


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 meditationresearchhasgrownexponentiallyin thepasttwo decades.A totalof
about500peer-reviewedscientificarticleson thescienceof meditationexistedin 1990.Today,
thereareover4,000(USNationalLibraryof Medicine,pubmed.com).About 25paperswere
publishedperyearin the1990's,whereasover400werepublishedin 2016.Thisrapidexpan-
sionof thefield iscommendableandhasledto alargeincreasein theknowledgeof cognitive,
psychological,andneurophysiologicalchangesassociatedwith meditativepractices,aswellas
makingimportant contributionsto thecurrentpsychotherapeuticarmamentarium.

Carefuleffortsbyclinicians,theorists,andresearchersto understandmeditationhaveledto
aslowbut steadyshift towardstranslatingmeditativepracticesinto clinicallyrelevantinterven-
tions,andexaminingtheir effectson biologicaloutcomes[1±7].Forexample,secularized
mindfulnessinterventionssuchasMBSR(MindfulnessBasedStressReduction)andMBCT
(MindfulnessBasedCognitiveTherapy)haveshowntherapeuticbenefitfor managingpain
[8±10]improvingmentalandemotionalhealth[11,12],andaddressinghealthbehaviorssuch
asovereating[13] andsubstancedependence[14±17].Largesystematicreviewsshowthatcon-
templativepracticesinfusedinto 8-weekinterventionscanreducestressandincreasewell-
beingin comparisonto activepsychotherapeuticcontrol interventions[11,18,19].Mindful-
nesshasalsobeenlinked to increasedcreativity[20], offsettingage-relatedcognitivedecline
[21], andimprovedbehaviorandattentionin youtheducationalsettings[22,23].

Thisburgeoningbodyof researchhasshedsignificantlight on theeffectsof meditation
practiceson basicmechanismsof attention,perception,emotionandcognition[24±26].A
robustnewfield of contemplativeneurosciencehasemergedfrom studiesof changesin brain
function andstructureassociatedwith long-termmeditationpractice[3, 24]andshort-term
mindfulnessinterventions[27±30].A growingbodyof literaturehasbeenexploringthebio-
logicalandphysiologicalmechanismsof meditation,includingmodulationof inflammation,
cell-mediatedimmunity, self-relatedprocessing,inhibitory control andprotectivefactorsin
biologicalmarkersof aging[31±33].

While theseeffortsin meditationsciencearedeeplyinsightful,therearemanyoutcomes,as
wellasphenomenologicalstatesof consciousandnon-consciousprocessing,thathaverarely
beenexaminedin thescientificliteratureto date.

Numerousnon-ordinaryexperiencesduring or asaresultof meditationaredescribedin
thetextsandteachingsof contemplativetraditions[34±41].Someexamplesof theseinclude:
ªawakeningºor ªenlightenmentºexperiencesmarkedbyprofoundalterationsof self-identity,
self-narrativeandclarityof perception;transcendenceof thephysicalbodyor out of body
experiences;experiencesof onenessandinterconnectedness;spiritual transmissionfrom
teacherto student;dyadic,group,andrelationalexperiences;experiencesof non-physical
energies(e.g.chi,qi, shakti);mind to mind communication,precognition,veridicalpercep-
tionsatadistanceor extra-sensoryperception;past-liferecallandreincarnationexperiences;
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synchronicities;experiencesof God,deities,andothernon-physicalentities;anddifficult
stagesof meditation,andperiodsof disorientationanddepersonalization.

With somenotableexceptions,mostempiricalresearchon meditationdoesnot address
thesekindsof experiencesascomponents,outcomes,or mechanismsof meditation,in part
becausethesenon-ordinarystatescanbedifficult to captureandinvestigatein laboratoryset-
tings.However,anecdotal,survey,andinterviewdataindicatethat theseaspectsof meditation
maybemoreprevalentthaniscommonlyrecognized,couldrepresentimportant mediatorsor
mechanismsbywhichmeditationleadsto beneficialcognitive,behavioral,andphysiological
outcomes[42±44],andcouldthemselvesbesalientoutcomesof meditationpractice.

It isgenerallyacceptedthatmeditativepracticesengenderaªwitnessingawarenessº[35] or
meta-awarenessof internalandexternalstimuli that isdistinct from ordinaryconsciousness.
Researchershaveinvestigatedthisandsimilarconstructsasimportant mediatorsof thebene-
fits of mindfulnesstraining, includingdecentering(theability to observeone'sthoughtsand
feelingsastemporary,objectiveeventsin themind, asopposedto reflectionsof theselfthatare
necessarilytrue) [45,46],metacognitiveawareness(in whichnegativethoughts/feelingsare
experiencedasmentalevents,ratherthanastheself)[47], andre-perceiving(beingableto dis-
identify from thecontentsof consciousnesssuchasthoughtsandviewmoment-by-moment
experiencewith greaterclarityandobjectivity)[48]. But therearesubjectivelyreportedstates
of awarenessthatoccurduring or asaresultof meditationthatgobeyondmetacognition.

A smallbodyof researchhasbeenconductedinto mystical,transcendent,nonlocalor non-
dualaspectsof meditationpractice.Tart [49] pioneeredscholarlyexaminationof alteredstates
of consciousnessproducedbymeditationpracticesandtheir effecton psychologicalwell-
being.Goleman[50] surveyedseveraltypesof meditationphilosophyandpractice,whichat
thetime hadreceivedscarceattentionin psychologyor empiricalresearch,noting thatmostof
themfocusedon changingconsciousnessandfosteringanawakenedstateor ahypothesized
ªfifth stateof consciousnessº[51] characterizedbyanexperienceof ªpureawarenessºin wak-
ing life.Transpersonalpsychologyhasexploredmysticalexperiencesin depth,relyingprimar-
ily on theoryandqualitativeratherthanexperimentalresearch[52±54].William James[40],
CarlJung[55,56],andAbrahamMaslow[57] exploredtheseareasaswell,althoughthespiri-
tualor transcendentaspectsof their contributionsdo not oftensurfacein themodernpsycho-
therapeuticor scientificmilieu.

More recently,both theoreticaldescriptions[58] andempiricalinvestigations[59,60]of
subjectiveexperiencesof non-duality(asenseof oneness,or aperceiveddissolutionof thedis-
tinction betweentheobserverandthecontentsof observation)haveemerged.Thesestatesare
thoughtto occurwhenthesilentbackgroundawarenessencounteredin meditationbecomes
sufficientlystabilizedandintegratedwith thedailywakingexperience,sothat thehabitual
reifieddualitiesbetweensubjectandobject,selfandother,in-groupandout-groupdissipate.
Thesestatesarehypothesizedto leadto amorespacious,compassionateandauthenticwayof
being[61], andappearto haveadistinctneurophysiology[60,62].

A largebodyof researchexistson TranscendentalMeditation(TM), apopularmantra-
basedcontemplativepracticethat isbeingutilizedin secularsettingssuchasschools,hospitals,
andbusinesssettings.TM isexplicitlydesignedto accessandmaintaintranscendentstates
(asopposedto otherformsof secularizedmeditationthataredesignedto reducestress
throughmeta-cognition,for example)[63]. TM proponentspositthatareductionin mental
andphysicalactivitythroughmantrarepetitionengendersanexperienceof ªtranscendental
consciousness,ºdescribedasªself-awarenessisolatedfrom theprocessesandobjectsof experi-
ence.. .characterizedby theabsenceof theveryframework(time,space,andbodysense)and
content(qualitiesof inner andouterperception)thatdefinewakingexperiencesº(p. 77)[64].
Thepracticeis theorizedto normalizevarioussystemsin thebody,particularlythosethat

Future directions in meditation research

PLOS ONE | https://doi.org/10.1371/journal.pone.0205740 November 7, 2018 3 / 30

https://doi.org/10.1371/journal.pone.0205740


engagethesympatheticnervoussystemandassociatedhypothalamic-pituitary-adrenalaxisin
adaptingto environmentalstressors[65]. Empiricalevidenceindicatesthat thetranscendent
stateisneurologicallydistinct from usualwaking,dreaming,or sleepstates[66,67],andit is
hypothesizedto beresponsiblefor thedemonstratedbenefitsof TM.

Therehavealsobeenempiricalstudiesof whathavebeentermedªnonlocalºaspectsof
humanconsciousnessassociatedwith meditationpractice.During or asaresultof meditation,
peoplereportexperiencesof perceivinginformation thatdoesnot appearlimited to thetypical
fivesensesor seemsto extendacrossspaceandtime,suchasprecognition,clairvoyance,and
mind-matterinteractions(describedasªsiddhisºin theHindu yogictraditions)[68]. While
controversial,thesestudiessuggestthatahistoryof meditationpracticeincreasesthelikeli-
hoodthat laboratorymeasuresof theseextendedformsof perceptionwill beobserved[69±71],
indicatingthat theremaybeveridicalelementsof thesubjectivereportsbymeditatorsof time-
lessness,boundarilessness,andinexplicableperceptualphenomena.

