and difficulties encountered are discussed regularly between the researchers involved.




Interventions


Hypnosis

This intervention will include eight 2h weekly sessions in groups of approximately 10 participants. This protocol has been developed and will be led by one of the authors (MEF), who is an anesthesiologist and an international expert in hypnosis. A large part of the first session will be devoted to answering to the participants’ questions and giving information about hypnosis. First exercises will be proposed as introduction to hypnosis: a focused listening of different musical records and some imagery exercises. The aim is for the participants to notice their abilities to access mental imagery and hypnosis. During the other sessions, a debriefing of at-home practice will be proposed, along with different hypnosis exercises. They will be repeated and discussed, and participants will also attempt to induce hypnosis by themselves during the last session. Table 2 summarizes the exercises that will be done at each session. Between sessions, participants will be encouraged to practice the different exercises at home with the help of audio recordings of the hypnosis exercises. This is essential to take full advantage of hypnosis without the help of a therapist. A self-care approach will be fostered during the intervention, more specifically during the debriefings of the participants’ practice, if they encounter difficulties or ruminations. Concrete strategies to deal with such difficulties will be proposed by the therapist. The importance to take time for themselves will be emphasized, as well as to allow themselves to take a break from their routine and practice hypnosis in their daily life to improve their wellbeing, in an adaptation of our usual practice with oncological patients in clinical and experimental settings (Charland-Verville et al., 2017; Grégoire et al., 2018b, 2020a).



TABLE 2. Summary of the content of the sessions for each intervention.
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MSC Meditation

This intervention will include eight sessions of 2 h45 in groups of approximately 10 participants. It will be led by two of the authors (VvN and SdR), recognized as experts in MSC meditation. The intervention is based on the practice of MSC meditation, already described above. At the beginning of the first session, a presentation of the intervention will be proposed along with explanations about meditation and answers to participants’ questions. Each session will focus on a theme, linked to self-compassion (see Table 2), and will be based on formal practices (e.g., guided meditation), experiential exercises, informal practices linked to the daily life and theoretical information about compassion and emotions. Each exercise will be debriefed in small or large groups, in order to allow each participant to share their feelings, thoughts and questions. Between each session, individual practice will be encouraged and audio recordings of different exercises will be given to the participants.3 Between the fifth and the sixth session, half a day of silent intensive practice will be organized, during which all the exercises previously worked on will be reviewed and deepened.



Self-Induced Cognitive Trance

This intervention will include two 2-day workshops, spaced by two weeks, in groups of approximately 10 participants. A part of the first session will be devoted to explain what is SICT, how it can be accessed and how the workshops will take place. Possible questions among the participants will be discussed. To induce SICT, different sound loops (i.e., electronic designed sounds, voices, and noises, inspired by the ones produced during traditional shamanic rituals) will be used. They were designed and previously employed by one of the authors (CS), who is the first Westerner to become an ugdan (female shaman in Mongolia), and recognized as an international expert on SICT (Sombrun, 2006, 2012). Different kinds of trances will be taught during the workshops: trances with intention, during which participants follow an intention [e.g., refocusing on oneself (“anchor trance”), finding one’s place and being assertive (“territorial trance”), reconnecting with one’s inner power (“power trance”)], and trances without intention (“free trances”), during which participants let themselves and their body get carried away by the experience of trance. During each session, 4–5 SICT exercises will be proposed (see Table 2). Typically, participants will lie down and listen to one of the sound loops (± 30 min). The access to SICT can manifest itself through various elements: vocalizations or movements for examples. Every exercise will be debriefed in group, and a focus on self-compassion will be suggested during the workshops using specific intentions (e.g., an intention to be gentle with oneself, set self-boundaries). At the end of the two workshops, all participants will have found a way to induce SICT without the help of the sound loops. At-home practice will be encouraged during the two  weeks between the workshops and after them.

The three interventions will take place in Liège (hypnosis, SICT) and Brussels (MSC meditation). During the entire study duration, each participant will benefit from usual care, including medical care, oncological revalidation, and individual psychological help if necessary. Although no adverse event has been reported in our previous studies on hypnosis with patients with cancer or chronic pain (Grégoire et al., 2017, 2018b, 2020a; Bicego et al., 2021b) and clinical practice, it could be possible that a patient feels uncomfortable during the exercises. In this case, they will have the possibility to stop the session and their participation in the study. The therapist or the experimenter can also propose a meeting to discuss their difficulties and, if necessary, suggest a meeting with a psychologist or physician with whom we collaborate. Any reason for drop-out will be consigned. Adherence to the study is fostered by the facts that all participants are volunteers and motivated to participate and that the assessments can be mainly done at home and require only three travels to the hospital during the whole study. Several reminders will also be sent to the participants who forget to answer the questionnaires in time and who did not ask to quit the study.




Assessments

Table 1 summarizes the different parameters used at each measurement point.


Questionnaires

Approximate duration of questionnaires completion is 40–50 min at each measurement point.


General Information

Sociodemographic and medical data (gender, age, education level, professional activity, spiritual believes, personal history of cancer and treatment, possible recurrence during the study) will be collected. The Big Five Inventory (short version—10 items; Courtois et al., 2020) will also be administered. This questionnaire aims at rapidly assessing personality according to the 5 domains of the original Big Five Inventory (extraversion, conscientiousness, negative emotionality, open-mindedness, and agreeableness).



Physical and Psychological Functioning

•Visual Analogue Scales (VAS): Different VAS will assess the participants’ emotional state (pain, empowerment, fatigue, emotional distress, sleep difficulties). VAS will also be used during the duration of the group intervention to assess the severity of fatigue, distress, sleep difficulties, and pain on a weekly basis. Each score will be comprised between 0 and 10.

•Multidimensional Fatigue Inventory (MFI-20; Smets et al., 1995): This 20-item scale is designed to measure fatigue on 5 different dimensions: general fatigue, physical fatigue, mental fatigue, reduced motivation, and reduced activity.

•Insomnia Severity Index (ISI; Savard et al., 2005): This 7-item questionnaire investigates the sleep complaints and the associated distress.

•Hospital Anxiety and Depression Scale (HADS; Zigmond and Snaith, 1983): This 14-item scale measures anxiety (7 items) and depression (7 items) and has been validated for people with somatic illnesses.

•Mental Adjustment to Cancer Scale (MAC; Watson et al., 1988): This questionnaire assesses the coping styles and adjustment to cancer. It is divided into two sub-scales: positive and negative adjustments.

•Cognitive Emotion Regulation Questionnaire (CERQ; Garnefski et al., 2001): This multidimensional scale investigates the cognitive emotion regulation strategies used after experiencing negative events linked to the disease or its treatments.

