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majority of respondents report having had many of these anomalous and extraordinary
experiences. While some of the topics are potentially controversial, they can be subjected to
rigorous scientific investigation. These arenas represent largely uncharted scientific terrain
and provide excellent opportunities for both new and experienced researchers. We provide
suggestions for future directions, with accompanying online materials to encourage such
research.

Introduction

Thefield of meditationresearcthasgrown exponentiallyin the pasttwo decadesA total of
about500peer-reviewedcientificarticleson the scienceof meditationexistedn 1990.Today,
thereareover4,000(USNationalLibrary of Medicine,pubmed.com)About 25papersvere
publishedperyearin the 1990'swherea®ver400werepublishedin 2016.Thisrapid expan-
sionof thefield is commendablendhasledto alargeincreasan the knowledgeof cognitive,
psychologicaland neurophysiologicathangesssociatedith meditativepracticesaswellas
makingimportant contributionsto the current psychotherapeutiarmamentarium.

Carefuleffortsby clinicians,theoristsandresearchert understandneditationhaveledto
aslowbut steadyshifttowardstranslatingmeditativepracticesnto clinicallyrelevantinterven-
tions,andexaminingtheir effectson biologicaloutcomeq1+7]. For examplesecularized
mindfulnessnterventionssuchasMBSR(MindfulnessBasedtresfReduction)andMBCT
(MindfulnessBasedCognitiveTherapy)haveshowntherapeutidbenefitfor managingpain
[8x10]improving mentalandemotionalhealth[11,12],and addressindnealthbehaviorsuch
asovereatind13] andsubstancelependencgl4+17].Largesystematiceviewsshowthat con-
templativepracticesnfusedinto 8-weekinterventionscanreducestressandincreasavell-
beingin comparisono activepsychotherapeuticontrol interventions[11, 18,19]. Mindful-
nesshasalsobeenlinked to increasedreativity[20], offsettingage-related¢ognitivedecline
[21], andimprovedbehaviorandattentionin youth educationakettinggd22, 23].

This burgeoningbodyof researcthasshedsignificantlight on the effectof meditation
practiceson basicmechanismsf attention,perceptionemotionandcognition[24+26].A
robustnewfield of contemplativeneurosciencéasemergedrom studiesof changesn brain
function andstructureassociatewith long-termmeditationpractice[3, 24] and short-term
mindfulnessnterventions[27+30].A growingbody of literaturehasbeenexploringthe bio-
logicaland physiologicamechanism®f meditation,including modulationof inflammation,
cell-mediatedmmunity, self-relategprocessinginhibitory control andprotectivefactorsin
biologicalmarkersof aging[31+33].

While theseeffortsin meditationsciencearedeeplyinsightful,therearemanyoutcomesas
wellasphenomenologicadtateof consciousaand non-consciougprocessingthat haverarely
beenexaminedn the scientificliteratureto date.

Numerousnon-ordinary experienceduring or asaresultof meditationaredescribedn
thetextsandteaching®f contemplativeraditions[34+41].Someexample®f theseinclude:
aawakening®r 2enlightenmentlxperiencemarkedby profound alterationsof self-identity,
self-narrativeandclarity of perceptiontranscendencef the physicabodyor out of body
experiencegxperiencesf onenesandinterconnectednesspiritualtransmissiorfrom
teacheto student,dyadic,group,andrelationalexperiencesgxperiencesf non-physical
energiege.g.chi, gi, shakti);mind to mind communication precognition veridicalpercep-
tionsatadistanceor extra-sensoryperceptionpast-liferecallandreincarnationexperiences;
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synchronicitiesgxperiencesf God,deities,and othernon-physicakentities;anddifficult
stage®f meditation,and periodsof disorientationand depersonalization.

With somenotableexceptionsmostempiricalresearcton meditationdoesnot address
thesekinds of experienceascomponentsputcomespr mechanism®f meditation,in part
becausg¢hesenon-ordinary statesanbedifficult to captureandinvestigaten laboratoryset-
tings.However anecdotalsurvey andinterviewdataindicatethat theseaspectsf meditation
maybemore prevalenthanis commonlyrecognized¢ouldrepresentmportant mediatorsor
mechanismsy which meditationleadsto beneficiakcognitive behavioraland physiological
outcomeg42+44],andcouldthemselvebesalientoutcomesf meditationpractice.

It isgenerallyacceptedhat meditativepracticeengendea@witnessingawarenesg35] or
meta-awareness internalandexternalstimuli thatis distinct from ordinary consciousness.
Researchetsaveinvestigatedhis andsimilar constructsasimportant mediatorsof the bene-
fits of mindfulnesdraining, including decenteringthe ability to observeone'sthoughtsand
feelingsastemporary,objectiveeventsn themind, asopposedo reflectionsof the selfthatare
necessarilyrue) [45,46], metacognitiveawarenesgn which negativehoughts/feelingsire
experiencedsmentaleventsratherthanasthe self)[47], andre-perceivingbeingableto dis-
identify from the contentsof consciousnessuchasthoughtsandviewmoment-by-moment
experiencavith greaterclarity and objectivity) [48]. But therearesubjectivelyeportedstates
of awarenesthat occurduring or asaresultof meditationthat gobeyondmetacognition.

A smallbody of researcthasbeenconductednto mystical transcendentnonlocalor non-
dualaspectsf meditationpractice.Tart [49] pioneeredscholarlyexaminationof alteredstates
of consciousnegsroducedby meditationpracticesandtheir effecton psychologicalvell-
being.Goleman[50] surveyedeveratypesof meditationphilosophyand practice which at
thetime hadreceivedscarcettentionin psychologyr empiricalresearchnoting that mostof
themfocusedon changingconsciousnesandfosteringan awakenedtateor ahypothesized
afifth stateof consciousnesg%1] characterizedby anexperiencef 2pure awarenessh wak-
ing life. Transpersongbsychologyhasexploredmysticalexperiences depth,relyingprimar-
ily on theoryandqualitativeratherthanexperimentatesearcii52+54].William Jame$40],
CarlJung[55,56],and AbrahamMaslow[57] exploredtheseareasaswell, althoughthe spiri-
tual or transcendenaspect®sf their contributionsdo not oftensurfacen the modernpsycho-
therapeuticor scientificmilieu.

More recently both theoreticaldescriptiond58] andempiricalinvestigationg59, 60] of
subjectiveexperiencesf non-duality (a sensef onenesspr aperceivedissolutionof the dis-
tinction betweerthe observeiandthe contentsof observationhaveemergedThesestatesare
thoughtto occurwhenthe silentbackgroundawarenessncounteredn meditationbecomes
sufficientlystabilizedandintegratedwith the daily wakingexperiencesothat the habitual
reified dualitiesbetweersubjectand object,selfandother,in-group and out-groupdissipate.
Thesestatesarehypothesizedo leadto a more spaciousgcompassionatandauthenticway of
being[61], andappeatto haveadistinct neurophysiology60, 62].

A largebodyof researclexistson Transcendentalleditation (TM), apopularmantra-
basedcontemplativepracticethatis beingutilizedin seculassettingssuchasschoolshospitals,
andbusinessettingsTM is explicitly designedo accesand maintaintranscendenstates
(asopposedo otherformsof secularizeaneditationthat aredesignedo reducestress
throughmeta-cognitionfor example)63]. TM proponentspositthatareductionin mental
andphysicalactivity through mantrarepetitionengendersan experiencef 2transcendental
consciousnessgfescribeds?self-awarenegsolatedrom the processeand objectsof experi-
ence. .characterizedby the absencef the veryframework(time, spaceandbodysenseand
content(qualitiesof inner and outer perception)that definewakingexperiencesfp. 77)[64].
Thepracticeis theorizedto normalizevarioussystemsn the body, particularlythosethat
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engagehe sympathetimervoussystemandassociatetiypothalamic-pituitaryadrenalaxisin
adaptingto environmentalstressor$65]. Empiricalevidencendicatesthatthe transcendent
stateis neurologicallydistinct from usualwaking,dreaming,or sleepstateg66,67],andit is
hypothesizedo beresponsibldor the demonstratedenefitsof TM.

Therehavealsobeenempiricalstudiesof whathavebeentermed?nonlocal®aspectsf
humanconsciousnesassociatewvith meditationpractice During or asaresultof meditation,
peoplereportexperiencesf perceivingnformation that doesnot appeatimited to thetypical
five sensesr seemdo extendacrosspaceandtime, suchasprecognition clairvoyanceand
mind-matterinteractions(describedas?siddhisin the Hindu yogictraditions) [68]. While
controversialthesestudiessuggesthat a history of meditationpracticeincreaseshelikeli-
hoodthatlaboratorymeasuresf theseextendedorms of perceptionwill beobserved69+71],
indicatingthattheremaybeveridicalelementf the subjectivereportsby meditatorsof time-
lessnessoundarilessnesandinexplicableperceptuaphenomena.

