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Figure 4: Questionnaire results in overall population

perceptionand movementwe ran two additional Spearman'sank

correlationanalysesWe correlatedlateral hip and shouldersway
datain relation to masculinity answersfrom the post-condition
guestionnairesA signi cant correlationwasfound betweenhips

adductionangleandmasculinityfeelings(p=0.006;=-0.133)aswell

asbetweenthorax lateral exion rotation anglesand masculinity
feelings(p=0.005r=-0.134)As shownin g 6,for highervalues
of masculinefeelings,both hips andthorax anglesvaluesreduce,
according to [27].

414 Physiological Responses. Electrodermal Activity No sig-
ni cant overall e ects were found for this measure.
Electrocardiac Activity ANOVAsyieldedasigni cant e ect
across sound conditions for heart rate (F=9.45, p<0.@§)t, 0.11)
during the walk in placephaseof the trial. Forthe whole exper-
imental trial, participantshavelower valuesof heartrate in HF
comparedo LF(p=0.043andto C (p=0.025)Means(+ SD)werefor

LF:89.22+ 13.40)for HF:87.38+ 15.67)andfor C:88.78+ 14.15).

The standarddeviationof NN intervals (SDNN)showedsigni cant
di erencesacrossx:onditions(F:5.08p:0.OO7;7% = 0.06). Partici-

pants had highewvalues of SDNN in HEompared to LF (p=0.043).

Means(+ SD)werefor LF:91.54+ 167.87)or HF:112.33+ 195.17)
andfor C: 86.76+ 149.68)Rootmeansquareof successiv&RRin-
terval di erence (RMSSDalsofound signi cant di erencesacross
conditions(F:4.12p:0.018;7% = 0.5). Participantshave higher

valuesof RMSSD irHF comparedo LF (p=0.022) an€ (p=0.032).

Means(+ SD)werefor LF:94.87+ 203.08)for HF:158.11+ 349.17)
andfor C: 100.85+ 200.69)The e ect sizeis notably large for
RMSSDwhile heartrateand SDNNexhibit mediume ect sizeq2§.
E ects on Body Maps When comparingsound conditions,
ANOVAsshowedthat participantsfelt more changesn the lower
body for LF,while HF provokedmore e ects in the upperbody
(inner arms,shoulders)For detailedstatisticsof body mapsareas

seeSupplementanResultsin Figure5, we report the di erences
we found through this analysis.

4.2 Individual Di erences in the E ects

Theoverall e ects exposednore particular interconnectionsvhen
including individual di erencesin levelsof EDEQand IPAQ, as
well asbody concernsand sensoryimagery,asexplainedbelow.
We report resultsonly for those measuredor which we found
signi cant interaction e ectsbetween thanvestigated individual
score and sound condition.

4.2.1 Dilerknces According to Eating Disorder Symptomatology
(EDEQ). Questionnaire Results Consideringhe between-subjects
factor EDEQgroup (i.e.,high vslow EDEQscore) there wasa sig-
ni cant, yetsmallin e ect size[2§, interactionbetweensoundcon-
dition andEDEQgroupfor dominance(F:3.l7p:0.045q% =0.03);
asshownin Figure7,di erencesaccordingto soundconditionwere
more pronouncedfor the HIGH EDEQwho felt more dominant
with LFthanwith the othertwo conditions.Further,therewasa
signi cant triple interaction betweensoundcondition, repetition
and EDEQgroup for proprioception(F=4.26p=0.01555 = 0.03)
andvividness(F:3.35p:0.037q% = 0.04). Separateanalysedor
eachrepetition showedsigni cant e ects of soundonly for the
rst repetition for both vividness(F:3.56p:O.031;7% =0.04) and
proprioception(F:2.82p=0.04917% = 0.03); yet the sizeof these
e ects is small[2§. As shownin Figure7,we observemore pro-
nounced di erences between sourmbnditions for the group with
HIGH EDEQ,who felt larger lossin ability to localizetheir feet
in the frequency-alterecconditionsvs C, aswell asfelt a more
vivid experienceof their body with LFthan with the other two
conditions, especially than in HF.

Gait Biomechanics Therewasasigni cant interactionbetween
soundconditionand EDEQgroup for meanstepvelocity (F=5.68,
p:0.004nr_2, = 0.07) and for meanacceleration(F=7.86p<0.001,
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Figure 9: Results showing the main di erential
covariate).

high MBSRQwhile for low valuesof MBSRChip exion valuesare
higher for HF.

Electrocardiac Activity Therewasa signi cant interaction
betweensoundconditionand MBSRQscorefor heartrate values
(F:4.10p:0.01817% = 0.06), with amediume ect size.Forhigh
valuesof MBSRQJower valuesof heart rate were found in HF,
while with low levelsof MBSRQhe heartrateis higherfor HF,as
shown in Fig. 9.

