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Table S1 - Summary of the results reported by studies included in the scoping review  

Abbreviations: NSC: Non ordinary State of Consciousness, EEG: Electroencephalogram, fMRI: functional Magnetic Resonance Imaging, SPECT: Single Photon Emission Computed Tomography, TMS-EEG: 

Transcranial Magnetic Stimulation and Electroencephalography, ECG: Electrocardiogram, EMG: Electromyogram, GSR: Galvanic Skin Response, rCBF: regional cerebral blood flow, ACC: Anterior Cingulate 

Cortex, PCC: Posterior Cingulate Cortex, PTSD: Post Traumatic Stress Disorder, AICT : Auto-induced cognitive trance, TMDs: Temporomandibular joint disorders, yo: Years old, VAS; Visual Analogical Scale, 

Vo2max: maximum volume of oxygen, L: Left, R: Right.  

*Limitation reported by the authors of the scoping review (not in the original paper)  

Note: The age, sex, induction and practice of NSC are not indicated when they are not reported in the article 

Author, 

years  

Category Aim of the study Type of NSC 

and induction 

Sample information 

 

Recruitment and 

qualification 

Method Measures Results Limitations (*) 

 

Houran et 

al., 1997 

 

 

 

 

Phenomenology 

 

Psychology 

 

 

Explain specific 

perceptual con-

tents during sha-

manic experi-

ences 

Shamanic 

Journey 

 

Induction:  

Harner 

method 

(drumming) 

N=30  

1st-hand experiences 

of shamanic jour-

neys 

Experiences se-

lected by Harner as 

examples of 1st-hand 

experiences of sha-

manic journeys 

Narratives reports   Phenomenology: Presence of visual (e.g., a mov-

ing shadow, amorphous light) or auditory (foot-

steps, percipient's name being called out, animal 

vocalizations) experiences 

 

Psychology: Supernatural beliefs in 33% partic-

ipants 

Selective narrative report by 

the authors* 

 

Lack of information on the 

analysis* 

Maurer et 

al., 1997 

 

 

Psychology Examine effects 

of drumming on 

NSC and rela-

tionships be-

tween these ef-

fects and hypno-

tizability 

Shamanic 

journey 

 

Induction:  

Trance state: 

16-inch Mylar 

drum session 

(live record-

ing) 

 

Hypnotic 

state:  stand-

ard hypnotic 

induction pro-

cedure of the 

Harvard Scale, 

Form A 

N=169 

Psychology students 

 

Recruitment:  volun-

tary participation 

(choice between 

several projects)   

 

  

6 groups: random-

ized 

 

2 conditions: 

1- drum followed by 

hypnotic induction 

2- hypnotic induc-

tion followed by 

drum 

 

Written free narratives 

 

 

Psychological ques-

tionnaires: Phenome-

nology of Conscious-

ness Inventory and 

Harvard Group Scale 

of Hypnotic Suscepti-

bility, Form A  

 

Psychology: When the drum came before hyp-

nosis: ↑ hypnotizability and ↑ intensity scores for 

body image, absorption and attention 

 

Participants with higher hypnotizability scores 

reported relaxed feelings and shamanic-like ex-

periences 

No assessment of participants' 

prior beliefs* 

 

No verification that the drum-

ming induces trances* 

 

 

Krycka, 

2000 

 

 

Phenomenology 

 

Clinical 

 

 

Explore mean-

ings of illness 

and healing po-

tential of sha-

manic tech-

niques (sha-

manic journey, 

Shamanic 

journey 

 

Induction: 

Drumming 

(tape or real 

drum) and 

shamanic 

N=15 

Patients with a ter-

minal or life-threat-

ening illness who 

experienced a sha-

manic journey at 

some time before the 

study 

 

Random assignment 

of one of the 2 sha-

manic practitioners 

which use 3 tech-

niques (shamanic 

journey, power ani-

mal retrieval, and 

soul retrieval) 

  

Phenomenological In-

terviews (before and 

within 1 month after 

intervention) 

Phenomenology: Feeling dizzy, buzzing head, 

better understanding of one's life or illness, 

changes in somatosensory processes, visual and 

auditory hallucinations, communication with en-

tities during shamanic journey 

 

Clinical: Personal agency: able to "do some-

thing" about being ill; Omniscient guide: able to 

anticipate events that they could not see before 

Recruitment: known by thera-

pist, patients have some famil-

iarity with shamanic methods 

 

Small sample* 
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power animal re-

trieval, and soul 

retrieval) 

practitioner’s 

guidance. 

 

 

 

Age: 21-56 yo 

 

Sex: 5 men, 10 

women 

 

Diagnosis: 

HIV/AIDS, multiple 

sclerosis, cancer, 

Epstein Barr virus 

infection diagnosed 

within 2 years  

 the intervention; Embodiment: their lost parts re-

stored back into conscious awareness; Self-di-

rected experience; Acceptance; free welcoming 

of the experience, modified perception of illness; 

Resilience: able to adapt to new and changing 

circumstances brought on by illness 

Kawai et 

al., 2001 

 

 

Phenomenology 

 

Physiology 

 

 

Investigate 

physiological 

mechanism un-

derlying posses-

sion trances by 

examining 

plasma concen-

trations of neu-

roactive sub-

stances 

Possession 

trance 

 

 

N=24  

Healthy participants 

as they were per-

forming a ritual ded-

icatory drama 

 

Age: 35 ± 8 yo 

 

Sex: men 

 

Recruitment: cf 

method 

2 groups formed a 

posteriori: based on 

appearance and be-

havior of subjects in 

the drama, subjects 

divided in Trance 

group, N=15 and 

Control group, N=9 

 

2 conditions: 

1- before trance 

2- after trance 

Phenomenological 

questions (episodic re-

call and subjective 

trance impressions) 