It is possiblehat theseexperiencesf self-transcendendglefinedasthe extentto which
individualsconceivehemselvesasintegralpartsof the universeasawhole[72]), areactive
ingredientsin contemplativepracticesPhilosophersiaveproposedhat meditationmight
engendeatransformationfrom abody/ego-basedelf-identityto aworld/universe-centeed
experiencef selfnot tied to thelocalbodyor limited to the self-narrativeof theindividual
practitioner[73]. Someempiricalevidences beginningto emergesupportingthisidea.For
exampleBormannetal.[59] specificalljinvestigatedhe spiritual componentof amantram-
repetitionmeditationinterventionin veteransshowingthat existentiakpiritual well-being
mediatedmprovementin PTSDsymptomsAnother studyshowedhat transcendentainedi-
tation decreasednxiety ,improvedmood,anddoubledacutepain tolerancen comparison
with seculaformsof meditation[74].

VagoandSilbersweidj75] proposeaframeworkfor understandinghe neurobiological
mechanism®f meditationcalledS-ARTPreferringto self-awarenesself-regulationand self-
transcendenceél heir definition of self-transcendencéa positiverelationshipbetweerself
andotherthattranscendself-focusedieedsandincreaseprosocialcharacteristicsfp. 1) isa
more psychologicaflefinition, but comescloseto the formsof transcendencereareproposing
might bearfurther investigation While therehasbeenan understandabland carefulempha-
sison secularizingneditationpracticedor clinical use,|t is possibleghat the mystical trans-
personalpr transcendenaspect®f contemplativepracticesarenot only epiphenomenahut
couldbeimportant outcomeof meditationpractice or mechanism®f actionthatarein part
responsibldor positiveoutcomessuchasreducedstresandimprovedmood.

Betweer2013and 2016 ataskforceof meditationresearcherandteachersnetin aseries
of four three-dayworking meetinggo identify the stateof the currentliteratureon this topic
anddiscussowto broadenthetypesof constructsdbeinginvestigatedn meditationresearch.
Thegroupultimatelyidentified severatandidatedomainsthat future researcktanfruitfully
pursue Beforemovingforwardto recommendhesedomains,across-sectionaurveywas
conductedo investigaterevalencendperceivedignificanceof theseunder-studiedexperi-
encesamongmeditationpractitioners.Theresultsof this surveywereusedto guiderecom-
mendationgor domainsof experiencenostfrequentlyencounteredy real-world
practitioners.

Materials and methods
Participants

Participantswvererecruitedthrough socialmediaand emaildistribution, academidist-servs,
andonline directoriesof meditationteachersand practitioners Recruitmentwasnot random,
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but awidenetwascastto achieveasbroadanddiversea sampleaspossibleln recruitment
materialsno mentionwasmadeof extraordinary transcendentor unusualaspect®f medita-
tion, to reducethelikelihood of interestin the topic biasingrespondentsinstead participants
weretold thatthe surveywasdesignedo assesthe prevalencef 2personakxperiencesfur-
ing or relatedto meditation. The only inclusioncriterion washavingacurrentor pastmedita-
tion practicelf participantsrespondedno® to the surveyquestior®Haveyou everpracticed
meditation?%r if theywerebelow18yearsof age theywereexcluded.

Online survey

Developmenbf theonline surveyoccurredduring thethird of four 2+3dayworking group
meetingsWe conductedacomprehensivéiteraturereviewprior to the meetingsto explore
whetherthe domainsof meditationresearctwe suspectedvereunderstudiechadreceivedany
substantiveesearclattention.At thefirst two meetingswe engagedn acollaborativeprocess
of mappingthefield to determinewhatdomainsof meditationresearchwereexperiencing
growthin funding, interest,and publicationsascomparedo aspect®f meditationexperiences
andoutcomesghat hadreceivedessinterest.We engagedn aproces®f consensubuilding
regardingwhich categoriesemainedto bepursuedwith academigigor. Severatategorie®f
under-studiedbut potentiallyimportant domainsof meditationexperiencevereidentified,
andour nextstepwasto determinewhetherexperienceand outcomesassociatedith those
domainswereactuallyexperiencedby peoplepracticingmeditation. Termsweredefined,
existingmeasure&dentified,anditemscreatedor constructsvithout adequateneasure$o
assesthe prevalencef suchexperienceduring, after,or relatedto meditation.

Mystical and transcendent experiences weremeasuredvith anadaptedversionof the
RevisedMysticalExperience&uestionnaird MEQ30). The MEQ30is a thirty-item question-
naireoriginally usedto measurenysticalaspect®f psilocybinand other psychedelicom-
pounds'effectsn laboratorystudieq 76, 77]. The scalehasexcelleninternal consistencyor
thetotal score(alpha=.93),andgoodinternal consistencyor thefour subscaleg1) Mystical,
alpha=.93;(2) PositiveMood, alpha= .83;(3) Transcendencef Time and Spacealpha= .81,
and(4) Ineffability, alpha= .80.Therevisedneasureasked2Haveyou hadanyof theseexperi-
enceswhile meditating?%with respecto 30experiencesuchas®Lossof your usualsensef
time,°2Sensef aweor awesomenessExperienceof amazemenandecstasy,br 23Sensehat
theexperience&annotbedescribedcadequatelyn words.°Responseptionswerel = Thishas
neverhappenedo me;2 = This hashappenednce;3 = Thishashappene®+5times;4 = This
hashappenednanytimes;or 5 = Thisalmostalwayshappendo me.Themaximummean
scorefor eachsubscalés 5,andthe minimum is 1. Meanscalescoreswith standarddeviations
and percentagef total possibleverecalculatecasrecommendedand. percentagesf respon-
dentsendorsingeachitem arealsopresented.

Extraordinary experiences. TO assesthe prevalencefandresponseo otherextraordi-
nary experienceghe surveyaskedaboutotherdomainsof interestthat emergediuring the
working meetingsSocial/Relationdtemsincludeditemssuchasfeelinga strongconnection
to ameditationteachergexperiencinga sensef collectiveenergyin group meditation,and
whetherthe meditationpracticehappenedn agroup,during aretreat,or in asacredlace.
AnomalousPhysicabnd Perceptuaitemsincludedsensationn the bodynot apparently
causedy the physicalkenvironment(e.g.heat,cold, tingling), alteredsensef vision,hearing,
bodysensationssmellor tasteand breathing,analteredsensef time or spaceanaltered
sensef awarenessr identity, increasedynchronicitiequnlikely coincidenceperceiveds
meaningful),and perceptionof nonphysicakntities(suchasa God presencehigherpowers,
divine beingsor angelsdemonsor negativeigures,guidesor othervisitors).Experiences
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relatedto subjectiveexperiencesf extendederceptionincludedexternalphysicaphenom-
ena(objectsmovingwithout apparentphysicaforce),and clairvoyance/telepathiperceiving
information that could not havebeenknown to you by anyknown physicaimeansput later
turned out to betrue)). Difficult Statesncludeditemssuchasdisturbingfeelingsof fear,and
dreador terror during or aftermeditation.

Participantsverealsoaskedf theycommunicatedanyof thoseexperienceto ameditation
teacherandif sol) whethertheteachewasinterestedor willing to discusghe experiences)
howimportant theteacheithoughtthe experiencavasand 3) whetherthe teacheigaveany
adviceor insightinto the experienceandthe settingin which the experiencéappenedTo
assesperceivedmportanceandvalenceof the extendedberceptionexperiencedyecause
theseexperiencebavebeenmorefrequentlyconsideredlistractionsor non-meaningfulside-
effectof meditation,participantswerealsoaskedf thoseexperienceseremeaningfulto
them,how pleasant/unpleasatiieyfound thoseexperiences.

Datawerealsocollectedon demographicsgurrentand pastreligious/spiritualbeliefsand
practicesmeditationexperienceandself-reportechistory of psychologicatlisorders Thesur-
veywasadministeredwith the SurveyMonkeylatform (http://www.surveymonkegom)and
took approximatelyd5minutesto complete SurveysvereadministerecbetweerNovember
10,2014andFebruary3, 2015 All researclactivitieswereapprovedby the Institute of Noetic
Sciencenstitutional ReviewBoard(IRB) andwereconductedaccordingto the principles
expresseth the Declarationof Helsinki. Written informed consentwasobtainedfrom all
researclparticipants.The surveyinstrumentandcodebookcanbefoundin the Sland S2
Filessupportinginformation.

Statistical analysis

Datawereretrievedfrom SurveyMonkeyandeachentry checkedor appropriatevaluesSince
wewereprimarily interestedn prevalencegescriptivestatisticaverecalculatedincluding
meansstandarddeviationsfrequenciesand percentagedependingon datatype.Datawere
analyzedn Microsoft Excell10.0(Microsoft,RedmondWA) andSTATA/IC 12.1(StataCorp,
CollegeStation,TX).