It ispossiblethat theseexperiencesof self-transcendence(definedastheextentto which
individualsconceivethemselvesasintegralpartsof theuniverseasawhole[72]), areactive
ingredientsin contemplativepractices.Philosophershaveproposedthatmeditationmight
engenderatransformationfrom abody/ego-basedself-identityto aworld/universe-centered
experienceof selfnot tied to thelocalbodyor limited to theself-narrativeof theindividual
practitioner[73]. Someempiricalevidenceisbeginningto emergesupportingthis idea.For
example,Bormannetal.[59] specificallyinvestigatedthespiritualcomponentof amantram-
repetitionmeditationinterventionin veterans,showingthatexistentialspiritualwell-being
mediatedimprovementin PTSDsymptoms.Anotherstudyshowedthat transcendentalmedi-
tation decreasedanxiety,improvedmood,anddoubledacutepain tolerancein comparison
with secularformsof meditation[74].

VagoandSilbersweig[75] proposeaframeworkfor understandingtheneurobiological
mechanismsof meditationcalledS-ARTÐreferringto self-awareness,self-regulation,andself-
transcendence.Their definition of self-transcendence,ªapositiverelationshipbetweenself
andotherthat transcendsself-focusedneedsandincreasesprosocialcharacteristicsº(p. 1) isa
morepsychologicaldefinition,but comescloseto theformsof transcendenceweareproposing
might bearfurther investigation.While therehasbeenanunderstandableandcarefulempha-
sison secularizingmeditationpracticesfor clinicaluse,it ispossiblethat themystical,trans-
personal,or transcendentaspectsof contemplativepracticesarenot only epiphenomena,but
couldbeimportant outcomesof meditationpractice,or mechanismsof actionthatarein part
responsiblefor positiveoutcomessuchasreducedstressandimprovedmood.

Between2013and2016,ataskforceof meditationresearchersandteachersmet in aseries
of four three-dayworking meetingsto identify thestateof thecurrent literatureon this topic
anddiscusshowto broadenthetypesof constructsbeinginvestigatedin meditationresearch.
Thegroupultimatelyidentifiedseveralcandidatedomainsthat futureresearchcanfruitfully
pursue.Beforemovingforwardto recommendthesedomains,across-sectionalsurveywas
conductedto investigateprevalenceandperceivedsignificanceof theseunder-studiedexperi-
encesamongmeditationpractitioners.Theresultsof thissurveywereusedto guiderecom-
mendationsfor domainsof experiencemostfrequentlyencounteredby real-world
practitioners.

Materials and methods

Participants

Participantswererecruitedthroughsocialmediaandemaildistribution,academiclist-servs,
andonlinedirectoriesof meditationteachersandpractitioners.Recruitmentwasnot random,
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but awidenetwascastto achieveasbroadanddiverseasampleaspossible.In recruitment
materialsno mentionwasmadeof extraordinary,transcendent,or unusualaspectsof medita-
tion, to reducethelikelihoodof interestin thetopicbiasingrespondents.Instead,participants
weretold that thesurveywasdesignedto assesstheprevalenceof ªpersonalexperiencesºdur-
ing or relatedto meditation.Theonly inclusioncriterion washavingacurrentor pastmedita-
tion practice.If participantsrespondedªnoº to thesurveyquestionªHaveyoueverpracticed
meditation?ºor if theywerebelow18yearsof age,theywereexcluded.

Online survey

Developmentof theonlinesurveyoccurredduring thethird of four 2±3dayworking group
meetings.Weconductedacomprehensiveliteraturereviewprior to themeetings,to explore
whetherthedomainsof meditationresearchwesuspectedwereunderstudiedhadreceivedany
substantiveresearchattention.At thefirst two meetings,weengagedin acollaborativeprocess
of mappingthefield to determinewhatdomainsof meditationresearchwereexperiencing
growthin funding,interest,andpublicationsascomparedto aspectsof meditationexperiences
andoutcomesthathadreceivedlessinterest.Weengagedin aprocessof consensusbuilding
regardingwhichcategoriesremainedto bepursuedwith academicrigor. Severalcategoriesof
under-studiedbut potentiallyimportant domainsof meditationexperiencewereidentified,
andour nextstepwasto determinewhetherexperiencesandoutcomesassociatedwith those
domainswereactuallyexperiencedbypeoplepracticingmeditation.Termsweredefined,
existingmeasuresidentified,anditemscreatedfor constructswithout adequatemeasuresto
assesstheprevalenceof suchexperiencesduring,after,or relatedto meditation.

Mystical and transcendent experiences weremeasuredwith anadaptedversionof the
RevisedMysticalExperienceQuestionnaire(MEQ30).TheMEQ30isathirty-item question-
naireoriginallyusedto measuremysticalaspectsof psilocybinandotherpsychedeliccom-
pounds'effectsin laboratorystudies[76,77].Thescalehasexcellentinternalconsistencyfor
thetotal score(alpha= .93),andgoodinternalconsistencyfor thefour subscales:(1) Mystical,
alpha= .93;(2) PositiveMood,alpha= .83;(3) Transcendenceof TimeandSpace,alpha= .81;
and(4) Ineffability,alpha= .80.Therevisedmeasureasked,ªHaveyouhadanyof theseexperi-
enceswhilemeditating?ºwith respectto 30experiencessuchasªLossof your usualsenseof
time,º ªSenseof aweor awesomeness,ºªExperienceof amazementandecstasy,ºor ªSensethat
theexperiencecannotbedescribedadequatelyin words.ºResponseoptionswere1 = Thishas
neverhappenedto me;2 = Thishashappenedonce;3 = Thishashappened2±5times;4= This
hashappenedmanytimes;or 5 = Thisalmostalwayshappensto me.Themaximummean
scorefor eachsubscaleis5,andtheminimum is1.Meanscalescoreswith standarddeviations
andpercentageof totalpossiblewerecalculatedasrecommended,and.percentagesof respon-
dentsendorsingeachitem arealsopresented.

Extraordinary experiences. To assesstheprevalenceof andresponseto otherextraordi-
naryexperiences,thesurveyaskedaboutotherdomainsof interestthatemergedduring the
working meetings.Social/Relationalitemsincludeditemssuchasfeelingastrongconnection
to ameditationteacher,experiencingasenseof collectiveenergyin groupmeditation,and
whetherthemeditationpracticehappenedin agroup,during aretreat,or in asacredplace.
AnomalousPhysicalandPerceptualitemsincludedsensationsin thebodynot apparently
causedby thephysicalenvironment(e.g.heat,cold,tingling), alteredsenseof vision,hearing,
bodysensations,smellor tasteandbreathing,analteredsenseof time or space,analtered
senseof awarenessor identity, increasedsynchronicities(unlikelycoincidencesperceivedas
meaningful),andperceptionof nonphysicalentities(suchasaGodpresence,higherpowers,
divinebeingsor angels,demonsor negativefigures,guides,or othervisitors).Experiences
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relatedto subjectiveexperiencesof extendedperceptionincludedexternalphysicalphenom-
ena(objectsmovingwithout apparentphysicalforce),andclairvoyance/telepathy(perceiving
information thatcouldnot havebeenknownto youbyanyknownphysicalmeans,but later
turnedout to betrue)).Difficult Statesincludeditemssuchasdisturbingfeelingsof fear,and
dreador terror during or aftermeditation.

Participantswerealsoaskedif theycommunicatedanyof thoseexperiencesto ameditation
teacher,andif so1) whethertheteacherwasinterestedor willing to discusstheexperiences,2)
howimportant theteacherthoughttheexperiencewas,and3) whethertheteachergaveany
adviceor insightinto theexperience,andthesettingin whichtheexperiencehappened.To
assessperceivedimportanceandvalenceof theextendedperceptionexperiences,because
theseexperienceshavebeenmorefrequentlyconsidereddistractionsor non-meaningfulside-
effectsof meditation,participantswerealsoaskedif thoseexperiencesweremeaningfulto
them,howpleasant/unpleasanttheyfound thoseexperiences.

Datawerealsocollectedon demographics,currentandpastreligious/spiritualbeliefsand
practices,meditationexperience,andself-reportedhistoryof psychologicaldisorders.Thesur-
veywasadministeredwith theSurveyMonkeyplatform(http://www.surveymonkey.com)and
took approximately45minutesto complete.SurveyswereadministeredbetweenNovember
10,2014andFebruary3,2015.All researchactivitieswereapprovedby theInstituteof Noetic
SciencesInstitutional ReviewBoard(IRB)andwereconductedaccordingto theprinciples
expressedin theDeclarationof Helsinki.Written informedconsentwasobtainedfrom all
researchparticipants.Thesurveyinstrumentandcodebookcanbefound in theS1andS2
Filessupportinginformation.

Statistical analysis

Datawereretrievedfrom SurveyMonkeyandeachentrycheckedfor appropriatevalues.Since
wewereprimarily interestedin prevalence,descriptivestatisticswerecalculated,including
means,standarddeviations,frequencies,andpercentagesdependingon datatype.Datawere
analyzedin MicrosoftExcel10.0(Microsoft,Redmond,WA) andSTATA/IC 12.1(StataCorp,
CollegeStation,TX).