 

Clinical interview 

(medical, trance and 

family history 

 

Physiological 

measures: plasma con-

centrations (3 cate-

cholamines; 3 cate-

cholamine metabolites 

and 3 neuropeptides, 

blood pressure, heart 

rate) 

Phenomenology: Trance group: Fixed, unfo-

cused eyes, mask-like expression, stiffening of 

limbs, tremors, repeated automatism-like behav-

iors, falling to the ground, reported sense of 

well-being and euphoria, anterograde amnesia, 

eat chicks 

 

Control group: None of them ate the live chicks, 

but otherwise they performed the same actions 

as those of the trance group 

 

Physiology: ↑ heart rate for 2 groups, no differ-

ence in blood pressure, ↑ noradrenaline, dopa-

mine and beta-endorphin after ritual for trance 

group 

No examination of indexes 

representing strength of physi-

cal exercise (e.g., Vo2max, 

blood lactic acid concentra-

tion) 

 

Constitution of 2 groups a pos-

teriori* 

Oohashi et 

al., 2002 

 

 

Phenomenology 

 

Psychology  

 

Neurophysiol-

ogy 

(EEG) 

 

 

Verify useful-

ness of portable 

EEG to study 

trance in natural 

environment 

 

Report 1st EEG 

findings on pos-

session trances  

 

 

Possession 

trance 

 

Induction:  

Vigorously 

beating bam-

boo musical 

instrument 

with stick 

N=3   

Healthy participants 

as they were per-

forming a ritual ded-

icatory drama 

 

Age: 30 yo 

 

Sex: men 

 

Recruitment: cf 

method 

2 groups formed a 

posteriori: based on 

appearance and be-

havior of subjects in 

the drama, subjects 

divided in Trance 

group, N=1 and 

Control group, N=2 

 

3 conditions: 

1- resting state 

2- trance 

3- post-trance 

Phenomenological 

questions (episodic re-

call and subjective 

trance impressions) + 

Behaviors recorded on 

videotape  

 

Interviewed regarding 

personal facts and past 

history  

 

Standard clinical in-

terview  

 

EEG 

Phenomenology: Average trance duration of 

7min50 with automatic movements, falls and 

loss of consciousness, stiffening and tremors, an-

terograde amnesia 

 

Psychology: No psychiatric pathologies 

 

Neurophysiology: In trance, ↑ power frequency 

theta, alpha1 and alpha2 (especially occipital); 

No epilepsy  

Case study 

 

Potential contamination of 

EEG with movements 

 

No measure of carbon dioxide 

concentration on exhalation to 

show that no hyperventilation 

would affect EEG data 

 

Potential activation of linked 

earlobe reference electrodes 

 

Constitution of 2 groups a pos-

teriori* 
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Park et al., 

2002 

 

 

Phenomenology  

 

Neurophysiol-

ogy 

(EEG) 

 

 

Examined phys-

iological basis 

of trance state 

Korean sham-

anistic danc-

ing  

 

Induction:  

shamanic mu-

sic and flow-

ing white 

scarf, slow 

movements, 

quick turns  

N=1  

Salpuri dance expert 

 

Age: 35 yo 

 

Sex: woman 

 

NSC practice: > 20 

years 

 

4 conditions: 

1- resting state 

2- recall/remember 

trance experience 

3- listening to partic-

ipant's favorite mu-

sic 

4- memorization of 

10 words 

Free recall  

 

EEG 

 

 

Phenomenology: Ecstatic state 

 

Neurophysiology: Recall state: ↑ theta and al-

pha1 in frontal and occipital areas; ↓ generalized 

frequency (Phi) in recall contrary to the others 

conditions 

Case study 

 

Lack of information on neuro-

physiological analyses* 

Ommeren 

et al., 

2004 

 

 

Psychology Epidemiology 

study of mental 

disorders among 

shamans 

Shamanic 

trance 

 

 

N=574  

Trance and non-

trance practitioners  

 

Sex: Men  

 

Age (shaman): 51 

yo 

Age (control 

group): 44 yo 

 

Recruitment: Inter-

view 

 

 

1 condition: struc-

tured interview 

 

2 groups:  

1- shaman (N=42) 

2- non-shaman 

(N=532) 

 

 

Phenomenological 

questions; (trance 

practice)  

 

Composite Interna-

tional Diagnostic In-

terview-2.1 (disorder 

modules: phobias and 

affective, generalized 

anxiety, persistent so-

matoform pain, post-

traumatic stress, and 

dissociative disorder) 

 

Medical investigation 

Psychology: Being a shaman not related to re-

ported lifetime and 12-month disorders; Sham-

ans and non-shamans did not differ in frequency 

of reported disorders over 12 months and over 

the lifetime 

Identification of shamans 

based on self-report  

 

Participants with psychosis 

excluded 

 

Overrepresentation of trauma 

survivors 

 

Conceptualization of mental 

disorders in terms of ICD-10 

psychiatric constructs but dif-

ferent from local conceptions 

of illness 

Vuckovic 

et al. 