Results
Demographics

1,856participantsbegarthe survey 1,793 espondedyesto havingeverpracticedmeditation
andwereover18yearsld (thosewhorespondedno® werenot askedo continue).Of those,
1,130participantscompletedhe entire survey Only datafrom completersarereportedhere.
Participantsvere59%female and41%malewith anaverageageof 47+ 16(rangel8+91).
Most participantshadsomecollegeeducation(8%high schoolor equivalent20%college/tech-
nical school;33%bachelor'sdlegree24%master'slegree15%doctoraldegree/professional
degree)Meditatorsfrom 66 countriesaroundtheworld participatedn the survey Themost
representedountriesincludedthe United Stateg57%),Canadg8%),United Kingdom (8%),
Australia(4%),India (2%),Portugal(2%),Germany(2%),and New Zealand Norway,and
Mexico(1%),with the remainder(14%)from countrieswith lesshan 1%of participants.
Twenty-fivepercentof participantssaid®Yes®to havingeverbeenformally diagnosedvith a
psychologicatlisorder,with depressiorandanxietybeingthe mostprevalentisorders
endorsedDepression19% Anxiety- 14%,0bsessiveompulsive-6%,Eating-2%,Psychosis-
1%,Ilmpulsecontrol- 1%,Personality-1%).
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Religion/Spirituality

Participantsvereaskedo indicatetheir childhoodspiritual or religiousaffiliation. Christian-
ity wasthe mostendorsedaffiliation for all participants(73%)with the nexthighestbeing
None(11%)(seeTablel). Mosthadasinglereligiousinfluencegrowingup, with 7%of partici-
pantsendorsingmultiple religionsin childhood.Participantsvereaskechow muchthis child-
hoodreligion or spirituality influencedtheir upbringingor how muchit waspart of their
family life growingup, with aLikert scalerangingfrom OBNot atAll to 5- Deeply.The
responseweregenerallyevenlydistributed.(Not atall- 14%;1+18%2+14%3+21%5+16%;
Deeply-17%) aSpiritual but not religious® wasthe mostendorseccurrentspiritual or religious
affiliation for all participants(Tablel). Religiousandspiritual practicewasquite importantin
participants'currentlives,in comparisorto in childhood.In responséo the question2How
importantis your religiousor spiritual practiceto you now?°69%of participantsratedtheir
practiceVery Important, with 17%respondingSomewhatmportant, 6%A Little Bit Impor-
tant,and 9%Not Important.

Meditation practice

Theaverageumberof yearsparticipantsengagedn regular(atleastonceperweek)medita-
tion practicewasl4.7+ 13.5(range0+75).In the lastsix months,71%of participantsengaged
in 2daily® or 2more thanweekly®meditationpractice(Not atallD2%, Lesgshan monthlyb4%,
Lesghanweeklymorethan monthlyD12%, Weekly-11% | esghan daily, morethanweekly
D30%, Dailyb41%). The mostcommontypeof meditationpracticewasbreath-focusedol-
lowedby openawareness/mindfulres/vipassangarticipantscould selecmorethanone:
TranscendentalleditationD28%,breath-focusedb67%hody scanb34%gcontemplative
prayerb20% mantrarepetitionb31%,0penawareness/mindfulresb50% yvisualizationb
38%).Themostcommonphysicalposturewassitting (Sitting- 74%,Layingdown- 20% Walk-
ing- 2%,0ther- 4%).Most peoplepracticedmeditationatleastdaily or weekly andmorethan
half of the participants(56%)had completeda multiple-daymeditationretreat.

Mystical experiences

TheRevisedMysticalExperience&uestionnaird MEQ30)subscalecoresaredetailedin
Table2. Themeanfrequenciesor all 4 subdomaingMystical(MYS), PositiveMood (PM),
Transcendencef Time and SpacgTTS),and Ineffability (IN)) werein the 3.26+3.71ange,
indicatingfrequenciebetweerf2+5times®(3) and®manytimes®(4). The PositiveMood
domainwasmostfrequentlyexperiencediollowedby Ineffability, Transcendencend Mysti-
calexperiences.

Frequencie$or eachitem in the MysticalExperienceQuestionnaireareshownin Fig 1.
Over40%of respondentseportedexperiencingll itemsexcepione (experiencef ecstasy)
amanytimes®or 2almostalways.°

Extraordinary experiences

Extraordinaryexperiencesveremeasuredy itemsnewlydevelopedor this studybythe
working group,arrangednto categorieincluding 1) extraordinaryphysicalexperiences)
spatial-temporal3) cognitive-psychologicad) relational,and5) extendedgohenomenaCate-
gorieswerenot combinedinto subscalefut wereusedfor assessingrevalencef eachindi-
vidualitem, andthereforeno factoranalysior internal consistencynalysisvasperformed.
Thefrequencie®f theseexperiencearedisplayedn Table3. Alteredbreathingandsensa-
tionsin the bodythat werenot apparentlycausedy the physicakenvironment(suchasheat,
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Table 1. Childhood and current spiritual or religious affiliations.

Childhood Current
1 Affiliation (n = 1047) >1 Affiliation (n = 73) 1 Affiliation (n = 944) >1 Affiliation (n = 176)
Agnostic 3% 38% 6% 28%
Atheist 4% 36% 3% 18%
Buddhist 1% 14% 11% 62%
Christiarity 73% 75% 15% 49%
Hindu 2% 7% 3% 13%
Islamic 1% 1% 1% 2%
Jewish 2% 11% 1% 9%
None 11% 15% 24% 14%
Spiritualbut not religious 3% 29% 36% 58%

Valuedistedarethe percentof participantsendorsingeachaffiliation. 7%of respondets reportedmore than oneaffiliation in childhood,and 16%reportedmorethan
oneaffiliation currentlybfor thosewho reportedmorethan oneaffiliation, total percentagesf respondentseporting eachaffiliation arereportedin the secondand

fourth column.

https://da.org/10.137 1§urnal.pon®205740.t001

cold, pressuretingling or otherbodysensationsyverethe mostcommonphysicalexperiences,
with 88%and85%0f participantsrespectivelyeportingexperiencingheseatleastonce,and
of those75%and 73%o0f peoplereportingthattheyhadexperiencedhis manytimesor almost
alwaysAlteredsensef time andincreasedynchronicitiesverethe mostcommonspatio-
temporalexperiencesyith 86%and82%respectivelyeportingtheseand of those 62%and
65%experiencinghemmanytimesor almostalwaysAlteredawarenesandaha!moments
werethe mostcommoncognitive/psychologicaxperiencesyith 91%and 89%respectively
reportingtheseexperiencesnd of those67%and 62%manytimesor almostalwaysSensing
the collectiveenergyof the groupwasthe mostcommonrelationalexperiencereportedat
leastonceby 76%of respondentsand manytimesor alwaysy 47% Clairvoyanceand/or
telepathywasthe mostcommonextendedoerceptionexperiencewith 56%reporting
experiencinghis atleastonceand 30%manytimesor alwaysT heleastcommon,but still

quite prevalentexperiencesverallwereexternalphysicabhenomengobjectsmovingor
changingwithout apparentphysicalcause)31%),anddisturbingemotions(32%).

Salience and valence of experiences

To control thelengthof the survey and becaus¢heseexperiencehavebeenoftenpointedto
asdistractionsor non-meaningfulsideeffectsywe askedollow-up questiongegardingvalence
andsaliencef only the two extendecperceptionitems(datanot shownin table).Participants
who hadclairvoyantor telepathicexperiences6%)ratedthe experienceas?quite meaningful
or important® (mean=4.01,SD=1.11;Respons&calel = Not atall, 2 = A little bit, 3= Some-
what,4 = Quite abit, 5= Very much)and2somewhapleasant{mean=4.10,SD= 1.10;

Table 2. Revised Mystical Experiences Questionnaire (MEQ30) scale scores.

Mystical Experiences Mean (range 1-5) Standard Deviation
Mystical 3.26 1.04
PositiveMood 3.71 0.80
Transcemence 3.34 1.03
Ineffability 3.62 1.08
Total 3.39 0.89

https://abi.org/10.1371djurnal.por.0205740.t0D
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0% 10% 20% 30% 40% S0% 60% 70% 80% 90% 100%
I L I

L 1 |

12. Feelings of peace and tranquility (PM)

8. Feelings of tenderness and gentleness (PM)

30. Feelings of joy (PM)

1. Loss of your usual sense of time (TTS)

3. Sense experience cannot be described adequately in words (INF)

4. Gain of insightful knowledge experienced at an intuitive level (MYS-NQ)
2. Experience of amazement (PM)

29. Feeling that it would be difficult to communicate your own experience (INF)
7. Loss of your usual sense of space (TTS)

10. Words no do justice to your experience (INF)

21.Sense of reverence (MYS-SA)

27.Sense of awe or awesomeness (PM)

14.Freedom from the limitations of your personal self (MYS-IU) M Almost Always

25. Awareness of the life or living presence in all things (MYS-EU) W Many Times
22.Experience of timelessness (TTS) W 2-5times
20. Experience of oneness in relation to an “inner world” within (MYS-IU) mOnce
6. Experience of oneness or unity with objects and/or persons (MYS-EU) m Never

26. Experience of the fusion of your personal self into a larger whole (MYS-IU)
15.Sense of being at a spiritual height (MYS-SA)
24.Feeling that you experienced something profoundly sacred and holy (MYS-...
13.Sense of being “outside of” time, beyond past and future (TTS)
18. Experience of the insight that “all is One” (MYS-EU)
19.Being in a realm with no space boundaries (TTS)
28. Experience of unity with ultimate reality (MYS-IU)
11. Loss of usual awareness of where you were (TTS)
16. Experience of pure Being and pure awareness (MYS-IU)
5. Feeling that you experienced eternity or infinity (MYS-IU) 7
9. Certainty of encounter with ultimate reality (MYS-NQ)
23.You encountered ultimate reality (MYS-NQ)

17.Experience of ecstasy (PM)

Fig 1. Frequencies of Mystical Experience Questionnaire items. MEQ Subscale®M = PositiveMood, TTS= Transcendeneof Time and SpacelNF = Ineffability,
MY S= Mystical(Facetof Mystical:MYS-NQ= NoeticQuality, MYS-SA= Sacrednss MY S-IU = Internal Unity, MY S-EU= ExternalUnity). Sometemshavebeen
truncateddueto spaceMEQ full itemsand MEQ subscalscoresireavailabéin the supplementainaterials.

https://cbi.org/10.137/ournal.pon®205740.g001

Responsecalel = Very Unpleasant?2 = SomewhatUnpleasant3 = Neutral,4 = Somewhat
Pleasant; = Very Pleasant)Participantsvho hadexperienceaxternalphysicaphenomena
(31%)ratedthe experiencasquite meaningfulor important® (mean=4.01,SD= 1.11)and
asomewhapleasant{mean=4.07,SD= 1.07).