•Multidimensional Psychological Flexibility Index (MPFI-24; Grégoire et al., 2020b): This 24-item scale assesses the psychological flexibility and psychological inflexibility, through 12 dimensions (6 linked to psychological flexibility: acceptance, present moment awareness, self as context, defusion, contact with values, committed actions; and 6 for psychological inflexibility: experiential avoidance, lack of present moment awareness, self as content, fusion, lack of contact with values, inaction) and 2 total scores (psychological flexibility and inflexibility).

•Life events: To assess whether the participants experienced any major life event during or after the intervention, we will ask them the following question (yes/no): “Did you experience any major life event since the last time you completed these questionnaires (wedding, birth, job loss, accident, health problem, etc.).”



Cognitive Functioning

•Functional Assessment of Cancer Therapy – Cognitive Function (FACT-Cog v.3; Joly et al., 2012): This 20-item questionnaire measures the participant’s subjective cognitive functioning over the past week.



Questionnaires Linked to the Chosen Intervention (Hypnosis, Meditation or SICT)

•VAS (/10) concerning the expectations and motivation to participate in the intervention (T0), then concerning the quality of the relationship with the therapist (T1–T3).

•Questions about the chosen intervention (free text): This will aim at investigating the personal definition of hypnosis, meditation, or SICT of participants, their beliefs and a priori concerning the intervention they will participate in.

•Creative Experiences Questionnaire (CEQ; Merckelbach et al., 2001): This 25-item (true/false) scale has been designed to investigate the fantasy proneness. Questions are about, for examples, imaginative friend or animal, belief in supernatural beings, tendency to dream of fantasize, or out-of-body experiences.

•Free recall of an intense hypnosis/meditation/SICT episode (intense autobiographical episode for the participants in the control group): This will be used to collect phenomenological data about each non-ordinary state of consciousness involved in the study. As patients in the control group will not participate in any of the interventions, they will have to describe an important autobiographical memory that happened during the study (e.g., wedding, birth). The recall of the episode will have to be as detailed as possible.

•Memory Characteristics Questionnaire (MCQ; Johnson et al., 1988): This 16-item questionnaire is adapted from the original questionnaire. It assesses a wide range of memory characteristics (visual details, complexity, spatial, and temporal information, feelings). Participants will be asked to answer the questionnaire while thinking about one specific memory (the one used in the free recall).

•Revised Mystical Experience Questionnaire (MEQ30; Maclean et al., 2012): This 30-item scale is designed to assess the mystical characteristics of a specific episode or memory (in this study, a hypnosis, meditation, or SICT episode), across four factors: mystical, positive mood, transcendence of time/space, and ineffability.

•Presence questionnaire (Heck et al., 2021): This 12-item scale has been initially designed to measure the feeling of presence after the use of virtual reality. As the original questionnaire was focused on the virtual environment specific to virtual reality, we adapted it to a more general “suggested” environment, such as in hypnosis, meditation, and SICT. Questions are about the impression to have been present in the environment, to have interacted with it, or to have felt the presence of other people in it, for examples.




Neurophysiological and Biological Measures

We will record an electroencephalogram (EEG) resting state (256 EGI, Geodesics) during 15 min, combined (T1 and T3) or not (T0) with an EEG during hypnosis, meditation, or SICT state (15 min). During each EEG, we will also record an electrocardiogram (ECG) and an electromyogram (EMG), and measure the breathing (effort and pressure, Polygraph Input Box of EGI system) and body temperature. Tumor marker rates (according to the patient’s diagnosis) will also be collected in the patient’s medical record or based on their blood test results.




Data Coding and Storage

Most questionnaires will be completed electronically (on www.alchemer.com) by the participants, through a secured link sent by the experimenters. Data encoding will be done automatically by Alchemer and will be regularly checked by the experimenters. Final databases and manually coded data (e.g., from manually completed questionnaires or directly collected from medical records) will be stored on a protected server from the University, protected by a password. Data coding and storage comply with the General Data Protection Regulation (GDPR).



Statistical Analyses

Baseline (T0) demographic, medical, and psychological data will be compared between groups to test for initial groups equivalency using inferential statistics, including ANOVAs and chi-square tests. Normality of data will be checked using Shapiro–Wilk test. Group-by time changes, and pre- and post-assessment comparison of each variable within each group will be assessed using repeated measures MANOVA followed by post hoc comparisons, on the participants who completed all the needed assessments points. Hierarchical linear regressions will be conducted to investigate the factors associated with the evolution of our main outcomes. All tests will be two-tailed, and the alpha will be set at 0.05. For EEG data analysis, MATLAB, EEGLAB, FieldTrip, Brainstorm, and in-house MATLAB and Python modules will be used. EEG signal will be preprocessed as in our previous works [downsampling, epoching, filtering, removing noise (notably using ICA), channels interpolation, re-referencing; Carrière et al., 2020; Thibaut et al., 2021]. EEG markers will then be extracted: spectral (e.g., power spectrum density), connectivity (e.g., weighted symmetrical mutual information), complexity (e.g., permutation entropy; Engemann et al., 2018). We will also apply graph theory connectivity measures to further assess changes between brain regions (Chennu et al., 2017; Carrière et al., 2020; Thibaut et al., 2021). Results will be corrected for multiple comparisons and considered significant at p < 0.05. Statistical analyses will be performed after all data have been collected for T2, then for T3 and T4.

All participants will be informed by e-mail about the final results of the study. Scientific publications and presentations will also be planned.




DISCUSSION

Based on previous studies showing the benefits of different mind–body interventions, such as hypnosis and meditation, on cancer patients’ quality of life (Spiegel, 1985; Kim et al., 2013; Cramer et al., 2015; Carlson et al., 2017; Grégoire et al., 2017, 2020a; Ngamkham et al., 2019; Suh et al., 2021), and on the growing interest of these patients for such interventions, we designed a longitudinal controlled study assessing the benefits of three mind–body group interventions based on non-ordinary states of consciousness: hypnosis, MSC meditation, and SICT. Our aim is to investigate the short- and long-term effects of these interventions on physical and psychological symptoms of post-treatment oncological patients and to investigate their phenomenological experiences, their neurophysiological correlates, and their mechanisms of action. Our wish is also to include a variety of cancer diagnoses to address a major gap in the scientific literature: the lack of data about the effects of psychosocial interventions on cancers other than breast cancers.

Based on the existing scientific literature, our previous studies, and preliminary data (not published), we made several hypotheses:

1. Hypnosis, MSC meditation, and SICT will have positive overall benefits on the quality of life of cancer patients, with increased effects over time. More specifically, we expect that the three interventions will have superior positive effects on the patients’ quality of life than the control group. We expect that these effects will be significant right after the intervention (T1) and will stay stable or increase at 3- and 12-month follow-up (T2 and T3) due to continued practice. Moderate difference might be observed between the three intervention groups. For example, SICT could impact more the body-related variables (e.g., pain and fatigue) as it involves the body more directly (e.g., in the induction process). We expect that a small improvement will be achieved in the control group as well, but much weaker than in the three intervention groups.