2007 

 

Clinical Test feasibility 

and safety of 

shamanic heal-

ing for TMDs 

Shamanic 

journey 

 

 

N=20 

Patients diagnosed 

with TMD with no 

previous shamanic 

treatment 

 

 

Age: 25-55 yo 

 

Sex: women 

Participants ran-

domly assigned sha-

manic practitioner  

 

Evaluations: 

- pre-treatment in-

terview 

- 5 with one of the 4 

shamanic practition-

ers 

- post-treatment  

self-reported pain 

and disability, and 

interview 

 

Phenomenological In-

terviews 

 

Clinical question-

naires: Axis II pain & 

disability scales and 

Research Diagnostic 

Criteria for TMDs 

exam 

This study demonstrated the feasibility and ac-

ceptability of clinical trials of shamanic healing 

 

Improvement in usual pain, in worst pain and in 

functional impact of TMDs 

Only women 

 

Small sample* 

 

No control Group* 

 

Lee et al., 

2010 

 

 

Clinical Understand the 

healing symbols 

used by shaman 

Traditional 

shamanic 

healing 

 

Induction:  

By a ritual 

N=21  

Patients (13 were 

regular attendees 

and 8 were newcom-

ers who had visited 

the shrine 1 to 3 

times for less than a 

year) 

4 conditions: 

1- prehealing inter-

view  

2- healing process 

with video recording 

3- post-healing in-

terview  

McGill Illness Narra-

tive Interview  

Clinical: 11 patients perceived their consulta-

tions as helpful, 4 as helpful but unable to follow 

all recommendations, 5 not sure of outcome be-

cause they had yet to see concrete results, 1 pa-

tient considered consultation unhelpful 

Patient follow-up for only 1 

month 

 

Recruitment bias (there were 

more regular patients than 

newcomers) 

 

No statistical analysis* 
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Age: 26-67 yo 

 

Sex: 13 women, 8 

men 

4- follow-up inter-

view, 1 month later 

by phone 

Polito et 

al., 2010 

 

 

Phenomenology 

 

Psychology 

Confirm that 

participation in a 

Native Ameri-

can sweat lodge 

ceremony in-

duces NSC 

 

Explore rela-

tionships be-

tween paranor-

mal beliefs, 

alexithymia and 

self-reported 

NSC 

Shamanic 

trance 

 

Induction:  

Sweat lodge 

ceremony 

N=55  

Non-trance practi-

tioners 

 

Age: 32±7 yo 

 

Sex: 29 men, 26 

women 

 

NSC practice: 1st 

time experience for 

80% (44) partici-

pants  

 

Recruitment:  volun-

tary participation 

2 conditions:  

1- baseline 

2- trance 

Altered State of Con-

sciousness Scale  

 

Psychological ques-

tionnaires: Paranormal 

beliefs scale, Toronto 

Alexithymia Scale and 

Profile of mood states 

questionnaire 

Phenomenology: ego dissolution 

 

Psychology: ↑ positive mood after ceremony; 3 

of prototypical/universal paranormal beliefs 

(psi, spiritualism and precognition) associated 

with higher ego dissolution scores; Positive rela-

tionship between alexithymia and intensity of 

NSC; Dimension “difficulty identifying feel-

ings” was the only significant predictor of “oce-

anic vastness” and “visionary restructuring” 

Participants did not have the 

same prior experiences of 

NSC* 

 

No investigation of psychiat-

ric or neurological history* 

Vuckovic 

et al. 

2010 

 

 

Phenomenology 

 

Clinical 

Evaluate partici-

pants’ percep-

tions of illness, 

healing process, 

from shamanic 

treatment 

Shamanic 

journey 

 

 

N=20 

Patients diagnosed 

with TMD with no 

previous shamanic 

treatment 

 

 

Age: 25-55 yo 

 

Sex: women 

Participants ran-

domly assigned sha-

manic practitioner  

 

Conditions: 

- pre-treatment in-

terview 

- 5 with one of the 4 

shamanic practition-

ers 

- post-treatment  

self-reported pain 

and disability, and 

interview 

 

 

Phenomenological In-

terviews 

 

 

Clinical question-

naires: Axis II pain & 

disability scales and 

Research Diagnostic 

Criteria for TMDs 

exam  

Phenomenology: 

Relationship to TMD: ↑ optimism, hopefulness, 

empowerment, control over their condition, un-

derstanding of the illness; ↓ consumed thoughts 

& actions on a daily basis  

 

Connecting to the spiritual/transcendent self: 

↑ awareness of spiritual and mystical forces,  

connection to animals and nature, feeling intense 

connection to land 

 

Connecting to a more authentic self: ↑sense of 

themselves, trust their instincts, confidence, bal-

anced (back to normal) 

 

Awareness of mind-body connections: ↑connec-

tions between thoughts and emotions, and jaw 

clenching and pain. ↑ connection between stress 

and body manifestation  

 

Connecting to social self: ↑ confidence about ex-

pressing opinions or communicating with others 

 

Mechanisms of Healing: ↑ movement of energy 

and personal intention to change, ↑connection 

with shaman 

 

Only women 

 

Small sample* 

 

No control Group* 
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Other effects on physical health: better sleep, 

↑ immune and digestive systems functions and 

energy level, ↓back pain (3), ↓ menstrual cycle 

problem (3) 

 

Clinical: 

Only 4 women with diagnosis of TMDs at the 

end of treatment 

Improvement in usual pain, in worst pain and in 

functional impact of TMDs  

Peres et 

al., 2012 

Phenomenology 

 

Psychology  

 

Neuroimaging 

(SPECT) 

 

 

Determine 

whether dissoci-

ative trance is 

associated with 

alterations in 

brain activity 

that differ from 

those when writ-

ing normally 

Mediumistic 

trance 

 

Induction:  

Eyes closed, 

individual en-

ters into com-

munication 

with the spirit 

of a deceased 

person or 

other immate-

rial being 

N=10 

Healthy trance prac-

titioners 

 

Less expert group:  

Age: 49±7 yo 

Sex: 4 women 

NSC practice: 

16±22 yo 

 

Experts group: 

(>20 years of prac-

tice + at least 10 psy-

chographs a month)  

Age: 48±30 yo 

Sex: 2 women 

NSC practice: 37±9 

years 

 

 

2 groups: 

1- less expert, N=5 

2- expert, N=5 

 

2 randomized condi-

tions:  