Sharing experiences with teachers

ParticipantavereaskedOf the meditationexperiencegoureportedon this surveywhich did
youmentionto amediationand/or spiritualteacher?Participantscould endorsesharing
morethan oneexperienceSix-hundredandone,or just overhalf of participantsreported
sharingthe following experiencewith teacherdMystical/Transcenden = 414;UnusualBody
n = 331;Spatial/Temporah = 352;Cognitive/psychological = 426;Relationah = 358;
ExtendedPerceptiomn = 272.The other519participantsdid not reportanyexperiencet a
teacherTeachersveremostlywilling to discusghe experiencewvith the student(11%Not at
all, 8%A little bit, 20%Somewhat22%Quite a bit, 40%Very much). Many teachergavethe
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Table 3. Percentage of participants reporting extraordinary experiences.

Alteredbreathing 12 88 2 12 42 33
Sensations body 15 85 4 18 46 17
Alteredhearing 20 80 7 23 39 12
Alteredvision 28 72 6 22 33 10
Alteredbodysensations 39 61 5 23 26 7
Alteredsmell/taste 65 35 5 18 11 1

Alteredtime 14 86 4 19 44 18
Alteredspace 40 60 6 21 27 7
Increagdsynchranicities 18 82 2 15 48 17
Nonphystalentities 40 60 8 20 26 6

Alteredawareness 9 91 6 18 49 18
Aha!Moments 11 89 4 24 53 9
Alteredidentity 31 69 8 20 33 9
Disturbingemotions 68 32 9 16 7 0

|

Collectveenergy 24 76 23 39 8
Connecion with teacher 47 53 8 17 23 5
Clairvoyance/ Telepathy 44 56 6 20 24 6
ExternalPhysicaPhenomena 69 31 6 16 9 0

Percentagendorsedf eachitem orderedby mostto leastcommonwithin domain.No = this hasneverhappend. Yes= sumof remainingresponsegéThis has
happenednce,Thishashappene®+5times, This hashappend manytimes,This almostalwayshappeny Frequencydetailsthe percentagef participartswho
reportedeachfrequencyFull wording for eachitem is availablén online supplenentalmaterialsN = 1,120

https://da.org/10.1371§urnal.pon®205740.t003

impressionthat suchexperiencesereimportant to addresandreflectupon (15%Not atall,
10%A little bit, 22%Somewhat20%Quite a bit, 33%Very much).Also,manyteacherpro-
videdinsightand/or adviceto helpintegrateand understandhe practitioners'experience(s)
(14%Not atall, 12%aA little bit, 22%Somewhat24%Quite a bit, 28%Very much).

Context of extraordinary experiences

For eachextraordinaryexperienceparticipantswereaskedn whatsettingthe experience
occurred.Most extraordinaryexperiencefappenedvhenthe meditatorswerealone
(Table4).

Relationship of experiences to length of meditation practice

To explorewhetherlengthof meditationexperiencavasrelatedto the frequencywith which
respondent&ndorsedtems,weconductedPearsorcorrelationsbetweerthe self-reported
numberof monthsof lifetime meditationpracticeandreportedfrequencyof mysticaland
extraordinaryexperienceslhereweresmallbut significantcorrelationsp <.01Bp < .05,
two-tailed,maxr = .30,maxR* = .09)for all but 7 of the 50items,excluding®feelingof peace
andtranquility,° 2feelingsof joy,° 2an alteredsensef your body,°2alteredbreathing,:
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Table 4. Percentage of participants reporting mystical and extraordinary experiences by setting.

Meditating Alone Meditating at Retreat Group Meditation Spontaneous (not during meditation)
Mystical/Transcendent 42 14 21 24
Body 46 13 20 21
Spatial/Tempral 46 15 22 17
CognitivgPsychologich 42 14 19 25
Relational 35 16 29 20
Extendedperception 41 10 16 34
Total 42 14 21 23

https://da.org/10.1371durnal.pon®205740.t004

adisturbingfeelingsof fear,dreador terror,® andtheimportanceor valencgpleasantness)f
the extendedperceptionitems.Noneof the itemsweresignificantlynegativelycorrelatedwith
lengthof meditationpractice The highestcorrelationgp < .01)betweerself-reportedength
of meditationpracticeand mysticalor extraordinaryexperiencétemswas?clairvoyanceor
telepathyqr = .30),2feelingthat you experiencedternityor infinity® (r = .30),and®connec-
tion with ateacheior guruwho wasnot physicallypresentor did not interactwith youin any
physicawayatthetime® (r = .29).

Discussion

Theresultsof this surveyindicatethat mysticaland extraordinaryexperienceareprevalent
enoughamongmeditators and salientenoughto thosewho havethem,to warrantfurther sci-
entificinquiry.

Limitations of this studywerethat the samplevasnot randomlyselectedandthis could
limit generalizabilityo agenerakampleof meditators.To addresghis concern,in additionto
the maskingof thetopic of the surveyin recruitmentmaterialsandrecruiting from generalized
listsof meditatorsratherthanthoseknownto havea speciainterestin thesedomains,we
exploredwhetherour samplewvasdifferentfrom the generapopulationof modernmeditators
in their demographicshistory of psychiatricdisorders andreligious/spiritualbackgroundand
beliefs Participantaveregenerallymiddle-agedgender-balancefivith slightlymorefemales),
andwell-educatedThoughwe areawareof no globalpopulation-basedurveyof meditation
practitioners thesedemographicaresimilarto generakurveypopulationswho report medi-
tating[78] andwho utilize complementanandalternativemedicinein the U.S.[79]. Seventy-
five percentof our respondentsverefrom the United Statesthe UK, and Canadaalthough
participantscamefrom 66 countriesaroundtheworld. Our participantsalsorepresente
broadrangeof amountof meditationexperiencendtypesof practice which mayincreasehe
globalgeneralizabilityf our findings.

Participantsgeportedslightly higherlifetime prevalencef depressionthanthe generapop-
ulationin the United State416.6%480] vs.19%in this sample)andhigherratesof lifetime
anxietydisorders(11.8%81] vs.14%for anxietyin this sample) Therehavebeenfewformal
studiesof anxietyand depressiormprevalencén agenerapopulationof meditatorsOnelarge
cross-sectionatudyexamineddepressiormndanxietylevelsn meditatorsfrom Germany
and Spain.Theyfound similarlevelsof depressior{19.9%)andanxiety(13.6%Yo oursin the
Germansampleput leveldowerthanoursin the Spanisksamplgdepressior{6.5%)and anxi-
ety (7.1%))[82].

Thereweredifferencedetweerour respondentandthe generapopulationin termsof
religiousaffiliation. Respondentendorsedspiritual but not religious®(36%)astheir current
affiliation thananyotherorganizedeligion,whereaglobalratesare16%.0nly 15%endorsed
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Christianity,whereagylobalsurveydist Christianity at 32%[83]. In generalwespeculat¢hat
our samplewassimilar enoughto ageneraksampleof meditatorsto makeour resultslikely
generalizableghoughlimited by the lackof population-basedandomsampling.

Anotherlimitation of our samplds that only 63%of eligibleparticipantswho startedthe
surveycompletedt. Thiscouldhaveledto selectiorbias.Theremayalsobeinherentbiasin
thosewho completealengthyquestionnairavithout compensationA randomlyselecteghop-
ulation-basedurveyof meditatorswould bevaluabldor future researchaswell asreplication
of this survey Other limitations includethe self-reportandretrospectivanatureof the survey.
Futurestudiescouldincludea prospectivestudyof meditatorsusingdaily experiencesampling
or ecologicamomentaryassessmeib captureexperiences real-time.

Sincetheresultsof this surveyshowthat experienceassociateith the domainsidentified
in our working groupareprevalentandfrequent,andthereis little to no empiricalresearcton
themin theliterature,the following sectionprovidesmore robustrecommendationsind
future directionsfor scientificallypursuingthesdinesof inquiry.

Readerinterestedn pursuinganyof thesedomainsshouldreferto the Futureof Medita-
tion ResearciFOMR) (http://noetic.org/fomr)websitefor links to paperswvhich provide
methodsmeasuresand protocolsfor studyingtheseexperiences.