Results

Demographics

1,856participantsbeganthesurvey.1,793respondedªyesºto havingeverpracticedmeditation
andwereover18yearsold (thosewhorespondedªnoº werenot askedto continue).Of those,
1,130participantscompletedtheentiresurvey.Only datafrom completersarereportedhere.
Participantswere59%female,and41%malewith anaverageageof 47± 16(range18±91).
Mostparticipantshadsomecollegeeducation(8%highschoolor equivalent;20%college/tech-
nicalschool;33%bachelor'sdegree;24%master'sdegree;15%doctoraldegree/professional
degree).Meditatorsfrom 66countriesaroundtheworld participatedin thesurvey.Themost
representedcountriesincludedtheUnited States(57%),Canada(8%),United Kingdom(8%),
Australia(4%),India (2%),Portugal(2%),Germany(2%),andNewZealand,Norway,and
Mexico(1%),with theremainder(14%)from countrieswith lessthan1%of participants.
Twenty-fivepercentof participantssaidªYesºto havingeverbeenformallydiagnosedwith a
psychologicaldisorder,with depressionandanxietybeingthemostprevalentdisorders
endorsed(Depression-19%,Anxiety-14%,Obsessivecompulsive-6%,Eating-2%,Psychosis-
1%,Impulsecontrol- 1%,Personality-1%).
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Religion/Spirituality

Participantswereaskedto indicatetheir childhoodspiritualor religiousaffiliation.Christian-
ity wasthemostendorsedaffiliation for all participants(73%)with thenexthighestbeing
None(11%)(seeTable1).Mosthadasinglereligiousinfluencegrowingup,with 7%of partici-
pantsendorsingmultiple religionsin childhood.Participantswereaskedhowmuchthischild-
hoodreligionor spirituality influencedtheir upbringingor howmuchit waspartof their
family life growingup,with aLikert scalerangingfrom 0ÐNot atAll to 5- Deeply.The
responsesweregenerallyevenlydistributed.(Not atall- 14%;1±18%;2±14%;3±21%;5±16%;
Deeply-17%).ªSpiritual but not religiousº wasthemostendorsedcurrentspiritualor religious
affiliation for all participants(Table1).Religiousandspiritualpracticewasquiteimportant in
participants'current lives,in comparisonto in childhood.In responseto thequestion,ªHow
important isyour religiousor spiritualpracticeto younow?º69%of participantsratedtheir
practiceVery Important,with 17%respondingSomewhatImportant,6%A Little Bit Impor-
tant,and9%Not Important.

Meditation practice

Theaveragenumberof yearsparticipantsengagedin regular(at leastonceperweek)medita-
tion practicewas14.7± 13.5(range0±75).In thelastsixmonths,71%of participantsengaged
in ªdailyº or ªmorethanweeklyºmeditationpractice(Not atallÐ2%,LessthanmonthlyÐ4%,
Lessthanweekly,morethanmonthlyÐ12%,Weekly-11%,Lessthandaily,morethanweekly
Ð30%,DailyÐ41%).Themostcommontypeof meditationpracticewasbreath-focusedfol-
lowedbyopenawareness/mindfulness/vipassana(participantscouldselectmorethanone:
TranscendentalMeditationÐ28%,breath-focusedÐ67%,bodyscanÐ34%,contemplative
prayerÐ20%,mantrarepetitionÐ31%,openawareness/mindfulnessÐ50%,visualizationÐ
38%).Themostcommonphysicalposturewassitting (Sitting-74%,Layingdown-20%,Walk-
ing- 2%,Other-4%).Mostpeoplepracticedmeditationat leastdailyor weekly,andmorethan
halfof theparticipants(56%)hadcompletedamultiple-daymeditationretreat.

Mystical experiences

TheRevisedMysticalExperienceQuestionnaire(MEQ30)subscalescoresaredetailedin
Table2.Themeanfrequenciesfor all 4 subdomains(Mystical(MYS),PositiveMood (PM),
Transcendenceof TimeandSpace(TTS),andIneffability (IN)) werein the3.26±3.71range,
indicatingfrequenciesbetweenª2±5timesº(3) andªmanytimesº(4).ThePositiveMood
domainwasmostfrequentlyexperienced,followedby Ineffability,Transcendence,andMysti-
calexperiences.

Frequenciesfor eachitem in theMysticalExperiencesQuestionnaireareshownin Fig1.
Over40%of respondentsreportedexperiencingall itemsexceptone(experienceof ecstasy)
ªmanytimesºor ªalmostalways.º

Extraordinary experiences

Extraordinaryexperiencesweremeasuredby itemsnewlydevelopedfor thisstudyby the
working group,arrangedinto categoriesincluding1) extraordinaryphysicalexperiences,2)
spatial-temporal,3) cognitive-psychological, 4) relational,and5) extendedphenomena.Cate-
gorieswerenot combinedinto subscales,but wereusedfor assessingprevalenceof eachindi-
vidualitem,andthereforeno factoranalysisor internalconsistencyanalysiswasperformed.

Thefrequenciesof theseexperiencesaredisplayedin Table3.Alteredbreathingandsensa-
tionsin thebodythatwerenot apparentlycausedby thephysicalenvironment(suchasheat,
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cold,pressure,tingling or otherbodysensations)werethemostcommonphysicalexperiences,
with 88%and85%of participantsrespectivelyreportingexperiencingtheseat leastonce,and
of those75%and73%of peoplereportingthat theyhadexperiencedthismanytimesor almost
always.Alteredsenseof time andincreasedsynchronicitieswerethemostcommonspatio-
temporalexperiences,with 86%and82%respectivelyreportingtheseandof those,62%and
65%experiencingthemmanytimesor almostalways.Alteredawarenessandaha!moments
werethemostcommoncognitive/psychologicalexperiences,with 91%and89%respectively
reportingtheseexperiences,andof those67%and62%manytimesor almostalways.Sensing
thecollectiveenergyof thegroupwasthemostcommonrelationalexperience,reportedat
leastonceby76%of respondents,andmanytimesor alwaysby47%.Clairvoyanceand/or
telepathywasthemostcommonextendedperceptionexperience,with 56%reporting
experiencingthisat leastonceand30%manytimesor alwaysTheleastcommon,but still
quiteprevalent,experiencesoverallwereexternalphysicalphenomena(objectsmovingor
changingwithout apparentphysicalcause)(31%),anddisturbingemotions(32%).

Salience and valence of experiences

To control thelengthof thesurvey,andbecausetheseexperienceshavebeenoftenpointedto
asdistractionsor non-meaningfulsideeffects,weaskedfollow-upquestionsregardingvalence
andsalienceof only thetwo extendedperceptionitems(datanot shownin table).Participants
whohadclairvoyantor telepathicexperiences(56%)ratedtheexperienceasªquitemeaningful
or importantº (mean= 4.01,SD= 1.11;ResponseScale:1= Not atall,2= A little bit, 3= Some-
what,4 = Quiteabit, 5 = Verymuch)andªsomewhatpleasantº(mean= 4.10,SD= 1.10;

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%

Christianity 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%

Valueslistedarethepercentof participantsendorsingeachaffiliation. 7%of respondents reportedmorethanoneaffiliation in childhood,and16%reportedmorethan

oneaffiliation currentlyÐfor thosewhoreportedmorethanoneaffiliation, total percentagesof respondentsreportingeachaffiliation arereportedin thesecondand

fourth column.

https://doi.org/10.1371/journal.pone.0205740.t001

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

Transcendence 3.34 1.03

Ineffability 3.62 1.08

Total 3.39 0.89

https://doi.org/10.1371/journal.pone.0205740.t002
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Responsescale:1 = VeryUnpleasant,2 = SomewhatUnpleasant,3 = Neutral,4 = Somewhat
Pleasant,5 = VeryPleasant).Participantswhohadexperiencedexternalphysicalphenomena
(31%)ratedtheexperienceasªquitemeaningfulor importantº (mean= 4.01,SD= 1.11)and
ªsomewhatpleasantº(mean= 4.07,SD= 1.07).

Sharing experiences with teachers

ParticipantswereaskedªOf themeditationexperiencesyoureportedon thissurvey,whichdid
youmentionto amediationand/orspiritual teacher?ºParticipantscouldendorsesharing
morethanoneexperience.Six-hundredandone,or justoverhalfof participantsreported
sharingthefollowingexperienceswith teachersMystical/Transcendentn = 414;UnusualBody
n = 331;Spatial/Temporaln = 352;Cognitive/psychologicaln = 426;Relationaln = 358;
ExtendedPerceptionn = 272.Theother519participantsdid not reportanyexperiencesto a
teacher.Teachersweremostlywilling to discusstheexperienceswith thestudent(11%Not at
all,8%A little bit, 20%Somewhat,22%Quiteabit, 40%Verymuch).Manyteachersgavethe

Fig 1. Frequencies of Mystical Experience Questionnaire items. MEQ Subscales:PM = PositiveMood,TTS= Transcendenceof TimeandSpace,INF = Ineffability,
MYS= Mystical(Facetsof Mystical:MYS-NQ= NoeticQuality,MYS-SA= Sacredness,MYS-IU = InternalUnity, MYS-EU= ExternalUnity). Someitemshavebeen
truncateddueto space.MEQ full itemsandMEQ subscalescoresareavailablein thesupplementalmaterials.

https://doi.org/10.1371/journal.pone.0205740.g001
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impressionthatsuchexperienceswereimportant to addressandreflectupon(15%Not atall,
10%A little bit, 22%Somewhat,20%Quiteabit, 33%Verymuch).Also,manyteacherspro-
videdinsightand/oradviceto helpintegrateandunderstandthepractitioners'experience(s)
(14%Not atall,12%A little bit, 22%Somewhat,24%Quiteabit, 28%Verymuch).