1- writing in normal 

consciousness 

2- writing in NSC 

 

 

Phenomenological 

questions (trance ex-

perience) and Legible 

structured   

narratives  

 

Psychological ques-

tionnaires: 

Dissociative Disorders 

Interview Schedule, 

Beck Depression In-

ventory, Beck Anxiety 

Inventory, Self-Report 

Psychiatric Screening 

Questionnaire and 

Schedules for Clinical 

Assessment in Neuro-

psychiatry  

 

SPECT 

Phenomenology: All participants reported NSC 

during trance, but to varying degrees; Experts: 

deeper trance, with blurred consciousness, out of 

body experience, little or no awareness of con-

tent of writing; Less experts: less deep trance, 

wrote sentences dictated to them in their minds 

 

Text analysis: content involved ethical princi-

ples, importance of spirituality and bringing sci-

ence and spirituality closer together in both 

groups. 

 

complexity of psychographic content > con-

trolled writing 

 

complexity of psychographic content of experts 

> less experts 

 

Psychology: No mental disorders 

 

Neuroimaging: Resting state: Experts: ↑ activity 

in L culmen, L hippocampus, L inferior occipital 

gyrus, L ACC, R superior temporal gyrus, R pre-

central gyrus  

Trance state: Experts: ↓ rCBF in previous cited 

brain areas; Less experts: ↓ rCBF ↑ in these re-

gions compared to normal writing 

 

Inversed correlation between change in com-

plexity and change in rCBF in each region in 

both groups 

Small sample size  

 

Use of a single cluster thresh-

old as correction 

 

No single-subject analysis 

Vuckovic 

et al. 

2012 

 

 

Phenomenology  

 

Clinical 

 

 

Report on long-

term quantita-

tive and qualita-

tive outcomes 

relative to end-

of-treatment sta-

tus of a phase I 

Shamanic 

journey 

 

 

N=19 

Patients diagnosed 

with TMD with no 

previous shamanic 

treatment 

 

Age: 25-55 yo 

 

Participants ran-

domly assigned sha-

manic practitioner  

 

Conditions: 

- pre-treatment in-

terview 

Phenomenological In-

terviews 

 

Clinical question-

naires: Axis II pain & 

disability scales and 

Research Diagnostic 

Phenomenology: 3 women: no symptoms any-

more, ↑ well-being, feeling “balanced”, “calm” 

and “at peace.”; 11 women: ↓TMD symp-

toms, ↑ across interviews, ↓ hopeless about pain, 

↑ feeling more at ease, balanced, and in control 

of their lives 

 

Only women 

 

Small sample* 

 

No control Group* 
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study (Vuckovic 

et al., 

2010) 

 

Sex: women 

 

 

- 5 visits randomly 

assigned by one of 

the 4 shamanic prac-

titioners 

- self-reported pain 

and disability were 

recorded at baseline 

and each treatment 

visit and at 1, 3, 6, 

and 9-month follow-

ups. 

Criteria for TMDs 

exam  

 

Clinical: lasting effect of the shamanic treatment 

proved by usual pain, worst pain and, functional 

impact outcomes that remain low 

 

Gingras et 

al., 2014 

 

 

Phenomenology  

 

Physiology 

 

 

Study the role of 

repetitive drum-

ming and sha-

manic journey 

on biochemical 

(salivary cortisol 

concentration) 

and psychologi-

cal measures 

Shamanic 

trance  

 

Induction:  

15 minutes of 

exposure to re-

petitive drum-

ming or instru-

mental medi-

tation music 

N=39 

Healthy biology stu-

dents 

 

Age: 33 yo 

 

Sex: 15 men, 24 

women 

 

NSC practice: no 

shamanic experi-

ence 

 

Recruitment: post-

ers and online ad-

vertising 

 

 

 

2 groups x 2 condi-

tions randomized: 

1- shamanic instruc-

tion + drumming 

(N=10) 

2- relaxation in-

struction + drum-

ming (N=8) 

3- shamanic instruc-

tion + meditation 

music (N=11) 

4- relaxation in-

struction + medita-

tion music (N=10) 

Experience question-

naire constructed by 

authors (relaxation ex-

periences and subjec-

tive ‘‘dreamlike expe-

riences’’ after the mu-

sic exposition) 

 

Psychological ques-

tionnaires: Multidi-

mensional mood 

questionnaire and Big 

Five personality fac-

tors   

 

Salivary cortisol 

 

Phenomenology: shamanic instruction during 

drumming: ↑ heaviness, ↓ heart rate, ↑ dream ex-

periences   

 

↑ dreamlike experiences during drumming with 

shamanic instructions 

Physiology: ↓ cortisol when listening to music 

(meditation and drums) 

No control for confounding 

variables (age, sex) 

 

Music interventions might be 

more effective with individu-

als than with groups  

 

Intentions, trip purpose, per-

sonality, psychological states, 

belief systems influence on 

outcome of shamanic journey-

ing 

 

Direct or indirect music/pres-

ence of practitioner changes 

the lived experience 

Hove et 

al., 2016 

 

 

Phenomenology  

 

Neuroimaging 

and neurophysi-

ology 

(fMRI + EEG) 

 

 

Examine brain 

modulation as-

sociated with 

trance 

Shamanic 

trance 

 

Induction: 

Recorded 

rhythmic per-

cussion (Mi-

chael Harner's 

Solo Drum-

ming) 

N=15 

Trance practitioners 

 

Age: 50±8 yo 

 

Sex: 11 women  

 

NSC practice: 9±5 

years  

 

Recruitment: news-

letter of the Founda-

tion of Shamanic 

Studies and by word 

of mouth. 