2. Phenomenological experiences will change over time and will be intervention-dependent. We hypothesize that over time and in the three intervention groups, phenomenology will become more joyful and richer. As the phenomenology of hypnosis, MSC meditation, and SICT has been very little studied, we do not have any specific hypothesis concerning the phenomenological differences between the three interventions. Our analyses are exploratory. We however expect that the phenomenology will change in each intervention group between the different measurement times, as the participants are expected to continue to practice regularly after the intervention. We do not expect any major evolution of the phenomenological experiences in the control group.

3. Neurophysiological changes will be different between the three intervention groups. We hypothesize that neurophysiological changes will vary according to the intervention and that they will evolve over time, in response to the continued practice of the participants after the intervention. Previous studies showed increased theta power and changes in gamma activity during hypnosis (Vanhaudenhuyse et al., 2020) and increased alpha and theta power, during meditation (Lomas, 2015; Brandmeyer et al., 2019). We hypothesize to observe the same patterns in our study. We do not expect any evolution of neurophysiology in the control group. We also expect differences in neurophysiological correlates of resting state, depending on patients’ clinical outcomes, especially long-term ones. For example, we could expect slower activity if patients are feeling less anxious.

4. We will be able to confirm, at least in part, the biopsychosocial model of hypnosis, and MSC meditation and SICT responsiveness mechanisms will be in part similar to the ones implied in hypnosis responsiveness. We also expect other potential factors (linked to body physiology: temperature, ECG, EMG, breathing) to correlate with hypnosis, MSC meditation, and/or SICT responsiveness.

Participants are not aware of the specific hypotheses of our study. However, they have a general idea of the study aim, as the flyers and posters used for the recruitment underlined the fact that the purpose of each intervention is to improve their quality of life.

There are some limitations of our study. First, only patients who have finished their active treatments for less than a year can participate in the study. It is possible that patients who finished their treatments longer ago, or who are still in treatment, will be willing to participate. The same limitation applies for most of our inclusion criteria: some patients with brain tumor, or who are currently practicing hypnosis or meditation for example, could be interested in the study, and will not be able to participate. It is then possible that these inclusion criteria will impact the recruitment process and our results. However, they were chosen in order to minimize the baseline differences in our sample. Another limitation is linked to the profile of our participants. As our study takes place in Belgium, our participants will mainly come from Belgium or France or maybe French-speaking areas of other bordering countries. This means that all our participants will come from western and industrialized areas, which could induce some similarities among them. Our three interventions are also proposed in a group setting, which could discourage some people to participate as they could be uncomfortable in sharing their experience and thoughts with others. In addition, the therapists involved in our study could also be considered as a potential bias. Indeed, some of them are recognized as international experts in their discipline, and the fact that they will lead the group sessions is likely to impact the recruitment process, with more patients wanting to participate in their interventions. Finally, the design of our study could be considered as a limitation. First, our study will not be randomized, even though randomized-controlled trials are generally considered the gold standard for research aiming at assessing the effectiveness of an intervention (Hariton and Locascio, 2018). This preference-based design was chosen because we did not find it relevant for a patient who wants to participate, for example, in the hypnosis intervention to be obliged to participate in another intervention. Indeed, patients who can chose their treatment have more motivation and a greater adherence (King et al., 2005; Preference Collaborative Review Group, 2008; Sedgwick, 2013; Bicego et al., 2021a). We also chose this design based on our clinical observations. After a generally long cancer journey, where patients rarely had the opportunity to make any choice and had to endure several intense treatments and their side effects, it seemed important to us to allow them to finally take back the control over their care and choose the intervention they want to participate in. In addition, preference-based and pragmatic trials are more and more represented in scientific studies when the aim is to assess the effectiveness of an intervention for the participants who chose it, rather than determining the best treatment option (Kowalski and Mrdjenovich, 2013), or to assess the effectiveness of the intervention in real-life conditions (Patsopoulos, 2011). Second, the designs of the three interventions are different in terms of duration and frequency. As explained above, we decided to use these designs because they have been shown to be acceptable and effective in our practice with volunteers and patients. As the main aim of this study is not to investigate how each intervention allows an improvement of the patients’ quality of life, using different intervention designs seems understandable and acceptable. If our results are conclusive, future research should continue to investigate these three interventions and their mechanisms of action by standardizing their designs.

In conclusion, this project is particularly original, timely relevant and innovative. First, it will allow to adequately evaluate the short- and long-term effects of the interventions to improve the quality of life of a mixed population of patients who often suffer from intense and debilitating long-lasting cancer-related symptoms, along with behavioral, phenomenal and neurophysiological changes. This could lead to an improvement of mind–body interventions in oncology settings in the future, along with a better understanding of hypnosis, meditation, and SICT phenomena and their impact on quality of life. We could also imagine proposing these mind–body interventions to other clinical populations in the future (e.g., patients with chronic pain). Second, combining phenomenology and electrophysiology with rigorous methodology will be an asset to dive deep into the cognitive and brain functions related to hypnosis, meditation, and SICT, including their impact on physical and psychological symptoms.
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FOOTNOTES

1https://www.youtube.com/watch?v=lRhs8jK-RCE

2www.alchemer.com

3https://soundcloud.com/emergences/sets/cycle-auto-compassion



REFERENCES

 Achimas-Cadariu, P., Iancu, M., Pop, F., Vlad, C., and Irimie, A. (2015). Psychological screening and health related quality of life in Romanian breast cancer survivors. J. Evid.-Based Psychother. 15, 267–284.

 Arring, N. M., Barton, D. L., Brooks, T., and Zick, S. M. (2019). Integrative therapies for cancer-related fatigue. Cancer J. 25, 349–356. doi: 10.1097/PPO.0000000000000396 

 Batty, G. D., Russ, T. C., Stamatakis, E., and Kivimäki, M. (2017). Psychological distress in relation to site specific cancer mortality: pooling of unpublished data from 16 prospective cohort studies. BMJ 356:j108. doi: 10.1136/bmj.j108 

 Bicego, A., Monseur, J., Rousseaux, F., Faymonville, M.-E., Malaise, N., Salamun, I., et al. (2021a). Drop-out from chronic pain treatment programmes: is randomization justified in biopsychosocial approaches? J. Rehabil. Med. 53:jrm00185. doi: 10.2340/16501977-2824 

 Bicego, A., Rémy, H., Diep, A. N., Donneau, A.-F., Faymonville, M.-E., Nyssen, A.-S., et al. (2021b). Psychological interventions influence patients attitudes and beliefs about their chronic pain a 6 month follow up. Chronic Pain & Management. Available at: https://www.gavinpublishers.com/articles/research-article/Chronic-Pain-Management/psychological-interventions-influence-patients-attitudes-and-beliefs-about-their-chronic-pain-a-6-month-follow-up (Accessed April 29, 2021).