I. Mystical and transcendent experiences in meditation

Experiencethattranscendrdinary perceptionareacommoncomponentof religiousand
spiritualtraditionsacrossumanhistory. Theycanoccurspontaneousl{84] or canbeelicited
by avarietyof rituals,suchasmeditation,prayer fasting,anddance aswell asingestionof nat-
urally occurringsubstancege.g.plantswith psychoactivproperties)77,85+87].Theseexpe-
riencesarenot asrareastheymight seemin the generapublic,30+50%of peoplereport
havinghadwhattheywould consideramysticalexperiencg88, 89]. Both historicaland mod-
erndescriptionsof mysticalexperiencesevealcommonthemesjncluding feelingsof unity
andinterconnectednessith all peopleandthings,asensef sacrednesseelingsof peaceand
joy, asensef transcendinghormal time and spaceineffability,or anintuitive beliefthatthe
experiences asourceof objectivetruth aboutthe natureof reality[89, 90].

Our respondentseporteda high frequencyof mysticalexperienceduring or relatedto
their meditationpractice the vastmajority reporting havingthema2+5times®or 2many
times°for almostall items.Increasedscientificinvestigation®of theseexperiencemaybe
importantto understandinghe full rangeof humanpotentialandwell-being.

Asreviewecdearlier,acommoncomponentof manycontemplativepracticeds the recogni-
tion of the differencebetweerawarenesandthe contentsof awarenesghoughts feelings,
sensationstc.).In fact,an®alteredsensef awarenessuchasawarenesgoingbeyondthe
physicakensesnincreasedntensity of awarenesfr awarenessf awarenessy¥asthe most
endorsedverallexperienc€91%)amongour participants Sometraditional contemplative
theoriesproposethat theseexperiencespringfrom awarenesgecognizingtself[91], or the
presencef abackgroundnon-conceptuahwareneswhich cognizesvithout subject-object
dichotomy(i.e.2nondual®),andarethoughtto undercertaincircumstancebsebroughtinto
theforegroundof experienceéhroughthe practiceof meditation[92]. In this mode,percep-
tions,emotions,cognitions,andthe globalstateof arousabppeato this awarenesascon-
tents,whereaswareness experiencesa contextualkpacdlike weatherpatternsappeatin
the sky).While neuroscienceesearchn this areais still in its veryearlystagesstudiescon-
ductedsofar indicatethat suchunitary statesareaccompaniedby increasedargescalesyn-
chronizationand connectivityin the brain [93£95].

PLOS ONE | https://doi.org/10.1371/journal.pone.0205740 November 7,2018 12/30


http://noetic.org/fomr
https://doi.org/10.1371/journal.pone.0205740

Future directions in meditation research

Pastexperimentarriedout with split brain patientsindicatethat the distinction between
thoughtsandawarenesmight haveabiologicalbasiq96]. Recentlystudieshavefocusedn
momentswhenmeditatorsrealizethat theyhavelosttrack of their meditationandaremind
wandering followedby re-orientingof attentionon the meditationtask[97, 98]. Meta-cogni-
tive or meta-consciouprocessearearguablyrelatedbut differentfrom the awarenesszspon-
siblefor mysticalexperiences.

In addition,sacredextsin contemplativeraditions suchasBuddhismand Hinduism
claimthat meditativepracticexanresultin stateof mind thathavenot beenadequately
exploredor differentiatedphenomenologicallin the scientificliterature.For examplethe
yogatradition describesnultiple kinds of samadhi (statef intenseconcentration absorp-
tion, calmandequanimity),differentiatingbetweerfor examplenirvikalpa samadhi of pure
awarenessindsahaj samadhi in which awarenesanddaily experiencéoth co-arisebut are
perceivedasinseparablenondual,or coessentigP9]. Investigationof thesestatesnayofferus
newinsightsaboutcognitionand perceptionthat canonly bereachedhroughexpandingcon-
templativescience.

Mysticalor transcendentaispect®f meditationcanbechallengingo measureanddifficult
to predictor producein alaboratory With rareexceptionsgurrentresearcton mysticaland
transcendenéexperiencet daterely almostcompletelyon retrospectiveself-reportaising
face-validneasuresandarethereforehighly opento recallbiasand demandcharacteristics.
Futureresearctshouldfocuson betterconceptualizatiomnd measuremendf mysticalor
transcendenexperiencesncluding objectivejmplicit, andfirst, secondandthird-person
measuredn addition, methodsof reliableinduction of mysticalexperiencesandfurther
investigation®f thoseableto producesuchexperienceatwill, mayallowfor morecontrolled
investigations.

Giventhe frequencyandsaliencef mysticalandtranscendenexperiencegelatedto medi-
tation practice werecommendahis asafruitful areafor future researchln particular,wesug-
gestconductingstudieghat 1) investigatehe subjectivenatureand salienceof mysticaland
transcendenexperiences}) developmprovedmethodsand measure$or investigatinghem,
3) explorethe effectsof theseexperiencesn health psychologicaind prosocialoutcomes3)
examinepsychophysiologicahoderatorsand mechanismsf suchexperienceéwvhen,why
andhow do theyhappen?)and4) determineacuteandlong-termphysiologicatorrelateof
suchexperienced-or exampleprospectivestudiesof novicemeditatorscouldincludeamea-
sureof mysticalor transcendenexperiencegxaminethe predictivevalueof the occurrence
or typeof suchexperiencesn outcomef interest,explorethemaspotentialmechanismef
otherpsychologicabr physicalkchangesor correlatethe occurrenceandintensityof such
experiencewith mooddatafrom experiencesamplingor biomarkers.

II. Social and relational aspects of meditation

To date,mostexperimentabtudiesof meditationhavefocusedon cognitive,emotional,and
physicalcorrelatef meditationpracticewithin individual subjectsHowever meditationhas
traditionally beentaughtin arelationalmanner,from ateacheto astudentor in agroupof
studentsTherearenumerousmeditationapproachethat encourageneditatorsto come
togetherto practice andindividualsoftenfind thatthat meditatingin the presencef others
candeeperconcentrationfocusandthe overallmeditationexperience.

Practitionersfrom awide varietyof spiritualtraditions havereportedstrongpsychophysio-
logicalresponsewhentheyarein the presenc®f aspiritualteachemwho hasachievedsome
levelof masteryparticularlywhentheteachewdirectsattentionor intention towardthe practi-
tioner. Thesereportsarecommonacrosspiritual traditions, beingdescribednostfrequently
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in thosethatarebasedn Hinduism and Buddhism.In thesetraditions,the phenomenoris
thoughtto reflecta®transmission®f astateof consciousnesar aform of energyfrom teacher
to student.Recipientsalsoreport subjectiveexperiencesf receivingsuchtransmissionsta
distancepr by listeningto arecordingor simplylooking at a picture of the spiritualteacher.
Sensing collectiveenergy?manytimes®or 2almostalwaysduring meditationpracticewas
endorsedy nearlyhalf of our surveyrespondentsandthree-quarterseportedthis happening
atleastonce.Connectionwith ateachemvho wasnot physicallypresentwasendorsedmany
times®or 2almostalwaysby 28%of respondentsand 45%experiencedhis atleasttwice.

Researclon socialnormsandsocialinfluencesuggestthat the merepresencef otherpeo-
plechangeshe natureof anindividual'sexperienceuchthat his or her motivationsand
behaviorathoiceccurin responséo the normativebehaviord100]. Simpleexample®f
this canbefound in the socialconformity andsocialfacilitation literature[101+103]The
socialaspect®f meditationpracticehavejust begunto bestudied,suchascomparingmedita-
tion programstaughtin groupsversusndividually [104],andlong-termmeditationretreats
[60,105].Interestingly our sampleof meditatorsreportedthat mystical/transcenderdand
extraordinaryexperiencehappenednore frequentlywhenmeditatingalone(35+46%
dependingon the categoryof experienceys.meditatingin agroup (16£29%}¥pr on retreat
(10+16%).

Someqguestiondor future researcton the socialandrelationalaspect®f meditation
include:1) to whatextentdoesmeditatingalonevs.meditatingin agroupof peopleinfluence
outcomedrom biomarkersto moodto behavior2) doesmeditatingin agroupaffectone's
practicepositively hegativelypr doesit dependon the outcome ) do groupeffectsequire
proximity, or isit enoughto know othersaremeditatingat the sametime (or asynchronously)
in differentlocations?) do group meditationeffectsdependon personality(suchanintrover-
sion/extroversionpr otherbaselineor contextuakelements®) whatis therole of theteacher-
studentrelationshipin meditation?6) aretherereliablemeansof measuringgroup®energy®or
spiritualtransmissiorfrom teacheto student?’) whatis theimpactof meditatingwith all
womenor all men,vs.co-edmeditation?and8) whatis theimpactof meditatingwith asignifi-
cantother?Theseareintriguing researclguestionghat haveonly barelybeenexplored.There
arealsoopportunitiesto studydyadicor groupoutcomesf meditationpractice suchaseffects
on intimate relationshipswork groups classroomspr organizationsMultiple simultaneous
measuresf biomarkerssuchasheartratevariability or EEGin groupscouldalsobeused
investigatevhetherdyadicor groupsynchronyis detectableandwhetherit enhance®enefits
of meditation.

Furthermore manygoalsof meditationpracticearespecificallyorientedtowarddeveloping
pro-socialemotionsandbehaviorsThesdncludeemotionssuchasloveandjoy, attitudes
suchasethicsandaltruism,relationalskillssuchasempathyand compassionyirtuessuchas
patienceandhumility, aswell asinsightsandwisdomaboutthe selfandtheworld [106,107].
Contemplativesciencas growingrapidly in studyingtheseprosocialemotionsandbehaviors
relatedboth to meditationpractice§108+112pgswell asclinical outcomesf compassiorand
lovingkindnesgpracticed113], but the mechanism$y and extentto which meditationculti-
vateghemarejustbeginningto beinvestigatedThereremainsan enormousopportunity for
morework in this promisingarea.