Context of extraordinary experiences

Foreachextraordinaryexperience,participantswereaskedin whatsettingtheexperience
occurred.Mostextraordinaryexperienceshappenedwhenthemeditatorswerealone
(Table4).

Relationship of experiences to length of meditation practice

To explorewhetherlengthof meditationexperiencewasrelatedto thefrequencywith which
respondentsendorseditems,weconductedPearsoncorrelationsbetweentheself-reported
numberof monthsof lifetimemeditationpracticeandreportedfrequencyof mysticaland
extraordinaryexperiences.Thereweresmallbut significantcorrelations(p<.01Ðp< .05,
two-tailed,maxr = .30,maxR2 = .09)for all but 7 of the50items,excludingªfeelingof peace
andtranquility,º ªfeelingsof joy,º ªanalteredsenseof your body,ºªalteredbreathing,:

Table 3. Percentage of participants reporting extraordinary experiences.

Frequency

No Yes One Time 2–5 Times Many Times Almost Always
Physical

Alteredbreathing 12 88 2 12 42 33

Sensationsin 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

Anomalous Spatial-Temporal

Alteredtime 14 86 4 19 44 18

Alteredspace 40 60 6 21 27 7

Increasedsynchronicities 18 82 2 15 48 17

Nonphysicalentities 40 60 8 20 26 6

Cognitive/Psychological

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

Relational

Collectiveenergy 24 76 6 23 39 8

Connection with teacher 47 53 8 17 23 5

Extended Phenomena

Clairvoyance/Telepathy 44 56 6 20 24 6

ExternalPhysicalPhenomena 69 31 6 16 9 0

Percentageendorsedof eachitem orderedby mostto leastcommonwithin domain.No = thishasneverhappened. Yes= sumof remainingresponses(Thishas

happenedonce,Thishashappened2±5times,Thishashappened manytimes,Thisalmostalwayshappens). Frequencydetailsthepercentageof participantswho

reportedeachfrequency.Full wordingfor eachitem is availablein onlinesupplementalmaterials. N = 1,120

https://doi.org/10.1371/journal.pone.0205740.t003
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ªdisturbingfeelingsof fear,dreador terror,º andtheimportanceor valence(pleasantness)of
theextendedperceptionitems.Noneof theitemsweresignificantlynegativelycorrelatedwith
lengthof meditationpractice.Thehighestcorrelations(p< .01)betweenself-reportedlength
of meditationpracticeandmysticalor extraordinaryexperienceitemswasªclairvoyanceor
telepathyº(r = .30),ªfeelingthatyouexperiencedeternityor infinityº (r = .30),andªconnec-
tion with ateacheror guruwhowasnot physicallypresent,or did not interactwith youin any
physicalwayat thetimeº (r = .29).

Discussion
Theresultsof thissurveyindicatethatmysticalandextraordinaryexperiencesareprevalent
enoughamongmeditators,andsalientenoughto thosewhohavethem,to warrantfurther sci-
entific inquiry.

Limitationsof thisstudywerethat thesamplewasnot randomlyselected,andthiscould
limit generalizabilityto ageneralsampleof meditators.To addressthisconcern,in addition to
themaskingof thetopicof thesurveyin recruitmentmaterialsandrecruitingfrom generalized
listsof meditatorsratherthanthoseknownto haveaspecialinterestin thesedomains,we
exploredwhetherour samplewasdifferentfrom thegeneralpopulationof modernmeditators
in their demographics,historyof psychiatricdisorders,andreligious/spiritualbackgroundand
beliefs.Participantsweregenerallymiddle-aged,gender-balanced(with slightlymorefemales),
andwell-educated.Thoughweareawareof no globalpopulation-basedsurveysof meditation
practitioners,thesedemographicsaresimilar to generalsurveypopulationswhoreportmedi-
tating[78] andwhoutilizecomplementaryandalternativemedicinein theU.S.[79]. Seventy-
fivepercentof our respondentswerefrom theUnited States,theUK, andCanada,although
participantscamefrom 66countriesaroundtheworld.Our participantsalsorepresenteda
broadrangeof amountof meditationexperienceandtypesof practice,whichmayincreasethe
globalgeneralizabilityof our findings.

Participantsreportedslightlyhigherlifetimeprevalenceof depressionthanthegeneralpop-
ulation in theUnited States(16.6%[80] vs.19%in thissample)andhigherratesof lifetime
anxietydisorders(11.8%[81] vs.14%for anxietyin thissample).Therehavebeenfewformal
studiesof anxietyanddepressionprevalencein ageneralpopulationof meditators.Onelarge
cross-sectionalstudyexamineddepressionandanxietylevelsin meditatorsfrom Germany
andSpain.Theyfoundsimilar levelsof depression(19.9%)andanxiety(13.6%)to oursin the
Germansample,but levelslowerthanoursin theSpanishsample(depression(6.5%)andanxi-
ety(7.1%))[82].

Thereweredifferencesbetweenour respondentsandthegeneralpopulationin termsof
religiousaffiliation.Respondentsendorsedªspiritualbut not religiousº(36%)astheir current
affiliation thananyotherorganizedreligion,whereasglobalratesare16%.Only 15%endorsed

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/Temporal 46 15 22 17

Cognitive/Psychological 42 14 19 25

Relational 35 16 29 20

Extendedperception 41 10 16 34

Total 42 14 21 23

https://doi.org/10.1371/journal.pone.0205740.t004
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Christianity,whereasglobalsurveyslist Christianityat32%[83]. In general,wespeculatethat
our samplewassimilarenoughto ageneralsampleof meditatorsto makeour resultslikely
generalizable,thoughlimited by thelackof population-basedrandomsampling.

Another limitation of our sampleis thatonly 63%of eligibleparticipantswhostartedthe
surveycompletedit. Thiscouldhaveledto selectionbias.Theremayalsobeinherentbiasin
thosewhocompletealengthyquestionnairewithout compensation.A randomlyselectedpop-
ulation-basedsurveyof meditatorswouldbevaluablefor futureresearch,aswellasreplication
of thissurvey.Other limitations includetheself-reportandretrospectivenatureof thesurvey.
Futurestudiescouldincludeaprospectivestudyof meditatorsusingdailyexperiencesampling
or ecologicalmomentaryassessmentto captureexperiencesin real-time.

Sincetheresultsof thissurveyshowthatexperiencesassociatedwith thedomainsidentified
in our working groupareprevalentandfrequent,andthereis little to no empiricalresearchon
themin theliterature,thefollowingsectionprovidesmorerobustrecommendationsand
futuredirectionsfor scientificallypursuingtheselinesof inquiry.

Readersinterestedin pursuinganyof thesedomainsshouldreferto theFutureof Medita-
tion Research(FOMR)(http://noetic.org/fomr)websitefor links to paperswhichprovide
methods,measures,andprotocolsfor studyingtheseexperiences.

I. Mystical and transcendent experiences in meditation

Experiencesthat transcendordinaryperceptionareacommoncomponentof religiousand
spiritual traditionsacrosshumanhistory.Theycanoccurspontaneously[84] or canbeelicited
byavarietyof rituals,suchasmeditation,prayer,fasting,anddance,aswellasingestionof nat-
urallyoccurringsubstances(e.g.plantswith psychoactiveproperties)[77,85±87].Theseexpe-
riencesarenot asrareastheymight seem.In thegeneralpublic,30±50%of peoplereport
havinghadwhattheywouldconsideramysticalexperience[88,89].Bothhistoricalandmod-
erndescriptionsof mysticalexperiencesrevealcommonthemes,including feelingsof unity
andinterconnectednesswith all peopleandthings,asenseof sacredness,feelingsof peaceand
joy,asenseof transcendingnormal time andspace,ineffability,or anintuitive beliefthat the
experienceisasourceof objectivetruth aboutthenatureof reality[89,90].

Our respondentsreportedahigh frequencyof mysticalexperiencesduring or relatedto
their meditationpractice,thevastmajority reportinghavingthemª2±5timesºor ªmany
timesºfor almostall items.Increasedscientificinvestigationsof theseexperiencesmaybe
important to understandingthefull rangeof humanpotentialandwell-being.

