Current Sexual Health Reports
https://doi.org/10.1007/511930-022-00352-9

SEXUAL TECHNOLOGY (N DORING AND P RENAUD) q

Check for
updates

Virtual Reality Pornography: a Review of Health-Related Opportunities
and Challenges

Leighton Evans'

Accepted: 21 September 2022
© The Author(s) 2022

Abstract

Purpose of Review Virtual reality (VR) pornography is a relatively new medium for the experience of pornography. In
juxtaposition with traditional modes of experiencing pornography, such as two-dimensional (2D) displays, VR promises a
new experience of pornography for the user. VR can offer the feeling of ‘being there’: an increased sense of immersion and
presence in a mediated experience thanks to the sensory affordances of the medium. In an effective VR environment, the
user is immersed in the experience itself, feeling an embodied presence in the world presented to them and able to interact
with the environment and others in the environment in ways that cannot be achieved in other media. In terms of pornography,
this is potentially revolutionary. The user can be embodied in one of the performers and experience a unique perspective.
Alternatively, there are interfaces that will allow for the performer and viewer to physically interact with one another and
experience physical arousal from the actions of the other at a distance. The possibilities of VR pornography are therefore
related to the intensity of experience, the changing relationship with the performers and others in pornographic media, and
the possibility of new, embodied experiences of arousal utilising networked, embodied technologies. This research review
assesses to what extent research on VR pornography has supported these possibilities, affordances, and developments.
Recent Findings 23 articles were included in the present review. Findings demonstrate some increases in arousal and empathy
in using VR pornography. However, further empirical evidence for these findings is still needed. In addition, teledildonic
technology is lacking empirical research and the effects of the use of this technology in conjunction with VR requires research.
Summary Collectively, the results underscore the notion that VR improves immersion and presence for subjects, and this can
translate to increased sexual desire, empathy for performers in pornography, and sexual anxiety in watching pornography. This
is a field in infancy, and the initial results of empirical work suggest that VR can intensify some key aspects of the experience
of pornography. Theoretical reflections on VR pornography indicate many areas that require further empirical research.

Keywords Virtual Reality - Pornography - Arousal - Empathy - Teledildonics

Introduction

Virtual reality (VR) has been proposed as a potentially
revolutionary medium for pornography [1]. In popular
discourse, VR pornography has been identified as being a
development which may reshape the relationship between
performer and viewer in pornography, and as a mode of
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experiencing pornography which will add intensity and a
feeling of presence to the viewing of pornographic material
[2]. Additionally, it is argued that the increased realism
of VR pornography will revolutionise the experience of
pornography and will be a significant driver of early VR
business [3, 4]. Pornography makes up more than 20%
of all Google searches, and VR videos are watched more
frequently in comparison to regular videos when corrected
for the number of videos uploaded [5]. As befits a relatively
new technology, the range of content in VR pornography
is more limited than in 2D pornography and the creation
of amateur/non-mainstream VR pornography is limited by
the costs and use of specialist cameras for the production
of VR pornography [1]. The change of focus for performers
and producers in VR pornography compared to some other
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traditional forms—from the co-star to a tight focus on the
camera to focus on the viewer in VR—illustrates a critical
aspect of the difference between VR pornography and 2D
pornography. While point-of-view (POV) pornography has
existed for many years, the use of a VR headset facilitates
a new positionality for both viewer and performer of
pornography based on greater control of the field of vision,
and the interfacing of VR headsets and complimentary
technologies that simulate touch and co-presence with
the performer offers a new paradigm of mediated sexual
behaviour [1]. The proposition underpinning the potential for
VR pornography is that the technology can be more arousing
and intimate than traditional 2D pornography, which has
already been found to have a considerable effect on arousal
[6-11]. Beyond the immersion created by a VR headset, there
are several different types of teledildonic technologies which
can sync with VR experiences. Companies such as Lovense
and Kiiro now offer a range of teledildonic technologies for
this purpose. These include fleshlights for men, vibrators,
prostate massagers, and anal plugs [12—14]. The syncing of
the VR experience with the stimulation received from these
devices can allow for a physiological effect on both performer
and audience member in synchronous real time. During the
COVID-19 pandemic and subsequent social distancing, there
was a significant increase in the sales of these devices [15,
16]. However, some research has argued that teledildonic
sexual activity may be considered a mediation of sexual
behaviour that veers too close to infidelity [17]. The relative
sensory focus and affordances of presence of VR may have
therefore a significant effect on arousal and empathy as a
factor in the performer-audience relationship. The notion
of VR as an ‘empathy machine’ has led to predictions that
VR will facilitate more empathetic relationships between
pornography and the viewer and pornographic actors and
viewers. This affective turn in VR pornography is contingent
upon the use of teledildonic technology to facilitate
new embodied relations for the pornography viewer and
performer.

Method

A research review was conducted of recent papers of a quan-
titative, qualitative, and theoretical nature on VR pornog-
raphy published between January 1, 2017, and September
1, 2022. The research method derived from and followed
methodologies of systemic and organised research reviews
[18-21]. Pornography and VR search terms (VR pornog-
raphy’, ‘virtual reality pornography’, ‘cybersex’, ‘porn’, and
‘teledildonics’) were searched to identify relevant works in
Google Scholar, Scopus, Web of Science, and PubMed. A
review of references in related works also identified some
relevant studies. This review included quantitative empirical
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studies, qualitative studies without quantitative or empirical
components, and theoretical or systematic reviews to address
the lack of empirical work identified over the period. Works
which specifically identified and focused upon the use of
and effects of VR pornography were included in the review.
Works which only tangentially mentioned VR pornogra-
phy in relation to cybersex or other phenomena were not
included in the reviewed research unless the results contrib-
uted to the discussion on arousal or empathy. These studies
provide a context for current research on VR pornography
and suggestions for further research. This search is an initial
indicator that, while some empirical work exists in the area,
there is a wide epistemological gap thanks to the lack of
empirical work in the area.