II1. Physical and perceptual phenomena

Body-basedneditationpracticesaresomeof the mostcommonlydisseminatedechniquesn
the West.Awarenessf the body,particularlyawarenesef breathing,is afoundationalprac-
ticeacrossnanycontemplativaraditions. It is not surprisingthat an2alteredsensef
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breathing®wasthe body sensatiormostendorsedy respondentsn our survey(88%ever,and
33%almostalways).

A largeandgrowingamountof studieshavebeenconductedon physiologicatorrelateof
meditation.A varietyof researclandclinical studieshavefocusedon physicaland perceptual
outcomedollowing meditationtraining, suchaschangesn autonomicmeasure§l14,115],
tactileand pain perception116+118]yvisualandauditoryperception[119+122fndeven
increasingobodytemperatureatwill in freezingconditions[123,124].In somemeditationtra-
ditions, practitionersintentionally attemptto control basicphysiology suchasrespirationrate
[125]and heartrate[126].

Physicabnd perceptuakensationsot apparentlycausedy the physicalenvironmentwere
experiencedby the vastmajority of our surveyrespondentsincluding: heat,cold, pressureor
tingling; seeindights, visions,or imageslightnessor heavinesd]oating,out of body experi-
encesbodypartsdisappearinger feelinglike the bodychangedn shapeor size hearingbuzz-
ing soundshumming,or voicesor musicthatwerenotin the physicalenvironment.Theseare
experiencethathaverarelybeenexaminedn ascientificcontext,but wereendorsedyy 60+
90%of our respondentsSmellingor tastingthingsthat werenot physicallytherewasthe least
endorsedtem, thoughstill reportedby 35%of thosesurveyed.

Somemeditationpracticedocusattentionon 2energy®lowing throughthe body.Contem-
plativetraditions eachhavetheir own understandingof whatthis subjectivelyexperienced
aenergyvis, suchaskundalini, chi, or subtleenergy andothersdescriban detailenergypath-
ways(suchasmeridians)or nodes(suchaschakras)n the body.Many movingmeditations
suchasyogai gong,tai chi,andmartial artsaredesignedor movingor balancingenergyin
thebody,andwereattimesusedto preparethe bodyfor, or usedin conjunctionwith, sitting
meditation.Thesephysicaphenomenassociatewvith meditationhavejustbarelybeen
addressetby the scientificcommunity,andfuture studieson theseopicscould not only help
uslearnmoreaboutthe correlatesand outcome<f meditation,but alsomore aboutthe con-
nectionbetweermind and body,and potentiallymore aboutwhathascometo beknown as
theabiofield® andits rolein our well-being[127].

Otheroutcomeof meditationpracticehaveto do with aviscerakensef greaterembodi-
ment,or feelingcomfortableawakeandawarein one'sbody.Repeatedigirectingattention
towardwhataretypicallyimplicit or automaticbodysensationsnayincreasehe sensef
embodiedpresencebinotherwords,experiencingoneselto befully one'sbodyin the present
moment.Interoceptiveawarenes@warenessf signaldrom insidethe body)is alsoan areaof
increasingnterest[128]. While anumberof earlystudiesshowedhat meditatorsareno better
ataccuratelyassessingeartratethan non-meditatorg129,130],otherresearcherhavefound
increasedreathawarenesplL31],increasedeartbeatietectionaccompaniedby increased
emotionalawarenesflL32],andincreased:oherencédetweersubjectiveassessmerf emo-
tion andheartperiodin trainedvipassananeditators[133]. Theincreasingevidencehat
humanscanbecomeawareof whatwerepreviouslypurelynon-consciougprocesseklaspro-
found implications,and providesalargeand potentiallyvaluablesphereof scientificinquiry.

Onceagainthesephenomenaertainlyprovidechallengeé termsof measuremenand
methodologybut sodo otherareasf inquiry thatrequireingenuityto operationalizeFuture
directionsfor rigorousresearcton anomalougphysicaland perceptuaphenomenaluring or
asaresultof meditationcouldinclude 1) qualitativemeasureso betterunderstandhe nature
of theseexperience<) developmenbf quantitativemeasure$o assessubjectiveexperiences
of embodiment/physicalityheat,cold, tingling and prickling of the skin,2energy®surgesetc.;
3) objectivelymeasuringphysiologicatorrelatef subjectivephysical perceptualpr energy
experienced}) investigation®f whethermeditativeactivitiescanresultin functionalphysical
improvementge.g.strength balancepr extraordinarycapacitiegor physicalperformancepr
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5) exploringhow embodiedoresencelueto meditationpracticesnfluencehumaninterac-
tionswith virtual or augmentedeality (seg134]).

Theseandotherareaf bodysensationsndperceptuaphenomendhat occurnaturally
in meditationprovidearich openfield for newresearchThesdinesof inquiry not only pro-
videanopportunity to learnmore aboutthe effectsof meditation,but alsoto learnmore about
mind-bodyinteractionsin the contextof the speciatraining that meditationpracticegprovide.
Justaswelearnmore aboutthe potentialof the humanbodythrough Olympiclevelsports we
might learnmore abouthowthe mind andbodywork togetherby investigatinghosewith
extensivenentaltraining throughmeditation.

IV. Spatial/Temporal phenomena

Contemplativepractitionersanecdotallyreport experiencingime and spaceifferentlyduring
or asaresultof meditationpractice Indeed,an alteredsensef time suchasregulartime seem-
ing shorteror longerthanusual,or experiencingawarenesm the pastor in thefuture was
reportedby 86%of our surveyparticipantswith over60%reportingthis2manytimes©or
aalmostalways.©Overhalf of our respondent&xperience@n alteredsensef spacesuchas
feelingsomethingcracklingin the air, sensingsomethingacrossadistancepr asensef space
beingdistortedfrom its usualmode,with over30%reporting oneof theseéémanytimes®or
aalmostalways.dncreasedynchronicitiegmeaningfulcoincidencespr eventsor information
appearingatthe sametime or placefor no apparenteason)wereendorsedoy 82%of the par-
ticipants.Indeed,increasedynchronicitiesvasthe sixthmostcommonexperiencamongall
thosesurveyed82%havingexperiencedt atleastonce),evenhigherthantherateof experi-
encesvemight expecfrom meditationpractice suchasalteredbodysensations.

Recommendationfor future researchn this domaininclude:1) usingqualitativeresearch
to assesmorefully the subjectivedescriptivenatureof meditators'alteredperceptionf time,
spacegr synchronicitiesn their lives;2) usingexperiencesampling daily assessmentst
questionnaire$o evaluatehe frequencyandsaliencef suchexperiences3) exploringobjec-
tive physiologicatorrelatesf the subjectiveexperiencef timelessneg$9] or connections
with othersatadistanceseg135]), or the sensef spaciousness timelessnessed136]);4)
assessinthe effectof theseexperiencesn identity, decision-makingmoodregulation,or
otherclinical outcomesand5) developingnethodsfor reliableinduction of theseexperiences
undercontrolledconditions.

V. Extended perception

Extendedperceptionrefersto perceptiongpeoplemayhavenaturally,or developoverthelife-
spanthatgobeyondtraditionally understoodnotionsof how information canbeperceived.
Advancedneditatorshavedemonstratedhtleasttwelveperceptuatapacitieshat scientists
oncedismissedsimpossibld107]. Thesecapacitiesnclude,for examplelucid dreaming,
lucid nondreamsleepandheightenegerceptuabpeedandsensitivity What further capaci-
tiesawaitrecognition?

Overhalf of the meditatorsin our samplereportedexperiencinglairvoyancer telepathy
(perceivinginformation that could not havebeenknown to them by anyknown physical
meansput laterturned out to betrue) atleastonce.Not only that, but the majority alsofound
the experiencésomewhapleasantand2quite meaningfulor important.©

Discussion®f therelationshipbetweermmeditationpracticeand advanceaapacitie®f
meditatorscanbetracedin written form backto Patanjali'sY ogaSutraspublishedroughly
two thousandyearsago[36]. Claimssuchasprecognition,clairvoyancetelepathyandmind-
matterinteractionsarestill controversialalthougha growingbodyof literaturesuggestthat
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somesuchclaimscouldbesupportecby data[137+139]Externalphysicaphenomenagr
objectsmovingby anon-physicaforce,physicalobjectsappearingvhentheyhadnot been
therebefore pobjectsfalling over,alight goingout, psychokinesig¢the supposedbility to move
objectsdby mentalattentionor intention alone),or otherphysicaimanifestationshat seemed
to haveno physicalcauserealsodiscussedh historicalliterature.Approximatelyone-third of
themeditatorsin our sampleendorsechavingexperiencegdomethingike this atleastonce.

Peoplealsoreportedsensinga connectionwith non-physicakntities(definedasnonphysi-
calentitiesin your awarenesgjision,or hearing,suchasa God presencehigherpowersdivine
beingsor angelsdemonsor negativeigures,guidesor othervisitors)evenmore oftenthan
experiencingaconnectionwith real-lifemeditationteachersyith 32%reportingthis2many
times®or 2almostalways®andanother52%at leastwice.