 Bicego, A. Y., Rousseaux, F., Faymonville, M.-E., Nyssen, A.-S., and Vanhaudenhuyse, A. (2021c). Neurophysiology of hypnosis in chronic pain: a review of recent literature. Am. J. Clin. Hypn. 64, 62–80. doi: 10.1080/00029157.2020.1869517 

 Brandmeyer, T., Delorme, A., and Wahbeh, H. (2019). The neuroscience of meditation: classification, phenomenology, correlates, and mechanisms. Prog. Brain Res. 244, 1–29. doi: 10.1016/bs.pbr.2018.10.020 

 Carlson, L. E., Zelinski, E., Toivonen, K., Flynn, M., Qureshi, M., Piedalue, K.-A., et al. (2017). Mind-body therapies in cancer: what is the latest evidence? Curr. Oncol. Rep. 19, 67. doi: 10.1007/s11912-017-0626-1 

 Carrière, M., Cassol, H., Aubinet, C., Panda, R., Thibaut, A., Larroque, S. K., et al. (2020). Auditory localization should be considered as a sign of minimally conscious state based on multimodal findings. Brain Commun. 2:fcaa195. doi: 10.1093/braincomms/fcaa195 

 Charland-Verville, V., Faymonville, M.-E., Vanhaudenhuyse, A., Raaf, M., Grégoire, C., and Bragard, I. (2017). Apprentissage de l’autohypnose/autobienveillance en oncologie. Pour qui? Comment? Dans quel intérêt? Une revue de la littérature internationale. Psycho-Oncologie 11, 51–55. doi: 10.1007/s11839-017-0614-6

 Chennu, S., Annen, J., Wannez, S., Thibaut, A., Chatelle, C., Cassol, H., et al. (2017). Brain networks predict metabolism, diagnosis and prognosis at the bedside in disorders of consciousness. Brain 140, 2120–2132. doi: 10.1093/brain/awx163 

 Courtois, R., Petot, J.-M., Plaisant, O., Allibe, B., Lignier, B., Réveillère, C., et al. (2020). Validation française du Big Five Inventory à 10 items (BFI-10). L'Encéphale 46, 455–462. doi: 10.1016/j.encep.2020.02.006 

 Cramer, H., Lauche, R., Paul, A., Langhorst, J., Kümmel, S., and Dobos, G. J. (2015). Hypnosis in breast cancer care: a systematic review of randomized controlled trials. Integr. Cancer Ther. 14, 5–15. doi: 10.1177/1534735414550035 

 Csikszentmihalyi, M. (1990). Flow: The Psychology of Optimal Experience. New-York, NY, USA: Harper & Row.

 De Benedittis, G. (2015). Neural mechanisms of hypnosis and meditation. J. Physiol. Paris 109, 152–164. doi: 10.1016/j.jphysparis.2015.11.001 

 De Benedittis, G. D. (2021). Neural mechanisms of hypnosis and meditation-induced analgesia: a narrative review. Int. J. Clin. Exp. Hypn. 69, 363–382. doi: 10.1080/00207144.2021.1917294 

 de Vries, M., and Stiefel, F. (2014). “Psycho-oncological interventions and psychotherapy in the oncology setting,” in Psycho-Oncology. ed. U. Goerling (Berlin, Heidelberg: Springer Berlin Heidelberg), 121–135.

 Demertzi, A., Soddu, A., Faymonville, M.-E., Bahri, M. A., Gosseries, O., Vanhaudenhuyse, A., et al. (2011). Hypnotic modulation of resting state fMRI default mode and extrinsic network connectivity. Prog. Brain Res. 193, 309–322. doi: 10.1016/B978-0-444-53839-0.00020-X 

 Demertzi, A., Vanhaudenhuyse, A., Noirhomme, Q., Faymonville, M.-E., and Laureys, S. (2015). Hypnosis modulates behavioural measures and subjective ratings about external and internal awareness. J. Physiol. Paris 109, 173–179. doi: 10.1016/j.jphysparis.2015.11.002 

 Die Trill, M. (2013). Anxiety and sleep disorders in cancer patients. EJC Suppl. 11, 216–224. doi: 10.1016/j.ejcsup.2013.07.009 

 Dodd, M. J., Cho, M. H., Cooper, B. A., and Miaskowski, C. (2010). The effect of symptom clusters on functional status and quality of life in women with breast cancer. Eur. J. Oncol. Nurs. 14, 101–110. doi: 10.1016/j.ejon.2009.09.005 

 Eliott, J. A., Kealey, C. P., and Olver, I. N. (2008). (Using) complementary and alternative medicine: the perceptions of palliative patients with cancer. J. Palliat. Med. 11, 58–67. doi: 10.1089/jpm.2007.0102 

 Elkins, G. R., Barabasz, A. F., Council, J. R., and Spiegel, D. (2015). Advancing research and practice: the revised APA division 30 definition of hypnosis. Int. J. Clin. Exp. Hypn. 63, 1–9. doi: 10.1080/00207144.2014.961870 

 Engemann, D. A., Raimondo, F., King, J.-R., Rohaut, B., Louppe, G., Faugeras, F., et al. (2018). Robust EEG-based cross-site and cross-protocol classification of states of consciousness. Brain 141, 3179–3192. doi: 10.1093/brain/awy251 

 Flor-Henry, P., Shapiro, Y., and Sombrun, C. (2017). Brain changes during a shamanic trance: altered modes of consciousness, hemispheric laterality, and systemic psychobiology. Cogent Psychol. 4:1313522. doi: 10.1080/23311908.2017.1313522

 Garnefski, N., Kraaij, V., and Spinhoven, P. (2001). Negative life events, cognitive emotion regulation and emotional problems. Personal. Individ. Differ. 30, 1311–1327. doi: 10.1016/S0191-8869(00)00113-6 

 Germer, C. K., and Neff, K. D. (2013). Self-compassion in clinical practice: self-compassion. J. Clin. Psychol. 69, 856–867. doi: 10.1002/jclp.22021 

 Germer, C., and Neff, K. (2019). “Mindful self-compassion (MSC),” in Handbook of Mindfulness-Based Programmes. ed. I. Ivtzan (Routledge), 357–367.