Asreviewedearlier,acommoncomponentof manycontemplativepracticesis therecogni-
tion of thedifferencebetweenawarenessandthecontentsof awareness(thoughts,feelings,
sensations,etc.).In fact,anªalteredsenseof awareness,suchasawarenessgoingbeyondthe
physicalsenses,anincreasedintensityof awareness,or awarenessof awareness,ºwasthemost
endorsedoverallexperience(91%)amongour participants.Sometraditionalcontemplative
theoriesproposethat theseexperiencesspringfrom awarenessrecognizingitself[91], or the
presenceof abackgroundnon-conceptualawarenesswhichcognizeswithout subject-object
dichotomy(i.e.ªnondualº),andarethoughtto undercertaincircumstancesbebroughtinto
theforegroundof experiencethroughthepracticeof meditation[92]. In thismode,percep-
tions,emotions,cognitions,andtheglobalstatesof arousalappearto thisawarenessascon-
tents,whereasawarenessisexperiencedasacontextualspace(like weatherpatternsappearin
thesky).While neuroscienceresearchin thisareaisstill in its veryearlystages,studiescon-
ductedsofar indicatethatsuchunitary statesareaccompaniedby increasedlargescalesyn-
chronizationandconnectivityin thebrain [93±95].
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Pastexperimentscarriedout with split brain patientsindicatethat thedistinctionbetween
thoughtsandawarenessmight haveabiologicalbasis[96]. Recently,studieshavefocusedon
momentswhenmeditatorsrealizethat theyhavelosttrackof their meditationandaremind
wandering,followedby re-orientingof attentionon themeditationtask[97,98].Meta-cogni-
tiveor meta-consciousprocessesarearguablyrelatedbut differentfrom theawarenessrespon-
siblefor mysticalexperiences.

In addition,sacredtextsin contemplativetraditionssuchasBuddhismandHinduism
claimthatmeditativepracticescanresultin statesof mind thathavenot beenadequately
exploredor differentiatedphenomenologicallyin thescientificliterature.Forexample,the
yogatradition describesmultiple kindsof samadhi (statesof intenseconcentration,absorp-
tion, calmandequanimity),differentiatingbetweenfor example,nirvikalpa samadhi of pure
awareness,andsahaj samadhi in whichawarenessanddailyexperiencebothco-arisebut are
perceivedasinseparable,nondual,or coessential[99]. Investigationof thesestatesmayofferus
newinsightsaboutcognitionandperceptionthatcanonly bereachedthroughexpandingcon-
templativescience.

Mysticalor transcendentaspectsof meditationcanbechallengingto measure,anddifficult
to predictor producein alaboratory.With rareexceptions,currentresearchon mysticaland
transcendentexperiencesto daterelyalmostcompletelyon retrospectiveself-reportsusing
face-validmeasures,andarethereforehighlyopento recallbiasanddemandcharacteristics.
Futureresearchshouldfocuson betterconceptualizationandmeasurementof mysticalor
transcendentexperiences,includingobjective,implicit, andfirst, second,andthird-person
measures.In addition,methodsof reliableinduction of mysticalexperiences,andfurther
investigationsof thoseableto producesuchexperiencesatwill, mayallowfor morecontrolled
investigations.

Giventhefrequencyandsalienceof mysticalandtranscendentexperiencesrelatedto medi-
tation practice,werecommendthisasafruitful areafor future research.In particular,wesug-
gestconductingstudiesthat1) investigatethesubjectivenatureandsalienceof mysticaland
transcendentexperiences,2) developimprovedmethodsandmeasuresfor investigatingthem,
3) exploretheeffectsof theseexperienceson health,psychologicalandprosocialoutcomes,3)
examinepsychophysiologicalmoderatorsandmechanismsof suchexperiences(when,why
andhowdo theyhappen?),and4) determineacuteandlong-termphysiologicalcorrelatesof
suchexperiences.Forexample,prospectivestudiesof novicemeditatorscouldincludeamea-
sureof mysticalor transcendentexperiences,examinethepredictivevalueof theoccurrence
or typeof suchexperienceson outcomesof interest,explorethemaspotentialmechanismsof
otherpsychologicalor physicalchanges,or correlatetheoccurrenceandintensityof such
experienceswith mooddatafrom experiencesamplingor biomarkers.

II. Social and relational aspects of meditation

To date,mostexperimentalstudiesof meditationhavefocusedon cognitive,emotional,and
physicalcorrelatesof meditationpracticewithin individual subjects.However,meditationhas
traditionallybeentaughtin arelationalmanner,from ateacherto astudentor in agroupof
students.Therearenumerousmeditationapproachesthatencouragemeditatorsto come
togetherto practice,andindividualsoftenfind that thatmeditatingin thepresenceof others
candeepenconcentration,focusandtheoverallmeditationexperience.

Practitionersfrom awidevarietyof spiritual traditionshavereportedstrongpsychophysio-
logicalresponseswhentheyarein thepresenceof aspiritual teacherwhohasachievedsome
levelof mastery,particularlywhentheteacherdirectsattentionor intention towardthepracti-
tioner.Thesereportsarecommonacrossspiritual traditions,beingdescribedmostfrequently
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in thosethatarebasedin Hinduism andBuddhism.In thesetraditions,thephenomenonis
thoughtto reflectaªtransmissionºof astateof consciousnessor aform of energyfrom teacher
to student.Recipientsalsoreportsubjectiveexperiencesof receivingsuchtransmissionsata
distance,or by listeningto arecordingor simplylookingatapictureof thespiritual teacher.
Sensingacollectiveenergyªmanytimesºor ªalmostalwaysºduring meditationpracticewas
endorsedbynearlyhalfof our surveyrespondents,andthree-quartersreportedthishappening
at leastonce.Connectionwith ateacherwhowasnot physicallypresentwasendorsedªmany
timesºor ªalmostalwaysºby28%of respondents,and45%experiencedthisat leasttwice.

Researchon socialnormsandsocialinfluencesuggeststhat themerepresenceof otherpeo-
plechangesthenatureof anindividual'sexperiencesuchthathisor hermotivationsand
behavioralchoicesoccurin responseto thenormativebehaviors[100].Simpleexamplesof
thiscanbefound in thesocialconformityandsocialfacilitationliterature[101±103].The
socialaspectsof meditationpracticehavejustbegunto bestudied,suchascomparingmedita-
tion programstaughtin groupsversusindividually [104],andlong-termmeditationretreats
[60,105].Interestingly,our sampleof meditatorsreportedthatmystical/transcendentand
extraordinaryexperienceshappenedmorefrequentlywhenmeditatingalone(35±46%
dependingon thecategoryof experience)vs.meditatingin agroup(16±29%)or on retreat
(10±16%).

Somequestionsfor futureresearchon thesocialandrelationalaspectsof meditation
include:1) to whatextentdoesmeditatingalonevs.meditatingin agroupof peopleinfluence
outcomesfrom biomarkersto moodto behavior?2) doesmeditatingin agroupaffectone's
practicepositively,negatively,or doesit dependon theoutcome?3) do groupeffectsrequire
proximity, or is it enoughto knowothersaremeditatingat thesametime (or asynchronously)
in differentlocations?4) do groupmeditationeffectsdependon personality(suchanintrover-
sion/extroversion)or otherbaselineor contextualelements?5) whatis theroleof theteacher-
studentrelationshipin meditation?6) aretherereliablemeansof measuringgroupªenergyºor
spiritual transmissionfrom teacherto student?7) whatis theimpactof meditatingwith all
womenor all men,vs.co-edmeditation?and8) whatis theimpactof meditatingwith asignifi-
cantother?Theseareintriguing researchquestionsthathaveonly barelybeenexplored.There
arealsoopportunitiesto studydyadicor groupoutcomesof meditationpractice,suchaseffects
on intimaterelationships,work groups,classrooms,or organizations.Multiple simultaneous
measuresof biomarkerssuchasheartratevariabilityor EEGin groupscouldalsobeused
investigatewhetherdyadicor groupsynchronyisdetectable,andwhetherit enhancesbenefits
of meditation.

Furthermore,manygoalsof meditationpracticearespecificallyorientedtowarddeveloping
pro-socialemotionsandbehaviors.Theseincludeemotionssuchasloveandjoy,attitudes
suchasethicsandaltruism,relationalskillssuchasempathyandcompassion,virtuessuchas
patienceandhumility, aswellasinsightsandwisdomabouttheselfandtheworld [106,107].
Contemplativescienceisgrowingrapidly in studyingtheseprosocialemotionsandbehaviors
relatedboth to meditationpractices[108±112]aswellasclinicaloutcomesof compassionand
lovingkindnesspractices[113],but themechanismsbyandextentto whichmeditationculti-
vatesthemarejustbeginningto beinvestigated.Thereremainsanenormousopportunity for
morework in thispromisingarea.

III. Physical and perceptual phenomena

Body-basedmeditationpracticesaresomeof themostcommonlydisseminatedtechniquesin
theWest.Awarenessof thebody,particularlyawarenessof breathing,isafoundationalprac-
ticeacrossmanycontemplativetraditions.It isnot surprisingthatanªalteredsenseof
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breathingºwasthebodysensationmostendorsedby respondentsin our survey(88%ever,and
33%almostalways).

A largeandgrowingamountof studieshavebeenconductedon physiologicalcorrelatesof
meditation.A varietyof researchandclinicalstudieshavefocusedon physicalandperceptual
outcomesfollowingmeditationtraining,suchaschangesin autonomicmeasures[114,115],
tactileandpainperception[116±118],visualandauditoryperception[119±122]andeven
increasingbodytemperatureatwill in freezingconditions[123,124].In somemeditationtra-
ditions,practitionersintentionallyattemptto control basicphysiology,suchasrespirationrate
[125]andheartrate[126].