If newto thisliterature,scientistencounteringhesedeasfor thefirst time might argue
thatif theseexperiencewereprevalenttheywould haveheardmore aboutthem.However,
thevastmajority of cliniciansandresearcherdo not askabouttheseexperiencem their
assessmentd meditativepracticesand giventheir controversiahature,modernmeditators
maybereluctantto sharesuchexperiencesindernon-anonymousonditions.However,
manybut not all respondentsn our surveyreportedtheir extraordinaryexperienceto their
meditationteacherswhentheydid sharethe experiencetheyperceivedeacheras®some-
what®to @very much®willing to discusghe experiencavith them,and 75%of teachergave
theimpressionthattheywereimportant to reflectupon, 40%?very much®so.

It isimportant to note hereagainthattheredid not appeato beasubstantiallyhigherrate
of psychologicatlisordersin this samplethanin the generapopulation.While theseexperi-
encesouldbecompletelyillusory, theyalsocould point to aspect®f humanpotentialand
realitythat challengeprevailingparadigmsWesternscientistanayhesitateto entertainthe
possibilitythat onepossibleexplanatiorfor theseperceptionof non-localaspectsf con-
sciousnesarethattheyareontologicallyreal.In manymeditativetraditions,whethertheyare
consideredealor not, theseexperiencearediscountedaspotentiallyderailing.Patanjaliand
othershavecautionedthatfocusingon suchexperiencingcanbeseductivecauseegocentric-
ity, or becomedistractiong140].

At the sameime, thereareviewswithin somecontemplativeraditionsthat suchexperi-
encesanbe utilized with wisdomand compassiorby experienceanastersand somehighly
respectegbractitionersof contemplativeraditions haveencourageanoreresearcton such
domains.ForexampleBuddhistmonk and collaboratoron severaheurosciencstudiesof
meditation,Matthieu Ricardwasaskedat the Mind andLife Institute'sinternational Sympo-
siumon ContemplativeStudiesn 2012whathethoughtwould beimportant for scientistgo
studynext.He respondedhatreincarnation/pastivesandtelepathymight beimportant fron-
tiersto investigatd141], sharinghis own personakxperiencef telepathywith ameditation
teacherlndeed two of the strongespositivecorrelationsbetweerself-reportedengthof life-
time meditationpracticewerewith 2connectionwith ateacheior guruwhowasnot physically
presentyr = .29,r*= .08,p < .01)and?clairvoyanceor telepathyr = .30,r>= .09p < .01).

While respectinghe concernsof both perspectivest is possibleahatthetime hasarrivedto
cautiouslymovebeyondearlierassumptionandfor investigationgo includesomeof these
capacitiesMethodscurrently existthat allowempiricalevaluationn the areaslescribedn
this paper.Someempiricalresearctalreadyshowshat thosewith ahistory of meditationprac-
ticedemonstrategreaterPpsi® capacitie$68,69,71,142+144]Futuredirectionsthatintrepid
researchermayconsiderincludel) correlatingdifferenttypesfrequencyandlengthof medi-
tation practicewith avarietyof rigoroustestsfor extraordinarycapabilitie§145]; 2) testingfor
extendechumancapacitiesuchasprecognition clairvoyancetelepathypr mind-matter
interactionsundercontrolledconditionsduring or justfollowing meditation;3) utilizing
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implicit measuresi.e.thosethat do not requireconscioushoicebut examinephysiologicabr
reaction-timemeasuresfo investigateextendechumancapacitiesluring or relatedto medita-
tion practicepr 4) including extendechumancapacitievariableor questionnairdtemsin
moretraditional studiesof meditation,to assesthemaspredictors,outcomespr mediators,
and5) studiesof peopleengagingn long-termor high intensitymeditationpracticesvho
havebeenreportedto exhibitexceptionatapacitiesyirtues,stateof consciousnesand post-
conventionaktage®f development.

VI. Other recommendations

Difficult experiences in meditation. Meditationis usuallyconsideredalow risk interven-
tion andadverseeventsarerelativelyrare.While reportsof fearandterrorswerethe leastcom-
monly reportedtypeof experienc@mongrespondentsn our surveythis doesnot meanthat
suchreportsshouldbeignored.A full 32%of participantsin our samplereportedfeelingdis-
turbing feelingsof fear,dread,or terror during or asaresultof their meditationpractice A
smallbut growingbody of researcton adverseffectdrom meditationpracticeexistsand
thereis opportunity to investigatehis domainfurther.

For examplemeditationpracticeshaveat timesbeenassociatedith antisociabehavior,
restlessnesgeductionin emotionalstability[146]. Evenlongterm meditatorshavereported
adverseffectd147]. Therehavebeensomereportsof psychosigand maniatriggeredby medi-
tation in the scientificliterature[148+150[151] andin lay publicationg[152]. Furtherexam-
plesincludedepersonalizatiofil 53], and casaeportsof brain activity correlatedwith seizures
[154,155].Generallythesefindings areconsistentvith the notion that meditativepractices
canhavepowerfuleffectson mind andbody.Changesn self-imageandworldviewcanbe
signsof psychospirituaprogressbut canalsobeaccompaniedy significantanxiety.Like
otheractiveinterventions significantnegativepsychologicaside-effectsnayoccurin a
minority of individuals,especiallyhosewith apre-dispositiontowardsmaniaor psychosis.

Amongresearcheraho areenthusiasti@aboutthe benefitsof meditationbeingdiscovered
in contemplativesciencetheremaybehesitanceo examineadverseeventsnegativeside
effectsof meditation,for fearthat this will engendefear,restrictresearchor lesserenthusi-
asmfor the practice Most studiesdo not includeanyitemsaskingaboutdifficult statesor
strugglesvith meditationpractice However it is possiblehat difficult and distressingexperi-
encesnaybeinvolvedin oneof the major challenge$o clinical researcton meditation:
adherence.

Asmentionedearlier,LindahlandBritton [156] haveaddressethesequestiondy collect-
ing dataon challenginggifficult, or impairing experienceassociatetith meditation,the
resultingtaxonomyof which shouldaid in encouragindgurther researchBuilding and extend-
ing thisresearclusingavarietyof methodologiesvill only strengtherthefield of meditation
researchln addition, distressingpr difficult statesanbeviewedashaturalaspectsfthetra-
jectoryof spiritual or contemplativegrowth,andwhenproperlysupportedcancatalyzeosi-
tive outcomed157,158].Asone AmericanBuddhistteacherShinzenYoung[159] putsit:

It is certainlythe casehat almosteveryonavho getsanywherewith meditationwill pass
through periodsof negativeemotion,confusion disorientation,and heightened
sensitivity.. . for someduration of time, thingsmaygetworsebeforetheygetbetter.. .. This
phenomenonwithin the Buddhisttradition, is sometimeseferredto as?falling into the Pit
of the Void.° It entailsanauthenticandirreversibleinsightinto EmptinessandNo Self.. ..
In asenseit's Enlightenment'€vil Twin. . .In somecased takesmonthsor evenyearso
fully metabolizebut in my experiencehe resultsarealmostalwayshighly positive.
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Conductingmoreresearcton thesdlifficult statesand stageshouldhelpclinicianshelp
their clientsnavigateand potentiallyleverageheseexperiences.

Context. Thoughnotincludedexplicitlyin our surveywerecommendhatinvestigation
of therole of the environmentalcontextin which meditationpracticeoccursrepresents
anotheressentiallyvide-opertfield for future researcherdlhe physicakenvironment,anduse
of objectsjcons ritualsand sacredlacesavetraditionally beenthoughtto enhancemedita-
tion practice.Therearea potpourri of perceptuatuessuchasincensecandlesimagesmusic,
bells,andthe wearingof speciatlothing, useof sacredoods,or fastingor avoidingcertain
foodsthat areroutine partsof contemplativaraditionsand haveyetto beinvestigatedcientif-
ically.In somecaseshesecontextuaklementsarethoughtto help@carry®apersoninto
deepemeditativepractice andenhancéts benefits.

Environmentalcuessuchascolor[160],odor [161],andimaged162] havebeendemon-
stratedto affectemotion,cognitiveprocessingandbehavior.This mayaccountfor therole
thatenvironmentalcuesplayin meditation.However,somespirituallore suggestthat build-
ings,rooms,placesor objectsn which manypeoplehaveengagedn spiritual practicesor
long periodsof meditationfeelqualitatively/subjectivelgifferentthan objectsor placeghat
havenot beenassociatewith suchpracticesFor examplesometalk aboutthe astilinessr
avibration® of atempleor old churchbbut objectivemeasuresf that subjectivelyperceived
phenomenorarelacking.Only asmallamountof researcthasbeenconductedon whathas
beentermed®conditionedspacd163],°in otherwords,spacahat hasbeenpurportedto be
imprinted by intentionsalone andthis maywarrantfurther exploration.