 Gonzalez, B. D., Eisel, S. L., Qin, B., Llanos, A. A. M., Savard, J., Hoogland, A. I., et al. (2021). Prevalence, risk factors, and trajectories of sleep disturbance in a cohort of African-American breast cancer survivors. Support Care Cancer 29, 2761–2770. doi: 10.1007/s00520-020-05786-2 

 Gosseries, O., Fecchio, M., Wolff, A., Sanz, L. R. D., Sombrun, C., Vanhaudenhuyse, A., et al. (2020). Behavioural and brain responses in cognitive trance: a TMS-EEG case study. Clin. Neurophysiol. 131, 586–588. doi: 10.1016/j.clinph.2019.11.011 

 Götze, H., Friedrich, M., Taubenheim, S., Dietz, A., Lordick, F., and Mehnert, A. (2020). Depression and anxiety in long-term survivors 5 and 10 years after cancer diagnosis. Support Care Cancer 28, 211–220. doi: 10.1007/s00520-019-04805-1 

 Grégoire, C., Bragard, I., Jerusalem, G., Etienne, A.-M., Coucke, P., Dupuis, G., et al. (2017). Group interventions to reduce emotional distress and fatigue in breast cancer patients: a 9-month follow-up pragmatic trial. Br. J. Cancer 117, 1442–1449. doi: 10.1038/bjc.2017.326 

 Grégoire, C., Faymonville, M.-E., Vanhaudenhuyse, A., Charland-Verville, V., Jerusalem, G., and Bragard, I. (2018a). Randomized controlled trial of an 8-week intervention combining self-care and hypnosis for post-treatment cancer patients: study protocol. BMC Cancer 18:1113. doi: 10.1186/s12885-018-5046-6 

 Grégoire, C., Faymonville, M.-E., Vanhaudenhuyse, A., Charland-Verville, V., Jerusalem, G., Willems, S., et al. (2020a). Effects of an intervention combining self-care and self-hypnosis on fatigue and associated symptoms in post-treatment cancer patients: a randomized-controlled trial. Psycho-Oncology 29, 1165–1173. doi: 10.1002/pon.5395 

 Grégoire, S., Gagnon, J., Lachance, L., Shankland, R., Dionne, F., Kotsou, I., et al. (2020b). Validation of the English and French versions of the multidimensional psychological flexibility inventory short form (MPFI-24). J. Contextual Behav. Sci. 18, 99–110. doi: 10.1016/j.jcbs.2020.06.004

 Grégoire, C., Nicolas, H., Bragard, I., Delevallez, F., Merckaert, I., Razavi, D., et al. (2018b). Efficacy of a hypnosis-based intervention to improve well-being during cancer: a comparison between prostate and breast cancer patients. BMC Cancer 18:677. doi: 10.1186/s12885-018-4607-z 

 Grégoire, C., Sombrun, C., Gosseries, O., and Vanhaudenhuyse, A. (2021). La transe cognitive auto-induite: caractéristiques et applications thérapeutiques potentielles. HEGEL: Penser par Soi-Même.

 Hariton, E., and Locascio, J. J. (2018). Randomised controlled trials—the gold standard for effectiveness research. BJOG 125:1716. doi: 10.1111/1471-0528.15199 

 Heck, M., Wagener, A., and Simon, J. (2021). The sense of presence: Validation of a new presence questionnaire. Available at: https://orbi.uliege.be/handle/2268/260787 (Accessed June 8, 2021).

 Hoang, H. T. X., Molassiotis, A., Chan, C. W., Nguyen, T. H., and Liep Nguyen, V. (2020). New-onset insomnia among cancer patients undergoing chemotherapy: prevalence, risk factors, and its correlation with other symptoms. Sleep Breath. 24, 241–251. doi: 10.1007/s11325-019-01839-x 

 Horneber, M., Bueschel, G., Dennert, G., Less, D., Ritter, E., and Zwahlen, M. (2012). How many cancer patients use complementary and alternative medicine: a systematic review and metaanalysis. Integr. Cancer Ther. 11, 187–203. doi: 10.1177/1534735411423920 

 Hove, M. J., Stelzer, J., Nierhaus, T., Thiel, S. D., Gundlach, C., Margulies, D. S., et al. (2016). Brain network reconfiguration and perceptual decoupling during an absorptive state of consciousness. Cereb. Cortex 26, 3116–3124. doi: 10.1093/cercor/bhv137 

 Huels, E. R., Kim, H., Lee, U., Bel-Bahar, T., Colmenero, A. V., Nelson, A., et al. (2021). Neural correlates of the shamanic state of consciousness. Front. Hum. Neurosci. 15:610466. doi: 10.3389/fnhum.2021.610466 

 Jensen, M. P., Adachi, T., Tomé-Pires, C., Lee, J., Osman, Z. J., and Miró, J. (2015). Mechanisms of hypnosis: toward the development of a biopsychosocial model. Int. J. Clin. Exp. Hypn. 63, 34–75. doi: 10.1080/00207144.2014.961875 

 John, G. M., Hershman, D. L., Falci, L., Shi, Z., Tsai, W.-Y., and Greenlee, H. (2016). Complementary and alternative medicine use among US cancer survivors. J. Cancer Surviv. 10, 850–864. doi: 10.1007/s11764-016-0530-y 

 Johnson, M. K., Foley, M. A., Suengas, A. G., and Raye, C. L. (1988). Phenomenal characteristics of memories for perceived and imagined autobiographical events. J. Exp. Psychol. Gen. 117, 371–376. doi: 10.1037/0096-3445.117.4.371 

 Joly, F., Lange, M., Rigal, O., Correia, H., Giffard, B., Beaumont, J. L., et al. (2012). French version of the functional assessment of cancer therapy-cognitive function (FACT-cog) version 3. Support Care Cancer 20, 3297–3305. doi: 10.1007/s00520-012-1439-2 

 Joly, F., Rigal, O., Noal, S., and Giffard, B. (2011). Cognitive dysfunction and cancer: which consequences in terms of disease management? Psychooncology 20, 1251–1258. doi: 10.1002/pon.1903 

 Jones, J. M., Olson, K., Catton, P., Catton, C. N., Fleshner, N. E., Krzyzanowska, M. K., et al. (2016). Cancer-related fatigue and associated disability in post-treatment cancer survivors. J. Cancer Surviv. 10, 51–61. doi: 10.1007/s11764-015-0450-2 

 Kawai, N., Honda, M., Nishina, E., Yagi, R., and Oohashi, T. (2017). Electroencephalogram characteristics during possession trances in healthy individuals. Neuroreport 28, 949–955. doi: 10.1097/WNR.0000000000000857 

 Kılıç, A., Hudson, J., McCracken, L. M., Ruparelia, R., Fawson, S., and Hughes, L. D. (2021). A systematic review of the effectiveness of self-compassion-related interventions for individuals with chronic physical health conditions. Behav. Ther. 52, 607–625. doi: 10.1016/j.beth.2020.08.001 