Physicalandperceptualsensationsnot apparentlycausedby thephysicalenvironmentwere
experiencedby thevastmajority of our surveyrespondents,including:heat,cold,pressure,or
tingling; seeinglights,visions,or images;lightnessor heaviness,floating,out of bodyexperi-
ences,bodypartsdisappearing,or feelinglike thebodychangedin shapeor size;hearingbuzz-
ing sounds,humming,or voicesor musicthatwerenot in thephysicalenvironment.Theseare
experiencesthathaverarelybeenexaminedin ascientificcontext,but wereendorsedby60±
90%of our respondents.Smellingor tastingthingsthatwerenot physicallytherewastheleast
endorseditem,thoughstill reportedby35%of thosesurveyed.

Somemeditationpracticesfocusattentionon ªenergyºflowing throughthebody.Contem-
plativetraditionseachhavetheir ownunderstandingof whatthissubjectivelyexperienced
ªenergyºis,suchaskundalini, chi,or subtleenergy,andothersdescribein detailenergypath-
ways(suchasmeridians)or nodes(suchaschakras)in thebody.Manymovingmeditations
suchasyoga,qi gong,tai chi,andmartialartsaredesignedfor movingor balancingenergyin
thebody,andwereat timesusedto preparethebodyfor, or usedin conjunctionwith, sitting
meditation.Thesephysicalphenomenaassociatedwith meditationhavejustbarelybeen
addressedby thescientificcommunity,andfuturestudieson thesetopicscouldnot only help
uslearnmoreaboutthecorrelatesandoutcomesof meditation,but alsomoreaboutthecon-
nectionbetweenmind andbody,andpotentiallymoreaboutwhathascometo beknownas
theªbiofieldº andits role in our well-being[127].

Otheroutcomesof meditationpracticehaveto do with avisceralsenseof greaterembodi-
ment,or feelingcomfortable,awake,andawarein one'sbody.Repeatedlydirectingattention
towardwhataretypicallyimplicit or automaticbodysensationsmayincreasethesenseof
embodiedpresenceÐinotherwords,experiencingoneselfto befully one'sbodyin thepresent
moment.Interoceptiveawareness(awarenessof signalsfrom insidethebody)isalsoanareaof
increasinginterest[128].While anumberof earlystudiesshowedthatmeditatorsareno better
ataccuratelyassessingheartratethannon-meditators[129,130],otherresearchershavefound
increasedbreathawareness[131],increasedheartbeatdetectionaccompaniedby increased
emotionalawareness[132],andincreasedcoherencebetweensubjectiveassessmentof emo-
tion andheartperiodin trainedvipassanameditators[133].Theincreasingevidencethat
humanscanbecomeawareof whatwerepreviouslypurelynon-consciousprocesseshaspro-
found implications,andprovidesalargeandpotentiallyvaluablesphereof scientificinquiry.

Onceagain,thesephenomenacertainlyprovidechallengesin termsof measurementand
methodology,but sodo otherareasof inquiry that requireingenuityto operationalize.Future
directionsfor rigorousresearchon anomalousphysicalandperceptualphenomenaduring or
asaresultof meditationcouldinclude1) qualitativemeasuresto betterunderstandthenature
of theseexperiences;2) developmentof quantitativemeasuresto assesssubjectiveexperiences
of embodiment/physicality,heat,cold,tingling andprickling of theskin,ªenergyºsurges,etc.;
3) objectivelymeasuringphysiologicalcorrelatesof subjectivephysical,perceptual,or energy
experiences;4) investigationsof whethermeditativeactivitiescanresultin functionalphysical
improvements(e.g.strength,balance)or extraordinarycapacitiesfor physicalperformance;or
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5) exploringhowembodiedpresencedueto meditationpracticesinfluencehumaninterac-
tionswith virtual or augmentedreality(see[134]).

Theseandotherareasof bodysensationsandperceptualphenomenathatoccurnaturally
in meditationprovidearich openfield for newresearch.Theselinesof inquiry not only pro-
videanopportunity to learnmoreabouttheeffectsof meditation,but alsoto learnmoreabout
mind-bodyinteractionsin thecontextof thespecialtraining thatmeditationpracticesprovide.
Justaswelearnmoreaboutthepotentialof thehumanbodythroughOlympic levelsports,we
might learnmoreabouthowthemind andbodywork togetherby investigatingthosewith
extensivementaltraining throughmeditation.

IV. Spatial/Temporal phenomena

Contemplativepractitionersanecdotallyreportexperiencingtime andspacedifferentlyduring
or asaresultof meditationpractice.Indeed,analteredsenseof time suchasregulartime seem-
ing shorteror longerthanusual,or experiencingawarenessin thepastor in thefuturewas
reportedby86%of our surveyparticipants,with over60%reportingthis ªmanytimesºor
ªalmostalways.ºOverhalfof our respondentsexperiencedanalteredsenseof spacesuchas
feelingsomethingcracklingin theair, sensingsomethingacrossadistance,or asenseof space
beingdistortedfrom its usualmode,with over30%reportingoneof theseªmanytimesºor
ªalmostalways.ºIncreasedsynchronicities(meaningfulcoincidences,or eventsor information
appearingat thesametime or placefor no apparentreason)wereendorsedby82%of thepar-
ticipants.Indeed,increasedsynchronicitieswasthesixthmostcommonexperienceamongall
thosesurveyed(82%havingexperiencedit at leastonce),evenhigherthantherateof experi-
enceswemight expectfrom meditationpractice,suchasalteredbodysensations.

Recommendationsfor future researchin thisdomaininclude:1) usingqualitativeresearch
to assessmorefully thesubjectivedescriptivenatureof meditators'alteredperceptionsof time,
space,or synchronicitiesin their lives;2) usingexperiencesampling,dailyassessments,or
questionnairesto evaluatethefrequencyandsalienceof suchexperiences;3) exploringobjec-
tivephysiologicalcorrelatesof thesubjectiveexperienceof timelessness[69] or connections
with othersatadistance(see[135]),or thesenseof spaciousnessor timelessness(see[136]);4)
assessingtheeffectsof theseexperienceson identity,decision-making,moodregulation,or
otherclinicaloutcomes;and5) developingmethodsfor reliableinduction of theseexperiences
undercontrolledconditions.

V. Extended perception

Extendedperceptionrefersto perceptionspeoplemayhavenaturally,or developoverthelife-
span,thatgobeyondtraditionallyunderstoodnotionsof howinformation canbeperceived.
Advancedmeditatorshavedemonstratedat leasttwelveperceptualcapacitiesthatscientists
oncedismissedasimpossible[107].Thesecapacitiesinclude,for example,lucid dreaming,
lucid nondreamsleep,andheightenedperceptualspeedandsensitivity.What further capaci-
tiesawaitrecognition?

Overhalfof themeditatorsin our samplereportedexperiencingclairvoyanceor telepathy
(perceivinginformation thatcouldnot havebeenknownto thembyanyknownphysical
means,but laterturnedout to betrue) at leastonce.Not only that,but themajority alsofound
theexperienceªsomewhatpleasantºandªquitemeaningfulor important.º

Discussionsof therelationshipbetweenmeditationpracticeandadvancedcapacitiesof
meditatorscanbetracedin written form backto Patanjali'sYogaSutras,publishedroughly
two thousandyearsago[36]. Claimssuchasprecognition,clairvoyance,telepathy,andmind-
matterinteractionsarestill controversial,althoughagrowingbodyof literaturesuggeststhat
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somesuchclaimscouldbesupportedbydata[137±139].Externalphysicalphenomena,or
objectsmovingbyanon-physicalforce,physicalobjectsappearingwhentheyhadnot been
therebefore,objectsfallingover,alight goingout,psychokinesis(thesupposedability to move
objectsbymentalattentionor intention alone),or otherphysicalmanifestationsthatseemed
to haveno physicalcausearealsodiscussedin historicalliterature.Approximatelyone-thirdof
themeditatorsin our sampleendorsedhavingexperiencedsomethinglike thisat leastonce.

Peoplealsoreportedsensingaconnectionwith non-physicalentities(definedasnonphysi-
calentitiesin your awareness,vision,or hearing,suchasaGodpresence,higherpowers,divine
beingsor angels,demonsor negativefigures,guides,or othervisitors)evenmoreoftenthan
experiencingaconnectionwith real-lifemeditationteachers,with 32%reportingthis ªmany
timesºor ªalmostalwaysº,andanother52%at leasttwice.

If newto this literature,scientistsencounteringtheseideasfor thefirst time might argue
that if theseexperienceswereprevalent,theywouldhaveheardmoreaboutthem.However,
thevastmajority of cliniciansandresearchersdo not askabouttheseexperiencesin their
assessmentsof meditativepractices,andgiventheir controversialnature,modernmeditators
maybereluctantto sharesuchexperiencesundernon-anonymousconditions.However,
manybut not all respondentsin our surveyreportedtheir extraordinaryexperiencesto their
meditationteachers.Whentheydid sharetheexperience,theyperceivedteachersasªsome-
whatºto ªverymuchºwilling to discusstheexperiencewith them,and75%of teachersgave
theimpressionthat theywereimportant to reflectupon,40%ªverymuchºso.