 

Training: in “core 

shamanism,” a sys-

tem of techniques 

2 counterbalanced 

conditions:  

1- resting state  

2- shamanic drum  

Phenomenological 

questions (trance ex-

perience) 

 

Phenomenology of 

Consciousness Inven-

tory (body image, 

time sense, mean-

ing/altered state,  ab-

sorption) 

 

fMRI 

 

EEG 

Phenomenology: All: experienced a deep sha-

manic journey in trance 

 

Neuroimaging and neurophysiology: 

fMRI: in trance, ↑ activity in PCC, dorsal ACC 

and insula/L anterior operculum and ↓ activity in 

brainstem; ↑ functional connectivity between 

PCC and  dACC, bilateral insula, cerebellar lob-

ules (VI and VIII), bilateral inferior parietal lob-

ule (IPL), bilateral dorsolateral prefrontal cor-

tex; ↓ functional connectivity between superior 

olivary complex (brainstem) and inferior collic-

ulus, medial geniculate nucleus,primary audi-

tory cortex 

 

EEG: No statistical difference in alpha and theta 

power between conditions  

No naive controls 

 

Brainstem-mediated auditory 

triggering is analyzed here, 

whereas other studies say it is 

auditory cortex and thalamus 

 

Use here of a (passive) sound-

track while more “active” 

techniques such as singing and 

dancing could have induced 

stronger trance states 
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developed and codi-

fied by Michael 

Harner 

Lee, 2016 

 

Phenomenology  

 

Psychology 

 

 

Explore if 

shaman healing 

is transformative 

 

Explore how 

shaman transfor-

mation is related 

to self and per-

ceived legiti-

macy of medi-

umship 

Trance of pos-

session 

 

Induction:  

rituals at a par-

ticular time 

(consultation) 

and place 

(shrine) 

 

N=1  

Trance practitioner  

 

10 shaman assistants 

& 9 clients 

 

Age: 43 yo 

 

Sex: Man 

 

NSC practice:  for 

30 years 

 

Recruitment: From a 

single temple 

 

Traning: with an ad-

vanced shaman  

Interviews: 

1- client inter-

viewed before their 

consultation on the 

same day + inter-

view of assistants 

 

2- interview with 

the entity during 

shaman possession 

 

3- interview with 

the shaman 3 

months later  

Triangular interviews: 

shaman, client and as-

sistant (questions ex-

ploring Master’s 

transformative experi-

ence and perceived le-

gitimacy of Master’s 

mediumship) 

Phenomenology: vomiting when the spirit is 

about to enter the body, uncontrolled body 

movements, tremor, post-possession amnesia, 

access to information coming from elsewhere 

 

Psychology: Spiritual possession of shaman may 

be a form of spiritual training rather than patho-

logical dissociation 

 

Factors that can explain positive transformation: 

Relationship between perceived legitimacy of 

one's spiritual possession and one's personal 

transformation; development of spirituality by 

internalizing positive traits of God (e.g., com-

passion); Personal transformation can parallel 

God transformation 

Case study 

 

Assistants and clients may not 

represent entire population 

(skeptics refused to be inter-

viewed) 

 

To obtain perhaps even more 

honest answers, interviews 

could be conducted outside the 

temple grounds or anonymous 

questionnaires  

 

Recalls based on memories 

Flor - 

Henry et 

al., 2017 

 

 

Phenomenology 

 

Psychology  

 

Neurophysiol-

ogy 

(EEG) 

 

 

Clarify whether 

shamanic trance 

states may repre-

sent psycho-

pathology and 

demonstrate 

whether there 

are specific al-

terations in brain 

function that ac-

company the 

shamanic trance 

state 

AICT 

 

Induction:  

vocalization, 

movements 

N=1 

Trance practitioner 

 

Sex: women 

 

Age: 45 yo (at the 

time of acquisitions, 

october 2007) 

 

NSC practice: for 6 

years (at the time of 

the study) 

 

Recruitment:  first 

AICT expert 

 

Training: Mongo-

lian tradition 

Comparison with 

data from control 

subjects 

 

2 conditions: 

1- resting state  

2- trance  

 

 

Quick Diagnostic In-

terview Schedule 

 

Psychological ques-

tionnaires: Basic Per-

sonality Inventory and 

Multidimensional Ap-

titude Battery  

 

EEG 

 

Phenomenology: Tremors, visualizations, audi-

tory perceptions, modification of perception of 

time and space, modification of perception and 

awareness of body (increase in force, reduction 

in pain, body temperature, perception of disso-

nance), protolanguage and singing, ego dissolu-

tion, possession, inner peace 

 

Psychology: No psychiatric disorders 

 

Neurophysiology: Modified inter-hemispheric 

connectivity; Beta rhythms: ↓ R hemisphere co-

herence, ↑ L hemisphere coherence and ↑ ante-

rior-posterior coherence at fronto-central and oc-

cipital level 

Case study* 

 

No possibility of making 

movements* 

Kawai et 

al., 2017 

 

 

Phenomenology 

 

Psychology  

 

Neurophysiol-

ogy (EEG) and 

physiology 

 

 

Examine EEG 

and physiologi-

cal characteris-

tics of posses-

sion trances 

Possession 

trance 

 

Induction:  

bamboo musi-

cal instrument 

that subjects 

hit with stick 

 

N=12 

Trance practitioners 

and non-trance prac-

titioners 

 

Age: 34 yo  

 

Sex: Men 

 

NSC practice: 

2 groups formed a 

posteriori: based on 

appearance and be-

havior of subjects in 

the drama, subjects 

divided in Trance 

group, N=7 and 

Control group, N=5 

 

3 conditions: 

Phenomenological 

questions (episodic 

memories, subjective 

trance impressions 

and observations of 

experimenters) 

 

Medical interview 

 