 Kim, Y. H., Kim, H. J., Ahn, S. D., Seo, Y. J., and Kim, S. H. (2013). Effects of meditation on anxiety, depression, fatigue, and quality of life of women undergoing radiation therapy for breast cancer. Complement. Ther. Med. 21, 379–387. doi: 10.1016/j.ctim.2013.06.005 

 King, M., Nazareth, I., Lampe, F., Bower, P., Chandler, M., Morou, M., et al. (2005). Impact of participant and physician intervention preferences on randomized trials: a systematic review. JAMA 293, 1089–1099. doi: 10.1001/jama.293.9.1089 

 Koh, W.-J., Abu-Rustum, N. R., Bean, S., Bradley, K., Campos, S. M., Cho, K. R., et al. (2019). Cervical cancer, version 3.2019, NCCN clinical practice guidelines in oncology. J. Natl. Compr. Cancer Netw. 17, 64–84. doi: 10.6004/jnccn.2019.0001 

 Kotsou, I., and Heeren, A. (2011). Pleine conscience et acceptation: Les thérapies de la troisième vague. Available at: https://dial.uclouvain.be/pr/boreal/object/boreal:93652 (Accessed June 3, 2021).

 Kotsou, I., and Leys, C. (2016). Self-compassion scale (SCS): psychometric properties of the French translation and its relations with psychological well-being, affect and depression. PLoS One 11:e0152880. doi: 10.1371/journal.pone.0152880 

 Kowalski, C. J., and Mrdjenovich, A. J. (2013). Patient preference clinical trials: why and when they will sometimes be preferred. Perspect. Biol. Med. 56, 18–35. doi: 10.1353/pbm.2013.0004 

 Kwak, A., Jacobs, J., Haggett, D., Jimenez, R., and Peppercorn, J. (2020). Evaluation and management of insomnia in women with breast cancer. Breast Cancer Res. Treat. 181, 269–277. doi: 10.1007/s10549-020-05635-0 

 Landry, M., Lifshitz, M., and Raz, A. (2017). Brain correlates of hypnosis: a systematic review and meta-analytic exploration. Neurosci. Biobehav. Rev. 81, 75–98. doi: 10.1016/j.neubiorev.2017.02.020 

 Lin, C., Clark, R., Tu, P., Bosworth, H. B., and Zullig, L. L. (2017). Breast cancer oral anti-cancer medication adherence: a systematic review of psychosocial motivators and barriers. Breast Cancer Res. Treat. 165, 247–260. doi: 10.1007/s10549-017-4317-2 

 Loh, K. P., Zittel, J., Kadambi, S., Pandya, C., Xu, H., Flannery, M., et al. (2018). Elucidating the associations between sleep disturbance and depression, fatigue, and pain in older adults with cancer. J. Geriatr. Oncol. 9, 464–468. doi: 10.1016/j.jgo.2018.02.006 

 Lomas, T. (2015). A systematic review of the neurophysiology of mindfulness on EEG oscillations. Neurosci. Biobehav. Rev. 57, 401–410. doi: 10.1016/j.neubiorev.2015.09.018 

 Ma, Y., He, B., Jiang, M., Yang, Y., Wang, C., Huang, C., et al. (2020). Prevalence and risk factors of cancer-related fatigue: a systematic review and meta-analysis. Int. J. Nurs. Stud. 111:103707. doi: 10.1016/j.ijnurstu.2020.103707 

 Mackinnon, C. (2012). Shamanism and Spirituality in Therapeutic Practice: An Introduction. London, UK: Singing Dragon.

 Maclean, K. A., Leoutsakos, J.-M. S., Johnson, M. W., and Griffiths, R. R. (2012). Factor analysis of the mystical experience questionnaire: a study of experiences occasioned by the hallucinogen psilocybin. J. Sci. Study Relig. 51, 721–737. doi: 10.1111/j.1468-5906.2012.01685.x

 Mainieri, A. G., Peres, J. F. P., Moreira-Almeida, A., Mathiak, K., Habel, U., and Kohn, N. (2017). Neural correlates of psychotic-like experiences during spiritual-trance state. Psychiatry Res. Neuroimaging 266, 101–107. doi: 10.1016/j.pscychresns.2017.06.006 

 Mehnert, A., Hartung, T. J., Friedrich, M., Vehling, S., Brähler, E., Härter, M., et al. (2018). One in two cancer patients is significantly distressed: prevalence and indicators of distress. Psychooncology 27, 75–82. doi: 10.1002/pon.4464 

 Merckelbach, H., Horselenberg, R., and Muris, P. (2001). The creative experiences questionnaire (CEQ): a brief self-report measure of fantasy proneness. Personal. Individ. Differ. 31, 987–995. doi: 10.1016/S0191-8869(00)00201-4

 Mitchell, A. J., Chan, M., Bhatti, H., Halton, M., Grassi, L., Johansen, C., et al. (2011). Prevalence of depression, anxiety, and adjustment disorder in oncological, haematological, and palliative-care settings: a meta-analysis of 94 interview-based studies. Lancet Oncol. 12, 160–174. doi: 10.1016/S1470-2045(11)70002-X 

 Neff, K. D., and Germer, C. K. (2013). A pilot study and randomized controlled trial of the mindful self-compassion program. J. Clin. Psychol. 69, 28–44. doi: 10.1002/jclp.21923 

 Neff, K. D., Knox, M. C., Long, P., and Gregory, K. (2020). Caring for others without losing yourself: an adaptation of the mindful self-compassion program for healthcare communities. J. Clin. Psychol. 76, 1543–1562. doi: 10.1002/jclp.23007 

 Neufeld, N. J., Elnahal, S. M., and Alvarez, R. H. (2017). Cancer pain: a review of epidemiology, clinical quality and value impact. Future Oncol. 13, 833–841. doi: 10.2217/fon-2016-0423 

 Ngamkham, S., Holden, J. E., and Smith, E. L. (2019). A systematic review: mindfulness intervention for cancer-related pain. Asia Pac. J. Oncol. Nurs. 6, 161–169. doi: 10.4103/apjon.apjon_67_18 

 Oohashi, T., Kawai, N., Honda, M., Nakamura, S., Morimoto, M., Nishina, E., et al. (2002). Electroencephalographic measurement of possession trance in the field. Clin. Neurophysiol. 113, 435–445. doi: 10.1016/S1388-2457(02)00002-0 

 Ospina, M. B., Bond, K., Karkhaneh, M., Buscemi, N., Dryden, D. M., Barnes, V., et al. (2008). Clinical trials of meditation practices in health care: characteristics and quality. J. Altern. Complement. Med. 14, 1199–1213. doi: 10.1089/acm.2008.0307 

 Patsopoulos, N. A. (2011). A pragmatic view on pragmatic trials. Dialogues Clin. Neurosci. 13, 217–224. doi: 10.31887/DCNS.2011.13.2/npatsopoulos 