It is important to notehereagainthat theredid not appearto beasubstantiallyhigherrate
of psychologicaldisordersin thissamplethanin thegeneralpopulation.While theseexperi-
encescouldbecompletelyillusory,theyalsocouldpoint to aspectsof humanpotentialand
realitythatchallengeprevailingparadigms.Westernscientistsmayhesitateto entertainthe
possibilitythatonepossibleexplanationfor theseperceptionsof non-localaspectsof con-
sciousnessarethat theyareontologicallyreal.In manymeditativetraditions,whethertheyare
consideredrealor not, theseexperiencesarediscountedaspotentiallyderailing.Patanjaliand
othershavecautionedthat focusingon suchexperiencingcanbeseductive,causeegocentric-
ity, or becomedistractions[140].

At thesametime, thereareviewswithin somecontemplativetraditionsthatsuchexperi-
encescanbeutilizedwith wisdomandcompassionbyexperiencedmasters,andsomehighly
respectedpractitionersof contemplativetraditionshaveencouragedmoreresearchon such
domains.Forexample,Buddhistmonk andcollaboratoron severalneurosciencestudiesof
meditation,MatthieuRicardwasaskedat theMind andLife Institute'sInternationalSympo-
siumon ContemplativeStudiesin 2012whathethoughtwouldbeimportant for scientiststo
studynext.He respondedthat reincarnation/pastlivesandtelepathymight beimportant fron-
tiersto investigate[141],sharinghisownpersonalexperienceof telepathywith ameditation
teacher.Indeed,two of thestrongestpositivecorrelationsbetweenself-reportedlengthof life-
time meditationpracticewerewith ªconnectionwith ateacheror guruwhowasnot physically
presentº(r = .29,r2 = .08,p< .01)andªclairvoyanceor telepathyº(r = .30,r2 = .09p< .01).

While respectingtheconcernsof bothperspectives,it ispossiblethat thetime hasarrivedto
cautiouslymovebeyondearlierassumptionsandfor investigationsto includesomeof these
capacities.Methodscurrentlyexistthatallowempiricalevaluationin theareasdescribedin
thispaper.Someempiricalresearchalreadyshowsthat thosewith ahistoryof meditationprac-
ticedemonstrategreaterªpsiº capacities[68,69,71,142±144].Futuredirectionsthat intrepid
researchersmayconsiderinclude1) correlatingdifferenttypes,frequency,andlengthof medi-
tation practicewith avarietyof rigoroustestsfor extraordinarycapabilities[145];2) testingfor
extendedhumancapacitiessuchasprecognition,clairvoyance,telepathy,or mind-matter
interactionsundercontrolledconditionsduring or just followingmeditation;3) utilizing
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implicit measures(i.e.thosethatdo not requireconsciouschoicebut examinephysiologicalor
reaction-timemeasures)to investigateextendedhumancapacitiesduring or relatedto medita-
tion practice;or 4) includingextendedhumancapacitiesvariablesor questionnaireitemsin
moretraditionalstudiesof meditation,to assessthemaspredictors,outcomes,or mediators,
and5) studiesof peopleengagingin long-termor high intensitymeditationpracticeswho
havebeenreportedto exhibitexceptionalcapacities,virtues,statesof consciousness,andpost-
conventionalstagesof development.

VI. Other recommendations

Difficult experiences in meditation. Meditationisusuallyconsideredalow risk interven-
tion andadverseeventsarerelativelyrare.While reportsof fearandterrorsweretheleastcom-
monly reportedtypeof experienceamongrespondentsin our survey,thisdoesnot meanthat
suchreportsshouldbeignored.A full 32%of participantsin our samplereportedfeelingdis-
turbing feelingsof fear,dread,or terror during or asaresultof their meditationpractice.A
smallbut growingbodyof researchon adverseeffectsfrom meditationpracticeexists,and
thereisopportunity to investigatethisdomainfurther.

Forexample,meditationpracticeshaveat timesbeenassociatedwith antisocialbehavior,
restlessness,reductionin emotionalstability[146].Evenlongterm meditatorshavereported
adverseeffects[147].Therehavebeensomereportsof psychosisandmaniatriggeredbymedi-
tation in thescientificliterature[148±150][151]andin laypublications[152].Furtherexam-
plesincludedepersonalization[153],andcasereportsof brain activitycorrelatedwith seizures
[154,155].Generallythesefindingsareconsistentwith thenotion thatmeditativepractices
canhavepowerfuleffectson mind andbody.Changesin self-imageandworldviewcanbe
signsof psychospiritualprogress,but canalsobeaccompaniedbysignificantanxiety.Like
otheractiveinterventions,significantnegativepsychologicalside-effectsmayoccurin a
minority of individuals,especiallythosewith apre-dispositiontowardsmaniaor psychosis.

Amongresearcherswhoareenthusiasticaboutthebenefitsof meditationbeingdiscovered
in contemplativescience,theremaybehesitanceto examineadverseevents,negativeside
effectsof meditation,for fearthat thiswill engenderfear,restrictresearch,or lessenenthusi-
asmfor thepractice.Moststudiesdo not includeanyitemsaskingaboutdifficult statesor
struggleswith meditationpractice.However,it ispossiblethatdifficult anddistressingexperi-
encesmaybeinvolvedin oneof themajorchallengesto clinical researchon meditation:
adherence.

Asmentionedearlier,LindahlandBritton [156]haveaddressedthesequestionsbycollect-
ing dataon challenging,difficult, or impairing experiencesassociatedwith meditation,the
resultingtaxonomyof whichshouldaid in encouragingfurther research.Buildingandextend-
ing this researchusingavarietyof methodologieswill only strengthenthefield of meditation
research.In addition,distressingor difficult statescanbeviewedasnaturalaspectsof thetra-
jectoryof spiritualor contemplativegrowth,andwhenproperlysupportedcancatalyzeposi-
tiveoutcomes[157,158].AsoneAmericanBuddhistteacher,ShinzenYoung[159]putsit:

It iscertainlythecasethatalmosteveryonewhogetsanywherewith meditationwill pass
throughperiodsof negativeemotion,confusion,disorientation,andheightened
sensitivity.. . for somedurationof time,thingsmaygetworsebeforetheygetbetter.. .. This
phenomenon,within theBuddhisttradition, issometimesreferredto asªfalling into thePit
of theVoid.º It entailsanauthenticandirreversibleinsight into EmptinessandNo Self.. . .

In asense,it's Enlightenment'sEvil Twin. . .In somecasesit takesmonthsor evenyearsto
fully metabolize,but in my experiencetheresultsarealmostalwayshighlypositive.
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Conductingmoreresearchon thesedifficult statesandstagesshouldhelpclinicianshelp
their clientsnavigateandpotentiallyleveragetheseexperiences.

Context. Thoughnot includedexplicitlyin our survey,werecommendthat investigation
of theroleof theenvironmentalcontextin whichmeditationpracticeoccursrepresents
anotheressentiallywide-openfield for futureresearchers.Thephysicalenvironment,anduse
of objects,icons,ritualsandsacredplaceshavetraditionallybeenthoughtto enhancemedita-
tion practice.Thereareapotpourri of perceptualcuessuchasincense,candles,images,music,
bells,andthewearingof specialclothing,useof sacredfoods,or fastingor avoidingcertain
foodsthatareroutinepartsof contemplativetraditionsandhaveyetto beinvestigatedscientif-
ically.In somecases,thesecontextualelementsarethoughtto helpªcarryºapersoninto
deepermeditativepractice,andenhanceits benefits.

Environmentalcuessuchascolor [160],odor [161],andimages[162]havebeendemon-
stratedto affectemotion,cognitiveprocessing,andbehavior.Thismayaccountfor therole
thatenvironmentalcuesplayin meditation.However,somespiritual loresuggeststhatbuild-
ings,rooms,places,or objectsin whichmanypeoplehaveengagedin spiritualpracticesor
longperiodsof meditationfeelqualitatively/subjectivelydifferentthanobjectsor placesthat
havenot beenassociatedwith suchpractices.Forexample,sometalk abouttheªstillnessºor
ªvibrationº of atempleor old churchÐbut objectivemeasuresof thatsubjectivelyperceived
phenomenonarelacking.Only asmallamountof researchhasbeenconductedon whathas
beentermedªconditionedspace[163],º in otherwords,spacethathasbeenpurportedto be
imprinted by intentionsalone,andthismaywarrantfurther exploration.

In addition,theculturalcontext,intentions,purpose,andvaluesheldby themeditator'stra-
dition or community(andwithin thepractitioner)likely impactmeditativeexperiencesand
outcomes.Forexample,apersonwhooperatesfrom acollectivistculturalorientation[164]
might havedifferentexperiencesof meditativebenefitthanthosewhocomefrom moreindi-
vidualisticcultures.Manylongterm meditationpractitionershold rich worldviews,beliefsys-
temsandethicalguidelinesthat inform their motivationsfor meditativepracticeandquite
possiblythephenomenologyof their experiencesin meditation.However,theimpactof world-
viewandethicalsystemscomponentshasnot beenspecificallymeasuredin thebulk of the
clinicalandneurophysiologicresearchto date.Thenovicesassayedin meditationresearchto
datehold abroadrangeof worldviews,oftenpoorly informedby thespiritualand/or religious
foundationsof themeditativepracticesin whichtheyareengaging.Forbetteror worse,in clin-
icalsettingsthesemeditativepracticeshavebyandlargebeendivorcedfrom teachingsabout
ethicalguidelinesor philosophicalunderstandingaboutthenatureof selfandrelationof self
to world and/or thesacred.Therearebenefitsanddrawbacksto this.Secularizingtheseprac-
ticesallowsfor muchlargerdisseminationof them,aswellaspracticesunburdenedbydogmas
thatmayor maynot besupportedbyevidence.However,someof theªbuilt-inº ethicalprotec-
tionsin traditionalsettingsandteachingshavealsobeenstrippedaway(suchas,for example,a
meditationstudentbeingassignedto cleanthetempleto learnhumility andservicewhilealso
experiencingtranscendentstates),andpracticesrun therisk of becomingsuperficialwhen
decontextualized.