In addition, the cultural context,intentions,purpose andvaluesheldby the meditator'stra-
dition or community (andwithin the practitioner)likely impactmeditativeexperienceand
outcomesFor exampleapersonwho operategrom acollectivistcultural orientation[164]
might havedifferentexperiencesf meditativebenefitthanthosewho comefrom moreindi-
vidualisticcultures Many long term meditationpractitionershold rich worldviews peliefsys-
temsandethicalguidelineghatinform their motivationsfor meditativepracticeand quite
possiblythe phenomenologwf their experiences meditation.However theimpactof world-
viewandethicalsystemgomponentdasnot beenspecificallyneasuredn the bulk of the
clinicalandneurophysiologicesearcho date.The novicesassayeth meditationresearchio
datehold abroadrangeof worldviews pftenpoorly informed by the spiritual and/or religious
foundationsof the meditativepracticesn whichtheyareengagingFor betteror worse jn clin-
ical settingghesemeditativepracticeshaveby andlargebeendivorcedfrom teachingsabout
ethicalguidelinesor philosophicaunderstandingaboutthe natureof selfandrelation of self
to world and/orthe sacredTherearebenefitsanddrawbackso this. Secularizingheseprac-
ticesallowsfor muchlargerdisseminatiorof them,aswell aspracticesunburdenedby dogmas
thatmayor maynot besupportedby evidenceHowever someof the2built-in® ethicalprotec-
tionsin traditional settingsandteaching$avealsobeenstrippedaway(suchas for examplea
meditationstudentbeingassignedo cleanthe templeto learnhumility andservicewhile also
experiencingranscendenstates)and practicesun therisk of becomingsuperficialwhen
decontextualized.

Thefield of meditationstudiess likely to benefitfrom assessingvenin arudimentaryway
someof thesecontextualelementof meditationpractice and howtheymight impactout-
comesForexampleresearchersouldrandomlyassigrparticipantsto differentcontextual
environmentdor practiceandthen collectsubjectiveand objectivemeasurement©netest
might includehavingpersonsmeditatein aroom with anobjectrandomlyselectedsonethat
isregardedo deeperpracticeversusacontrol object.Alternatively repeatedneasureslesigns
couldalsobeusedin whichthe samepersonmeditatesn variousenvironmentsanddiffer-
encesn neurophysiologicatorrelatesaremeasured.
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Psychological development. Oneof the mostdramaticfindings of developmentagpsy-
chologyandneurobiologyis that, contraryto previousbeliefsdevelopmentancontinue
throughoutmuch of adulthood[165,166]. Therearenow morethan 100modelsof advanced
or postconventiona]167] stage®f adult psychologicatlevelopmen{168,169].Preliminary
mapshavebeenofferedoverthe centuriesdby contemplativeshut agrowingbody of empirical
researctsuggestthat for moral, cognitive,and manyother capacitiesuchaswisdomand
self-transcendencdgvelopmentancontinuewellinto the elderyearqd170+177]However,
therehavebeenveryfewstudiesof the effectoof meditationon psychologicatlevelopment,
eventhoughacceleratinguchdevelopmentnaybeoneof the mostimportant contributions
the practiceof meditationcanmake,and oneof our contemporaryworld'sgreatesheeds.

Ethical issues. Asthe scopeof meditationresearchis broadenedandextraordinaryexpe-
riencesaretheincreasinglythe focusof studiesijt will beimportantto identify andaddress
ethicalissueghat mayarise Indeed,abarrierto including theseexperienceandtopicsin the
field of meditationresearchmayhavebeenaconcernthattoo muchemphasi®n theseexperi-
encesouldencouraggeopleto becomedistractedirom the primary goalsof meditation,fos-
ter experiences meditationthat could beiatrogenicfor patientsandclients,or bring to light
experiencethat clinicianswereunequippedo addressHowever simplyignoring suchexpe-
riencesdoesnot makethemgoaway doesnot preservehe ethicalfoundationsof meditation
practice hor isit aneffectiveclinical approach178].Instead we mustcreateasetof clinical
andethicalguidelinesfor helpingclients,studentsand patientsnavigateandintegratethese
experience® enhanceratherthandetractfrom, their well-being. Educatingcliniciansand
researcheraboutthe potentialfor theseexperienceto occur,including questiondo screen
for distressdepersonalizatiorgr changesn functioning relatedto meditationpracticein
assessmentandidentifying aclinician with expertisén treatingsuchissuedor referralsor
consultationareall possiblecomponentsof an ethicalapproach.

Conclusions

Thegoalof this paperandthe accompanyingnline materialss to sharethe findingsand con-
clusionsreachedy the Futureof Meditation Researchvorking group. Thesédncludethefind-
ingsof asurveyinvestigatinghe prevalencef extraordinarymeditativeexperienceand
recommendationgor expandinguture researcton meditation.The surveydemonstratedhat
anumberof experiencesbmystical/trascendentsocial/relationalphysical/perceptuagnd
spatial/temporakxperiencesand extendechumancapacitiegreprevalentandsalientto
thosewho experiencehem,andthat meditationteachersaregenerallywilling to discusgthem
with students.

Onetheoreticalrajectoryof psychologicahnd spiritual developmenthroughmeditation
practicecouldbedescribedn broadstrokesasl) participantcomesn with distressor adesire
for greaterunderstandingor contentment,2) throughbeginningmindfulnesspracticesthe
participantlearnsto stabilizeattention,3) the participantlearnsto de-centerand observehe
contentsof their awareneser experienceatherthan beingcompletelyfusedwith their experi-
encesd4) the participantlearnsto volitionally makechoicesabouthow theywishto approach
experienceée.g.with acceptancdriendly investigationwith contemplationwith simplenon-
reactiveawarenessyith compassion)5) throughboth subtleand profoundinsights realiza-
tions,andexperiencethe participantbeginsto seehemselveandreality aslesdixed, is better
ableto understandcontext,shiftstheir sensef identity, andfeelsa sensef connectedness
(lesduality) betweerthemselveandothers,and6) throughtheseexperiencebecomesnore
compassionatéor themselveandothers lessreactiveessstressedand observegmproved
relationshipslessdepressiorandanxiety,andmore happinessT he premiseof this paperis
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thatin additionto experiencesecognizedn the contemplativditeratureassignsof spiritual
progresssuchasdecenteringrom individual ego-basedoncernsthe kinds of extra-ordinary
experiencewehaveentertainedn this papermayalsobeimportant partsof this process.

We proposethat theseexperienceareimportant to study.Theyhold the potentialnot only
to shedlight on effectsof meditationin thosewho practiceit, but mayalsoilluminate new
understandinggbouthumanpotentialandthe natureof reality. Someof theseexperiences
maybepurelysubjectiveor evenillusory, but if thisis the casetheyremainworth investigating
to learnmoreabouttheir functionalutility andtransformative(or disruptive)potential.ln
addition,asmeditationpracticecontinuesto increasen healthcaresettingsijt will beimpor-
tantfor cliniciansto beawareof potentiallyimportant, distressingr overwhelmingexperi-
encepatientsmayhave.

Researchemsishingto exploresomeof thesedomainsmayencounterreluctanceresistance
or evenridicule from the scientificandacademicommunity. Many aspect®f meditation
havebeenexcludedrom scientificdialogueto allowcontemplativescienceo matureandbe
acceptecsafield with scientificrigor. A focuson the cognitiveand physiologicabutcomesof
meditation,onceitselfa highly unconventionatopic of study,assuredhat thefield of contem-
plativesciencevould berespecte@ds®hard science,fatherthansoftor pseudoscienc&he
field hasunderstandablyle-emphasizedhatmaybeessentiahspect®f meditationby focus-
ing on componentpartsthat areeasieito operationalizeand more palatabldo scientists.

Butasshownby our surveyresultstherearedeeperand more mysteriousaspect®f medi-
tation practicethat areworth exploring.Our premiseis thatthesemportant aspectef medita-
tion arewithin the boundsof scientificinvestigationcanandshouldbestudiedwith scientific
rigor, andthattheir exclusionfrom scientificdialogueunnecessarillimits our knowledge.
Our experiencehusfar, presentinghis researcho studentsandat professionaimeetingss
that1) researcherarefascinatedy theseopics,2) thatemergingfindingsoftenmapon to
their personakxperienceandobservation®f studentsandresearclparticipantsaswell asthe
spiritual traditionsfrom which manyof thesepracticeemergedand 3) theyaregratifiedto
hearthatthereareintelligent,rigorous,and empiricallysoundmethodsto studythem. Stu-
dentsandresearchere/ho areinterestedn investigatinghesedomainsof meditationmay
find it usefulto visit the Futureof Meditation Researchvebsiteo find awealthof references
andrecommendationsanonline courseexpandingon thetopicsreviewedn this paperanda
community of researcherasho arepursuingthesedomainsof inquiry.

Theaim of this paperwasto bring attentionto someof the more controversiahndless
studieddomainsof meditation.We suggesthat theseaspect®f meditationmaybecrucialto
people'psychologicaandspiritual developmentandratherthan beingside-effects;ould
representmportant outcomeof meditationpractice or serveasmediatorsand/or mecha-
nismsby which meditationconfersbenefits Thesearenagepresentargelyunchartedscien-
tific terrain and provideexcellenbpportunitiesfor newandexperiencedesearcherdVe
hopethis paperprovidedafoundationfrom which future researcltanexpand We believet
offerspreliminary supportto Maslow's179] provocativeclaimthat2whatwecall 'normal‘in
psychologys reallya psychopathologgf the averagesoundramaticand sowidely spreadhat
wedon't evennoticeit ordinarily® (p. 16). Theintention of this paperis to invite all of usto
stepinto anewparadigmfrom whichto exploreoneof the greatesbf humanquestsbthe
understandinghealing,andenhancemenof the humanmind.
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