EEG 

Phenomenology: in possession trance, sudden 

excitement, repeated behaviors, fixed and/or 

blurred eyes, muscular rigidity, convulsion 

(tremor), amnesia 

 

Psychology: No pathologies, no abnormal be-

havior or dissociative trance in everyday life 

 

EEG contamination by move-

ments* 

 

No combination of biochemi-

cal and neurophysiological 

analysis* 

 

Recruitment a posteriori* 
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trance between 1 

and 4 times/year 

 

Recruitment: cf 

method 

1- resting state 

2- trance 

3- post-trance 

 

Physiological 

measures (blood pres-

sure and heart rate) 

Neurophysiology:  EEG in trance, ↑ alpha1, al-

pha2, beta, theta; in post-trance, alpha2 stays 

high; No epilepsy 

 

Physiology: No difference between groups for 

blood pressure, heart rate 

Constitution of 2 groups a pos-

teriori* 

Mainieri 

et al., 

2017 

 

 

Phenomenology 

 

Psychology 

 

Neuroimaging 

(fMRI) 

 

Explore neural 

correlates of me-

diumistic-trance  

Mediumnistic 

trance 

 

Induction: 

Reaching state 

of “mental 

emptiness” 

N=16 

Trance and non-

trance practitioners  

 

Experts in trance:  

Age: 49 yo 

Sex: 3 men, 5 

women  

NSC practice:  for 

15 years 

 

Matched controls 

(age, sex, education 

+ with no previous 

experience of trance 

states) 

 

Recruitment:  medi-

ums were indicated 

by the coordinator of 

the spiritist group, 

who has more than 

40 years of experi-

ence 

 

Training:  all partic-

ipants were trained 

within the same kar-

decist group which 

is a spiritualistic 

movement 

Control group (N=8) 

Condition: 

- resting state  

 

Mediums group 

(N=8) 

Conditions: 

- resting state,  

- mediumnistic 

trance 

- cognitive tasks 

- imaginative trance 

Phenomenological in-

terview (trance expe-

rience and intensity) 

 

Psychological ques-

tionnaires: Positive 

and Negative Affec-

tive Scale, Emotion 

Self-Rating; Trance 

depth, Structured 

Clinical Interview for 

DSM-IV, Global As-

sessment Scale, Posi-

tive and Negative Syn-

drome Scale and Neu-

rophysiological tests 

(executive functions, 

verbal fluency, work-

ing memory, verbal in-

telligence, handed-

ness) 

 

fMRI 

Phenomenology: ↑ surprise for imaginative 

trance; ↑ happiness for mediumistic trance, spir-

itual vision/clairvoyance, spiritual hearing, dou-

bling experiences (experience of feeling out of 

one's own body and/or going elsewhere), telepa-

thy for mediums during trance 

 

Psychology: No difference between control and 

mediums 

 

Neuroimaging: In trance state compared to rest-

ing conditions, ↑ activation in bilateral occipital 

cortex, temporal pole, L middle temporal gyrus, 

middle frontal gyrus, orbitofrontal cortex. 

In trance state compared to imaginative trance: ↑ 

activation in L lateral occipital cortex and PCC 

↑ functional connectivity within the auditory and 

sensorimotor networks during trance state com-

pared to resting state and imaginative trance con-

dition 

No difference between trance experts and con-

trol group for resting state network at rest 

Sample was restricted to kar-

decist mediums 

 

Small sample size 

 

MRI scans shorter than con-

ventional resting-state scans 

Wahbeh et 

al., 2017 

 

 

 Clinical 

 

 

Explore feasibil-

ity of shamanic 

treatment for 

veterans with 

PTSD 

 

Collect prelimi-

nary data on 

PTSD-related 

outcomes 

 

 

Shamanic 

journey 

 

Induction: 

Vocals, drum-

ming, rattling, 

and other in-

struments pro-

ducing sounds 

combine with 

the shamanic 

practitioner's 

N=4  

Veterans 

2 participants with 

previous shamanic 

treatment 

 

 

Age: 49±13 yo 

 

Sex: Men 

 

 

Treatment: 8 ses-

sions (15 to 20 

weeks) 

 

 

PTSD Checklist  

 

The World Health Or-

ganization Disability 

Assessment Sched-

ule2  

 

The Spiritual Well-

ness  

Clinical: ↓ of PTSD symptoms in 3 patients with 

improvements in quality of life and spiritual 

wellness 

 

Participant 1: improved focus, peace, and self-

esteem. Reduced drug use, quicker emotional re-

lease, and enhanced trust. Occasional anger with 

fewer outbursts; Participant 3: Spiritual inter-

ventions halted destructive behavior, improved 

emotions, deepened connection to spirits. Opti-

mism increased, traumatic experiences renegoti-

ated; Participant 4: experienced PTSD symptom 

Small sample size 

 

No control group 

 

No inclusion/exclusion crite-

ria on alcohol or drug abuse, 

trauma, unstable home envi-

ronment and severe health is-

sues 

 

No long-term follow-up 
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intentions and 

the spirit 

realm's guid-

ance 

exacerbation; substantial shift in physical body 

(lost 80 pounds and felt better physically) 

 

 

Konopack

i & Madi-

son, 2018 

 

 

Phenomenology  

 

Neurophysiol-

ogy 

(EEG) 

 

 

Examine possi-

ble role of ex-

pectation of 

trance state 

when listening 

to monotonous 

drumming 

Shamanic 

trance 

 

Induction: 

Shamanic 

drum sounds  

 

N=24 

Non-trance practi-

tioners 

 

Age: 29±8 yo 

 

Sex: 3 men,11 

women 

 

Recruitment: Umeå 

University students 

and members of the 

Yogasällskapet yoga 

center 

 

2 randomized 

groups: 