 Peres, J. F., Moreira-Almeida, A., Caixeta, L., Leao, F., and Newberg, A. (2012). Neuroimaging during trance state: a contribution to the study of dissociation. PLoS One 7:e49360. doi: 10.1371/journal.pone.0049360 

 Preference Collaborative Review Group (2008). Patients’ preferences within randomised trials: systematic review and patient level meta-analysis. BMJ 337:a1864. doi: 10.1136/bmj.a1864 

 Pullens, M. J. J., De Vries, J., and Roukema, J. A. (2010). Subjective cognitive dysfunction in breast cancer patients: a systematic review. Psychooncology 19, 1127–1138. doi: 10.1002/pon.1673 

 Riba, M. B., Donovan, K. A., Andersen, B., Braun, I., Breitbart, W. S., Brewer, B. W., et al. (2019). Distress management, version 3.2019, NCCN clinical practice guidelines in oncology. J. Natl. Compr. Cancer Netw. 17, 1229–1249. doi: 10.6004/jnccn.2019.0048 

 Sanford, S. D., Beaumont, J. L., Butt, Z., Sweet, J. J., Cella, D., and Wagner, L. I. (2014). Prospective longitudinal evaluation of a symptom cluster in breast cancer. J. Pain Symptom Manag. 47, 721–730. doi: 10.1016/j.jpainsymman.2013.05.010 

 Santoso, A. M. M., Jansen, F., de Vries, R., Leemans, C. R., van Straten, A., and Verdonck-de Leeuw, I. M. (2019). Prevalence of sleep disturbances among head and neck cancer patients: a systematic review and meta-analysis. Sleep Med. Rev. 47, 62–73. doi: 10.1016/j.smrv.2019.06.003 

 Savard, M.-H., Savard, J., Simard, S., and Ivers, H. (2005). Empirical validation of the insomnia severity index in cancer patients. Psychooncology 14, 429–441. doi: 10.1002/pon.860 

 Sawni, A., and Breuner, C. C. (2017). Clinical hypnosis, an effective mind-body modality for adolescents with behavioral and physical complaints. Children 4:19. doi: 10.3390/children4040019 

 Schieber, K., Niecke, A., Geiser, F., Erim, Y., Bergelt, C., Büttner-Teleaga, A., et al. (2019). The course of cancer-related insomnia: don’t expect it to disappear after cancer treatment. Sleep Med. 58, 107–113. doi: 10.1016/j.sleep.2019.02.018 

 Sedgwick, P. (2013). What is a patient preference trial? BMJ 347:f5970. doi: 10.1136/bmj.f5970

 Sidky, H. (2009). A Shaman’s cure: the relationship between altered states of consciousness and shamanic healing1. Anthropol. Conscious. 20, 171–197. doi: 10.1111/j.1556-3537.2009.01016.x

 Smets, E. M., Garssen, B., Bonke, B., and De Haes, J. C. (1995). The multidimensional fatigue inventory (MFI) psychometric qualities of an instrument to assess fatigue. J. Psychosom. Res. 39, 315–325. doi: 10.1016/0022-3999(94)00125-O 

 Sombrun, C. (2006). Mon Initiation Chez les Chamanes. Paris: Pocket.

 Sombrun, C. (2012). Les Esprits de la steppe: Avec les derniers chamanes de Mongolie. Paris: Albin Michel.

 Spiegel, D. (1985). The use of hypnosis in controlling cancer pain. CA Cancer J. Clin. 35, 221–231. doi: 10.3322/canjclin.35.4.221 

 Spiegel, D. (1991). Neurophysiological correlates of hypnosis and dissociation. J. Neuropsychiatr. Clin. Neurosci. 3, 440–445. doi: 10.1176/jnp.3.4.440 

 Suh, H.-W., Jeong, H. Y., Hong, S., Kim, J. W., Yoon, S. W., Lee, J. Y., et al. (2021). The mindfulness-based stress reduction program for improving sleep quality in cancer survivors: a systematic review and meta-analysis. Complement. Ther. Med. 57:102667. doi: 10.1016/j.ctim.2021.102667 

 Sung, H., Ferlay, J., Siegel, R. L., Laversanne, M., Soerjomataram, I., Jemal, A., et al. (2021). Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J. Clin. 71, 209–249. doi: 10.3322/caac.21660 

 Thibaut, A., Panda, R., Annen, J., Sanz, L. R. D., Naccache, L., Martial, C., et al. (2021). Preservation of brain activity in unresponsive patients identifies MCS star. Ann. Neurol. 90, 89–100. doi: 10.1002/ana.26095 

 Vanhaudenhuyse, A., Laureys, S., and Faymonville, M.-E. (2014). Neurophysiology of hypnosis. Neurophysiol. Clin. 44, 343–353. doi: 10.1016/j.neucli.2013.09.006 

 Vanhaudenhuyse, A., Nyssen, A.-S., and Faymonville, M.-E. (2020). Recent insight on how the neuroscientific approach helps clinicians. OBM Int. Complement. Med. 5:20. doi: 10.21926/obm.icm.2002028

 Watson, M., Greer, S., Young, J., Inayat, Q., Burgess, C., and Robertson, B. (1988). Development of a questionnaire measure of adjustment to cancer: the MAC scale. Psychol. Med. 18, 203–209. doi: 10.1017/S0033291700002026 

 Weitzenhoffer, A. M. (2002). Scales, scales and more scales. Am. J. Clin. Hypn. 44, 209–219. doi: 10.1080/00029157.2002.10403481 

 Zigmond, A. S., and Snaith, R. P. (1983). The hospital anxiety and depression scale. Acta Psychiatr. Scand. 67, 361–370. doi: 10.1111/j.1600-0447.1983.tb09716.x 


Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Grégoire, Marie, Sombrun, Faymonville, Kotsou, van Nitsen, de Ribaucourt, Jerusalem, Laureys, Vanhaudenhuyse and Gosseries. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyg-13-807741-t002.jpg
Hypnosis

MSC meditation

Self-induced cognitive trance (SICT)

Explanations about hypnosis and
answers to questions.

Exercises based on focused listening of

Explanations about meditation and
answers to questions.

Explanations about SICT and answers to
questions.

SICT exercises using sound loops.