4.2.4 Dilerences According to Sensory Imagery Vividness. Thein-

teractionof sensoryimageryvividnesswith the e ects of sound

conditionwasevaluated]ooking both at the generalsensoryim-

ageryvividnessaswell asthe scoredor the di erent sensoryscales
which we deemedrelevantto our context (visual, auditory, cu-
taneous(or tactile) and kinaesthetic;seeSupplementaryResults
relatedto othersensoryscales)imageryvividnessscoresvereused
as a covariate in the analyses.

Questionnaire Results For the questionon felt weight, we
found aninteraction betweentactile imageryvividnessscore repe-
tition andsoundcondition (F:3.3b20.037q% = 0.04), but the size
of the e ect wassmall.Separatanalysedor eachrepetition on the
perceivedweight scoresshowedsmall,yet signi cant, interaction
e ects only for the secondrepetition (F:1.33p:0.049n_% =0.01).
As shownin Figure10,we observemore pronounceddi erences
in felt bodyweight dueto soundcondition for peoplewith high
tactile imageryscoreswho felt the heaviestwith LF;in thosewith
low imagery scores we observe they felt the lightest with HF.

Gait Biomechanics We found aninteractionwith soundcondi-
tion for maximumstepacceleratiorfor the auditory imageryscore
(F=3.33p:O.038;7% = 0.04), with asmalle ect size.We found an
overall decreasen acceleratiorfor thoseparticipantswith high
valuesof auditory imagery,in particular for the HF and LF; for
thosewith low auditory imageryscore,accelerationvasreduced
for LF (see Supplementary Results).

Lateral Hip and Shoulder Sway Therewas aninteraction be-
tweenvividnessvaluesandsoundconditionfor hip extensionangle
(F:3.41p:0.035q% = 0.05) with asmalle ect size.As shownin
Fig.10,highervaluesof tactileimageryproducedmore pronounced
di erencesin hip sway,with higher valuesof hip exion for LF
compared to the HF.

Electrodermal Activity Therewas a signi cant interaction
betweensoundcondition andvisualimageryfor meanEDA values
(F:3.40p:0.036n% = 0.5), with anotablylargee ect size.Despite

e ects of sound due to di erences
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in body concerns (MBSRQscore usedasa

lower meanEDA valuesfor elevatedvisualimagery,bothHF andLF

provide higher values of EDA compared to C, as shown in Fig. 10.

Electrocardiac Activity Therewasa signi cant interaction
betweensoundcondition andtactileimageryfor heartrate (F=4.46,
p:0.0lsq% = 0.06), with amediume ect size,andfor the number
of successiv&kRintervalsthat di er by morethan 50ms(F=4.58,
p:0.03777% = 0.50), with anotablylargee ect size.As shownin
Fig.10,acutelylowervaluesof heartratewerefoundfor participants
with high tactile imagery for HF, compared to LF and C.

5 DISCUSSION

In this study we exploredhow SoniWeightShoeslter bodyweight
perceptions,to better understandwhat and how individual at-
tributes could betargetedfor future technologiesenhancingposi-
tive bodyperceptions. Our results con rmethat altered footstep
soundsin uence participants' perceptionsbehaviorand move-
ments.Table 3in Supplementary Materiahnd Table3 summarize
the e ects observedespectivelyin all the studieswith this illusion
andin this study, while herewe discusghe mostrelevantresults
in relation to existingliterature. It shouldbe notedthat someof
the e ects found arerelatively small (seeResults)In somecases,
however,smalle ect sizescanbeimportant while largeonesunim-
portant [83, thereforesomeof these ndings shouldbe cautiously
considered or ideally reproduced.

We replicatedprevious ndings for the LF and HF conditions.
LF soundscontributedto sensationof increasedodyweight, a
more masculineself-perceptionandreducedfoot accelerationHF
soundscontributedto sensation®f reducedbodyweight, perceived
weakness, &eightened sensef femininity, feelingsof happiness,
increasedspeedanda straighterposture.Further,HF feedbacke-
sultedin ahighergait speeccomparedo LFfeedbackaligning with
the increasedeeling of speedobservedn the HF condition. Such
feedbaclalsopromptedgreateractivation of legmusclesandsig-
ni cant changesn heartactivity. Speci cally, heartrate decreased
andHRVincreasedn the HF comparedto the other conditions.
Reducedeartrate hasbeenrelatedto increasedattention andre-
laxation[3, 39, while increasedHRV hasbeenlinked to positive
emotionalstatesrelatedto safenesandcontentment{41]. Together,
theseseem tobe physiologicapointersof a positiveemotional ef-
fect of the HF condition. Theseemotionalmarkersare essential
asthey havebeenpositedascritical aspectdor technologyto in-

uence lifestyle changesuchasPA[10 60 101. Thedi erential
e ects of the LFandHF conditionswere con rmed with positional
speci city through a novel methodinvolving body maps.More