Thefield of meditationstudiesis likely to benefitfrom assessingevenin arudimentaryway
someof thesecontextualelementsof meditationpractice,andhowtheymight impactout-
comes.Forexample,researcherscouldrandomlyassignparticipantsto differentcontextual
environmentsfor practiceandthencollectsubjectiveandobjectivemeasurements.Onetest
might includehavingpersonsmeditatein aroom with anobjectrandomlyselectedasonethat
is regardedto deepenpracticeversusacontrol object.Alternatively,repeatedmeasuresdesigns
couldalsobeusedin whichthesamepersonmeditatesin variousenvironments,anddiffer-
encesin neurophysiologicalcorrelatesaremeasured.
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Psychological development. Oneof themostdramaticfindingsof developmentalpsy-
chologyandneurobiologyis that,contraryto previousbeliefs,developmentcancontinue
throughoutmuchof adulthood[165,166].Therearenowmorethan100modelsof advanced
or postconventional[167]stagesof adultpsychologicaldevelopment[168,169].Preliminary
mapshavebeenofferedoverthecenturiesbycontemplatives,but agrowingbodyof empirical
researchsuggeststhat for moral,cognitive,andmanyothercapacitiessuchaswisdomand
self-transcendence,developmentcancontinuewell into theelderyears[170±177].However,
therehavebeenveryfewstudiesof theeffectsof meditationon psychologicaldevelopment,
eventhoughacceleratingsuchdevelopmentmaybeoneof themostimportant contributions
thepracticeof meditationcanmake,andoneof our contemporaryworld'sgreatestneeds.

Ethical issues. Asthescopeof meditationresearchisbroadened,andextraordinaryexpe-
riencesaretheincreasinglythefocusof studies,it will beimportant to identify andaddress
ethicalissuesthatmayarise.Indeed,abarrier to including theseexperiencesandtopicsin the
field of meditationresearchmayhavebeenaconcernthat too muchemphasison theseexperi-
encescouldencouragepeopleto becomedistractedfrom theprimary goalsof meditation,fos-
ter experiencesin meditationthatcouldbeiatrogenicfor patientsandclients,or bring to light
experiencesthatclinicianswereunequippedto address.However,simplyignoringsuchexpe-
riencesdoesnot makethemgoaway,doesnot preservetheethicalfoundationsof meditation
practice,nor is it aneffectiveclinicalapproach[178].Instead,wemustcreateasetof clinical
andethicalguidelinesfor helpingclients,studentsandpatientsnavigateandintegratethese
experiencesto enhance,ratherthandetractfrom, their well-being.Educatingcliniciansand
researchersaboutthepotentialfor theseexperiencesto occur,includingquestionsto screen
for distress,depersonalization,or changesin functioningrelatedto meditationpracticein
assessments,andidentifyingaclinicianwith expertisein treatingsuchissuesfor referralsor
consultationareall possiblecomponentsof anethicalapproach.

Conclusions
Thegoalof thispaperandtheaccompanyingonlinematerialsis to sharethefindingsandcon-
clusionsreachedby theFutureof MeditationResearchworking group.Theseincludethefind-
ingsof asurveyinvestigatingtheprevalenceof extraordinarymeditativeexperiencesand
recommendationsfor expandingfuture researchon meditation.Thesurveydemonstratedthat
anumberof experiencesÐmystical/transcendent,social/relational,physical/perceptual,and
spatial/temporalexperiences,andextendedhumancapacitiesareprevalentandsalientto
thosewhoexperiencethem,andthatmeditationteachersaregenerallywilling to discussthem
with students.

Onetheoreticaltrajectoryof psychologicalandspiritualdevelopmentthroughmeditation
practicecouldbedescribedin broadstrokesas1) participantcomesin with distressor adesire
for greaterunderstandingor contentment,2) throughbeginningmindfulnesspractices,the
participantlearnsto stabilizeattention,3) theparticipantlearnsto de-centerandobservethe
contentsof their awarenessor experienceratherthanbeingcompletelyfusedwith their experi-
ences,4) theparticipantlearnsto volitionallymakechoicesabouthowtheywishto approach
experiences(e.g.with acceptance,friendly investigation,with contemplation,with simplenon-
reactiveawareness,with compassion),5) throughbothsubtleandprofoundinsights,realiza-
tions,andexperiencestheparticipantbeginsto seethemselvesandrealityaslessfixed,isbetter
ableto understandcontext,shiftstheir senseof identity,andfeelsasenseof connectedness
(lessduality)betweenthemselvesandothers,and6) throughtheseexperiencesbecomesmore
compassionatefor themselvesandothers,lessreactive,lessstressed,andobservesimproved
relationships,lessdepressionandanxiety,andmorehappiness.Thepremiseof thispaperis
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that in addition to experiencesrecognizedin thecontemplativeliteratureassignsof spiritual
progress,suchasdecenteringfrom individual ego-basedconcerns,thekindsof extra-ordinary
experienceswehaveentertainedin thispapermayalsobeimportant partsof thisprocess.

Weproposethat theseexperiencesareimportant to study.Theyhold thepotentialnot only
to shedlight on effectsof meditationin thosewhopracticeit, but mayalsoilluminatenew
understandingsabouthumanpotentialandthenatureof reality.Someof theseexperiences
maybepurelysubjectiveor evenillusory,but if this is thecase,theyremainworth investigating
to learnmoreabouttheir functionalutility andtransformative(or disruptive)potential.In
addition,asmeditationpracticecontinuesto increasein healthcaresettings,it will beimpor-
tant for cliniciansto beawareof potentiallyimportant,distressingor overwhelmingexperi-
encespatientsmayhave.

Researcherswishingto exploresomeof thesedomainsmayencounterreluctance,resistance
or evenridicule from thescientificandacademiccommunity.Manyaspectsof meditation
havebeenexcludedfrom scientificdialogueto allowcontemplativescienceto matureandbe
acceptedasafield with scientificrigor. A focuson thecognitiveandphysiologicaloutcomesof
meditation,onceitselfahighlyunconventionaltopicof study,assuredthat thefield of contem-
plativesciencewouldberespectedasªhardscience,ºratherthansoftor pseudoscience.The
field hasunderstandablyde-emphasizedwhatmaybeessentialaspectsof meditationby focus-
ing on componentpartsthatareeasierto operationalizeandmorepalatableto scientists.

Butasshownbyour surveyresults,therearedeeperandmoremysteriousaspectsof medi-
tation practicethatareworth exploring.Our premiseis that theseimportantaspectsof medita-
tion arewithin theboundsof scientificinvestigation,canandshouldbestudiedwith scientific
rigor, andthat their exclusionfrom scientificdialogueunnecessarilylimits our knowledge.
Our experiencethusfar,presentingthis researchto studentsandatprofessionalmeetingsis
that1) researchersarefascinatedby thesetopics,2) thatemergingfindingsoftenmapon to
their personalexperiencesandobservationsof studentsandresearchparticipantsaswellasthe
spiritual traditionsfrom whichmanyof thesepracticesemerged,and3) theyaregratifiedto
hearthat thereareintelligent,rigorous,andempiricallysoundmethodsto studythem.Stu-
dentsandresearcherswhoareinterestedin investigatingthesedomainsof meditationmay
find it usefulto visit theFutureof MeditationResearchwebsiteto find awealthof references
andrecommendations,anonlinecourseexpandingon thetopicsreviewedin thispaper,anda
communityof researcherswhoarepursuingthesedomainsof inquiry.

Theaimof thispaperwasto bring attentionto someof themorecontroversialandless
studieddomainsof meditation.Wesuggestthat theseaspectsof meditationmaybecrucialto
people'spsychologicalandspiritualdevelopment,andratherthanbeingside-effects,could
representimportant outcomesof meditationpractice,or serveasmediatorsand/ormecha-
nismsbywhichmeditationconfersbenefits.Thesearenasrepresentlargelyunchartedscien-
tific terrainandprovideexcellentopportunitiesfor newandexperiencedresearchers.We
hopethispaperprovidedafoundationfrom whichfutureresearchcanexpand.Webelieveit
offerspreliminarysupportto Maslow's[179]provocativeclaimthat ªwhatwecall`normal'in
psychologyis reallyapsychopathologyof theaverage,soundramaticandsowidelyspreadthat
wedon't evennoticeit ordinarilyº (p. 16).Theintention of thispaperis to invite all of usto
stepinto anewparadigmfrom whichto exploreoneof thegreatestof humanquestsÐthe
understanding,healing,andenhancementof thehumanmind.
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