1- without sugges-

tions, neutral text, 

N=12 

2- with suggestions 

that drumming can 

induce a trance state, 

N=12 

 

2 conditions: 

1- rest 

2- drum sounds 

The Phenomenology 

of Consciousness In-

ventory 

 

EEG 

 

Phenomenology: No difference in modified ex-

perience scores between groups (but relaxation 

reported); Altered experience score = 2.45/6 for 

both group 

Neurophysiology: for suggestion group, ↓ alpha 

during drum in occipital area 

Inter-individual differences 

revealing heterogeneous 

group 

 

Recruitment bias (participants 

were recruited from the Yoga 

studio were the present author 

used to teach) 

 

People practicing meditation 

more likely to enter meditative 

state during experiment or 

control NSC in general 

Wahbeh et 

al., 2019 

 

 

Phenomenology 

 

Psychology 

 

Neurophysiol-

ogy (EEG) and 

Physiology 

 

 

 

Evaluate neuro-

physiological 

correlates of 

channeling  

Channeling  

trance 

 

Induction:  

body is used 

as a "vehicle" 

to let disem-

bodied entity 

incorporate 

the medium 

and communi-

cate directly 

through 

speech, writ-

ing or move-

ment 

N=13  

Trance practitioners 

 

Age: 57±13 yo 

 

Sex: 11 women 

 

Age channeling  

practice started:  

39±21 years 

 

Recruitment: Online 

survey 

 

 

Training: spontane-

ous - 46.2%, re-

ceived training - 

30.8%, self-training 

- 23.8% 

 

4 counterbalanced 

conditions: 

1- resting state 

2- reading a story at 

rest 

3- channeling  

4- reading a story 

during channeling 

Phenomenological 

questions (trance ex-

perience) 

 

Voice recording 

 

Psychological ques-

tionnaires: Patient 

Health Questionnaire-

4, Big Five Inventory-

10, Multidimensional 

Personality Question-

naire, Empathy Quo-

tient, Highly Sensitive 

Person Scale and  Par-

anormal Belief and 

Experience Scale  

 

EEG 

 

Physiological 

measures (ECG, GSR 

body temperature, res-

piration)  

Phenomenology: 7 participants feeling of chan-

neling the same being for all sessions  same 

channeling in all conditions  

 

Voice: Story reading significantly slower during 

channeling; Vocal valence (negativity) signifi-

cantly lower when read during channeling than 

at rest, no difference in temperament and arousal 

(power level) 

 

Psychology: No psychiatric pathologies; Posi-

tive impact of channeling on daily life 

 

Neurophysiology: No significant differences be-

tween trance and resting state 

 

Physiology: no difference between rest and 

trance for ECG, respiration, GSR, temperature  

 

 

Alternating conditions during 

protocol may have led to in-

complete state changes  

 

Basic state of participants at 

rest may be relatively similar 

to trance state 

 

Small sample size 

 

All frequencies above 40hz 

filtered out  

 

Trance practitioners report dif-

ferent embodied beings, so 

perhaps different associated 

brain activities 

 

Remain still and silent 

 

The "incorporated beings” are 

actually multidimensional as-

pects of the channeler them-

selves 

Gosseries 

et al., 

2020 

 

 

Phenomenology 

 

Psychology  

 

Neuroimaging 

(TMS-EEG) 

Probe trance 

changes of elec-

trical reactivity 

of cortical cir-

AICT 

 

Induction:  

Vocalizations, 

movements 

N=1 

Trance practitioner 

 

Age: 56 yo 

 

Sex: women 

2 conditions: 

1- resting state 

2- trance 

Free recall and Phe-

nomenological ques-

tions (time perception, 

arousal, absorption, 

dissociation) 

 

Phenomenology: ↑ awakening, ↑ absorption, ↑ 

dissociation, time perception modification, visu-

alizations, auditory perceptions, possession, per-

ception and body consciousness modification, 

positive emotions, ego dissolution, body move-

ments 

Case study 

 

No possibility of making 

movements during trance* 
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cuits to mag-

netic perturba-

tions 

 

NSC practice: 17 

years 

 

Recruitment:  first 

AICT expert 

 

Training: Mongo-

lian tradition 

TMS-EEG 

 

 

Neurophysiology: for frontal stimulation, ↑ am-

plitude of evoked potentials; for parietal stimu-

lation, ↓ amplitude of evoked potentials 

Huels et 

al., 2021 

 

 

Phenomenology  

 

Neurophysiol-

ogy 

(EEG) 

 

Elucidate the 

neural correlates 

of the shamanic 

state  

Shamanic 

Trance 

 

Induction: 

Shamanic 

drum 

(Michael 

Harner's Solo 

Drumming) 

N=37 

Trance practitioners 

and non- practition-

ers  

 

NSC practice: > 5 

years  

 

Matched controls 

(age, sex + with no 

previous experience 

of trance states) 

 

Training:  shamanic 

tradition or style un-

der expert supervi-

sion 

2 groups: 

1- control, N=19 

2- trance practi-

tioner, N=18 

 

5 randomized condi-

tions: 

1- resting state  

2- resting state  

(in a counterbal-

anced order): 

3- cognitive tests 

4- shamanic percus-

sion 

5- classical music 

 

Altered State of Con-

sciousness question-

naire  

 

EEG 

 

Phenomenology: for shamanic drum, shamans 

scores > control scores in 8 domains (complex 

imagery, unity, spiritual experience, bliss state, 

disembodiment, insight, elemental visual altera-

tions, altered perceptions); No group differences 

for classical music; Shamans score sign > during 

drumming vs. classical music in all areas above 

except for visual impairments 

 

Neurophysiology: for drum: ↑ gamma power in 

shaman, positively correlated with visual impair-

ments, ↓ diversity gamma in shamans during 

drumming, negatively correlated with insight, ↑ 

low beta criticality in shamans during drum, pos-

itively correlated with visual impairments and 

complex imagery 

 