Session 1 musical records spacially composad by Exercises based on the discovery of
rified :; yl ;ﬁs tal Mindiul self-compassion (soothing touch, Individual search of one or several
a certiied music therapist, and mental [T S IR movements or sounds to induce SICT
imagery. Workshop 1—Day 1 without listening to the sound loops.
Debriefing of each exercise in group.
Discussion of self-care strategies in
accordance to the diffculties Mindful self-compassion exercises Foous on the transformative power of
SessioN2 oy ntered by the partcipants. (affectionate breathing, grounding, SICT (ie., impact on bodiy sensations and
mindfulness in dail lfe, present moment). somatosensory processes, on cogniion
Soothing White Glouds exercises. and emotions)
Discussion of self-care strategies in
‘sccordance to the diffoulies Benevolent love exercises (affectionate
Session 3 gncountered by the participants. breathing, love for a close one, self- SICT exercises using different sound loops
. compassion, and benevolent love). and individual movements or sounds.
Safe Place exercises.
T ———— Workshop 1—Day 2 Debriefing of each exercise i group.
) accordance to the difficulties. Discovery of one's compassionate voice Focus on the transformative power of
Sess0 4 gnountered by the partiipents. exercises (self-compassion, security and sicT.
self-criticism, seff-compassionate lette).
Garden of dreams exercises.
Discussion of self-care strategiesin  Importance of iving intensely (giving and
—— accordance to the difficulties receiving compassion, personal values and Debriefing of the 2-week individual
encountered by the participants. wishes, siver lining, compassionate practice.
Pain and Colors exercises. listening). SICT exercises using different sound loops
Between Half a day of silent intensive practice and individual movements or sounds.
sessions 5/ (review and deepening of allthe exercises  Workshop 2—Day 1 Debrifing of each exercise in group.
ands, previously worked on) Consolidation of the participants' self-
Discussion of self-care strategiesin  Deaiing with difficult emotions [self- induction abilty.
Session  2ccordance to the dificulties compassion, acceptation and management Foous on the interactions during SICT (ie.,
encountered by the participants. of emotions, “soften, soothe, allow” (basic with the environment).
Glove Analgesia exercises. and specific to shame]].
Discussion of self-care strategiesin ~ ExPloration of difficult relationships Debriefing of the 2-week individual
oscon | 2CCOaNGe 0 the diffcutios ‘“’"pas?""ﬁ‘e fiiend, ‘;"':‘:”_e" needs, Qi practice.
ession gong, sel-compassion break in
encountered by the participants.
" " relationships, compassion with equanimity, SICT exercises using different sound loops
Levitation exercises. Sealing wilh compassion ftlus) W— and individual movements or sounds.
Discussion of self-care strategies in ) Debrifing of each exardisa n group
accordance to the difficulties. Embracing lfe (seif-compassion and Consolidation of the participants’ self-
Session8  gncountered by the partcipants compassion for others, appreciation and induction abilty.
gratitude, self-compassion bracelets)
Stories and Metaphors exercises, Focus on the interactions during SICT.
Each

session

Debriefing of the previous session and at-home practice.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Hypnosis, Meditation, and Self-Induced Cognitive Trance to Improve Post-treatment Oncological Patients’ Quality of Life: Study Protocol



		Introduction



		Hypnosis



		Meditation



		Self-Induced Cognitive Trance









		Objectives



		Methods and Analysis



		Design



		Eligibility



		Recruitment



		Procedures



		Screening



		Measurement Points (T0, T1, T2, and T3)









		Interventions



		Hypnosis



		MSC Meditation



		Self-Induced Cognitive Trance









		Assessments



		Questionnaires



		General Information



		Physical and Psychological Functioning



		Cognitive Functioning



		Questionnaires Linked to the Chosen Intervention (Hypnosis, Meditation or SICT)









		Neurophysiological and Biological Measures









		Data Coding and Storage



		Statistical Analyses









		Discussion



		Ethics Statement



		Author Contributions



		Funding



		Acknowledgments



		Abbreviations



		Footnotes



		References



















OPS/images/fpsyg-13-807741-g001.jpg
™ T2 T3
Weekt Weeks
sicT Wiorishop 1
(2days) (zaays)
Weeki  Weekz  Weekd  Weekd  WeekS  WeekS  Week?  Weeks
== 0 0000
Weeki  Weekz  Week3  Weeks Weeks  Week?  Weeks
Msc
MEDITATION e
(2"45) (2"45) (2“5) (2'“5) (VZ“‘V’ (2'\45) 12"‘5)
+ 2months
CONTROL
Posts3
manhe
Preinensnion

Post. Post+12
gt R i





OPS/images/fpsyg-13-807741-t001.jpg
Between T0 and T1
Screening TO  (duringthegroup  T1 T2 T3
tervention)

Medical data: diagnoss, time since the end of treatments, psychiatric and neurologic history X

VAS: fatigue, distress, pain, sieep diffcultes (/10) X

No practice of hypnosis, medtation or SICT X

Sociodemographic data: age, gender, religious beliefs, professional status, BFI-10 X

Medical data: time since diagnosis, cancer stage, treatment received X

Weekly subjective evaluations (VAS fatigue, emotional distress, sleep difficulties, pain) X

Diary of practice (frequency, details about some intense episodes, feelings, impressions, etc.) X

Hypnosis/meditation/SICT and imaginary experience:
 VAS (/10): expectations, motivation to experience hypnosis/meditation/SICT*
« Personal definition and a priori according to the chosen intervention (e text)*
- CEQ

Quality of life-related variables:
«  Fatigue and sleep: MFI20 and ISI
« Emotional distress: HADS
* Pain: VAS (10) X X X X
« Self-reported cognitive functioning: FACT-Cog v3
« Other psychological variables: MAG, GERQ, MPFI-24, Empowerment 7 VAS (/10)}, major

ife events

Neurophysiological and biological variables: N " .
« EEG resting state
« EEG during hypnosis, meditation or SICT state* X X
 ECG, EMG, and respiration (effort and pressure) X X X
« Core body temperature X X X
«Tumor marker rates. X X X

Questionnaires about the intervention:
« Free recall of a hypnosis/meditation/SICT/intense autobiographical episode (written,

according to the intervention)
- McQ X XX

« MEQ30
* Presence questionnaire
* VAS (/10): Quality of the relationship with the therapist*
BFI, Big Five Inventory; CEQ, Creative Experiences Questionnaire; CERQ, Cognitive Emotion Regulation Questionnaire; FACT-Cog, Functional Assessment of Cancer Therapy -
Cogritive Function; HADS, Hospital Anxiety and Depression Scale; S}, Insomia Severity Index; MAC, Mental Adjustment to Cancer Scale; MCQ-30, Memory Characteristcs

Questionnaire; MEQ30, Revised Mystical Experience Questionnaire; MFI-20, Multidimensional Fatigue Inventory; MPF1-24, Muticimensional Psychological Fiexibilty Index; ECG,
electrocardiogram; EEG, electroencephalogram; EMG, electromyogram; VAS, Visual Analogue Scale. *Only for the participants in one of the 3 intervention groups.





OPS/images/cover.jpg
’ frontiers
in Psychology

Hypnosis, Meditation, and
Self-Induced Cognitive Trance to
Improve Post-treatment Oncological
Patients’ Quality of Life: Study Protocol









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
’ frontiers
in Psychology