For non-specific drum: ↓ alpha functional con-

nectivity and ↑ beta functional connectivity in 

shamans during drumming and classical music, 

↑ high beta criticality during drumming and clas-

sical music in shamans, and ↑ gamma criticality 

during drum, classical music and resting in 

shamans 

No electromyographic data to 

study movements. Gamma re-

sults could be contaminated 

with muscle artifacts 

 

Small sample size  

 

Variability of practice and rit-

uals 

 

Controls at rest while practi-

tioners in trance  

 

Comparison between this 

study and another previous 

study on psychedelics (not the 

same method) 

 

Difficult comparison between 

shamanic practitioners and 

healthy volunteers under psy-

chedelics (e.g., different meth-

odologies and doses of psy-

chedelics, eyes open vs. eyes 

closed) 

 

Lack of blinding between con-

ditions or groups 

Rogerson 

et al., 

2021 

 

 

Phenomenology 

 

Neuroimaging 

(fMRI) 

 

 

Examine brain 

regions showing 

interaction with 

expert subject's 

perceptions 

 

Investigation 

into the percep-

tion of trance 

Shamanic 

healing trance 

 

Induction: 

Music chosen 

by subject 

N=1 

Trance practitioner 

 

Age: 42 yo  

 

Sex: woman 

 

NSC practice:  > 20 

years 

2 conditions: 

1- resting state 

2- trance state 

Phenomenological 

questions (trance ex-

perience) 

 

fMRI 

 

Phenomenology: Change in somatosensory sen-

sations, ↑ external awareness, ↑ internal aware-

ness, mental imagery, floating; Intense experi-

ence correlated with highest or strongest point of 

trance; Rapid blinking of the eyelids, increased 

breathing, feeling of ecstasy 

 

Neuroimaging: ↑ activation in auditory cortices; 

R parietal area, R frontal area and prostriata area 

linked to high trance perception; Orbitofrontal 

cortex negatively activated and most correlated 

with music when trance was high, showing 

Case study 
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greatest differential between high and low trance 

perception 

Lee and 

Kirmayer, 

2022 

 

 

Phenomenology  

 

Psychology 

 

 

Evaluate thera-

peutic transfor-

mation of medi-

ums during pos-

session 

Trance of pos-

session 

 

Induction:  

By a ritual 

N=8 

Trance practitioners  

 

Age: 22-53 yo 

 

Sex: men 

 

NSC practice:  

between 4 and 32 

years 

 

Recruitment: in 5 

temples 

 

Training: either a 

person volunteers 

and trains to solicit a 

deity to possess 

him/her or a deity 

chooses a suitable 

person to be a 

shaman 

1 condition: struc-

tured interview 

 

Open interviews (re-

count their initiations 

and practices) 

 

Psychological ques-

tionnaires: Cross-Cul-

tural Personality As-

sessment Inventory 

and Dissociative Ex-

perience Scale  

Phenomenology: During trance, unable to move 

or speak, ↓ control bodily movements, altera-

tions in consciousness, unintelligible language, 

communication with spirits, ↑ trance amnesia, 

change embodied experience of self, modifica-

tion of perception of body 

 

Psychology: Personality traits: emotionally sta-

ble, oriented toward internal locus of control, op-

timistic, confident, family oriented, sociable, so-

cially sensitive; CPAI-2 did not differ from 

standard; Participants' DES scores generally be-

low pathological threshold of 30 but above aver-

age; Change in identity and social role, changes 

in self-perception during spirit possession, more 

lasting changes in the sense of self due to recur-

ring possession experiences and changing social 

role and identity. 

Case studies* 

 

Open interview* 

 

No information on recruitment 

or number of years of prac-

tice* 

Grégoire 

et al., 

2022 

 

 

Phenomenologi-

cal 

 

Psychological  

 

Neurophysio-

logical and 

physiological 

 

Clinical 

 

Evaluate short- 

and long-term 

clinical benefits 

of trance in on-

cology patients  

 

Measuring the 

evolution of  

phenomenologi-

cal and neurobi-

ological corre-

lates of AICT 

 

Study whether 

AICT is medi-

ated by the same 

mechanisms as 

the biopsycho-

social model of 

hypnosis 

AICT 

 

Induction:  

Vocalizations, 

movements 

Need: 160 post-can-

cer patients  

 

Non-trance practi-

tioners 

 

Age: > 18 yo 

 

Sex: men and 

moman 

 

NSC practice: no 

NSC experience 

 

Recruitment: online 

advertising, posters, 

flyers, institutions, 

doctors  

Longitudinal study 

 

Preference-based 

design 

 

Evaluations: before 

and just after the in-

terventions, 3 

months and 1 year 

after the interven-

tion 

Phenomenological 

questionnaires: va-

rious questionnaires 

 

Psychological ques-

tionnaire: various 

questionnaires 

 

Clinical question-

naires: various ques-

tionnaires  

 

Medical data 

 

Questions about inter-

ventions and practice 

 

EEG 

 

Physiological 

measures (ECG, 

EMG, respiration, 

temperature, tumor 

marker rates) 

Not applicable Only patients who have com-

pleted their active treatments 

for less than a year can partic-

ipate 

 

No inclusion of patients with 

brain tumors or who regularly 

and currently practice hypno-

sis, meditation or trance 

 

Recruitment bias (group inter-

ventions which could discour-

age some people from partici-

pating, the therapists involved 

in the study are recognized as 

international experts in their 

discipline, profile of partici-

pants already interested in 

these techniques) 

 

Study design (no randomiza-

tion, designs of the three inter-

ventions are different in terms 

of duration and frequency) 