Results

After screening out studies that did not meet the inclusion
criteria, a total of 23 empirical, quantitative studies and
non-empirical studies published between January 1, 2017,
and July 1, 2022, were identified that were relevant to the
present review. Other research in this review is used to
contextualise the findings and insights into VR pornography
in the wider research context around pornography and
cybersex (Table 1).

Demographics and Methodologies of Studies

Of the 9 empirical studies, research was distributed across
countries. Two studies were conducted in Canada; one in
Austria, France, the Netherlands, and Germany; two large-scale
general sexual behaviour survey in the USA; and one study
using a multi-national sample utilising social media.

All empirical studies used adult samples. Two studies
used samples limited to men [22e, 23ee]. One study had
an exclusively female sample [24e]. The remainder of the
empirical studies had male, female, and other gendered
participants. There was a preponderance of studies identified
using limited sampling methods (e.g. cross-sectional designs
that relied exclusively on snowballing samples or undergraduate
samples), and longitudinal designs were not identified.

Non-empirical studies identified as being relevant to the
aims of this review utilised a range of critical theoretical
positions, including phenomenology, postphenomenology,
materialism, critical feminist, and critical data study
approaches.

Measurement
Empirical studies used a combination of subjective self-

reporting and physiological data to assess arousal, inti-
macy, empathy, and anxiety when assessing the differences



amseo[d [enxas jo diysioumo
o) pue Aoearad uo syoedwrt jueoyrusis
sey oonjoerd [enxes Jo uoresyeep oy,
A3orouyo9) sty jo uonisoddnsaid e
surewar Joe aanenauad oy ‘so[dnod renxas
-019)9y-Uou 10§ A[[eoy1oads ‘suorje[nurioy
1930 Juidd Aewr sOTUOP[IP9[} Y3noyiy
UOoISN[OUT YIIM SINSST JUBOYIUSIS 9ARY
K3orouyo9) otuopyiparal pue Aydeiourod YA

[esnore [enxas
M paje[ar1od Apanisod sem aouasaxd
pue ‘AydeiSourod Teord£) ueyy soussard
JO 9Suas 19)eaI3 B PAIII[S A[JUISISUOD YA
WY YIIM JORIUI 0) 931N Y] [99F 03 A[NI]
QIOW PUE SI0JOR A} YIIM PIJIAUUOI [99] 0)
A[oNI[ 210U OSTE 91oM A9 ], "S9K oty ojul
PaYOO[ 2IOW PUE ‘UM P JOW ‘PAIISIP
arour 3]9f syuedronred ‘UonIpuod YA oyl ug
Kem [njSurueawr
Kue ur os op 0} [TeJ Inq JOYIOUL JO AU
-11adxa 9y 93pajmou(oe 0) awnsaid Ajorow
Ayredwo 19)s0J 0} PapUUT SIAIFO[OUYI) AUy
sI9sn 10§ Qouarradxa paroidur
ue 9q Aew Aydei3ourod YA Aanoeiour
PUB UOISISWII ‘WSI[e2I Ul SOTUBYD 03 SUeY],
amny
9} UT 9NUTUOD JYSTW PuaI] ST} ‘SISYdJeM
Q10w Junoemnie 9q 03 Swads uiod YA ‘MO[
SI papeo[dn SO9pIA JO JoquINU A} pue
‘Knsnpur utod oy ur mau st Ayderourod YA

911 xas Addey e jo
Kem o) ur 193 UeD JBY) SA[OLISQO JWOIIIA0

sar3o[ouyo)
K10SU9s 98973 YSnoIyy poyeiep, awodaq
ainses[d pue ‘Koewnur ‘soonoerd [enxas

stuad
) Aq eurSea oy jo uonenauad yim uon
-orIMUI [enxas Junenba Aq ¢ oanerodur
[€3100, Y} SedI0jurar A30[0Uyd9) SIY],
Pasnooj-o[ew pue
QATJEWLIOUO0IS}Y ST AS0[0Uyd9) STUOP[IPI[],

uwoMm IoJ
9SBO 9} JOU SBA ST} ING ‘SOUADS (JZ ULy}
Sursnore axow Ayder3ourod YA punoj usjy

szourojrod yym Aoew
-nyur jo s3urfasy paonpur AyderSourod YA

Ayredure
[ea1 Surropuadua Jo o[qeded Jou ST YA

19sn oy J0j AydeaSourod jo oouarradxo
) aaoxdwr pue 19)e ued Aydeiourod YA

papeordn soapia

JO Joquunu I0j PojoaLIod st opdwes ay)

uayMm Soapra Ie[n3a1 0y paredwod Apjuanb
-a13 10w payodjem st Ayderourod YA

sdysuonerar oyewnut ur uorjeredas

sa130[0uyd9) SuI3IOUWD 959}

y3noxy) pawrojsuer) Juraq st A31anoafqns

[enxas pue ejep uaamiaq diysuoneal ay)
AOY QUIWEX? 0} SA0) XaS JO SAIPNIS ase))

aAnoadsiad isieriorew

B WOJJ SOTUOP[IPS[2) UO UOTIOIPAI [BINLID
SOTUOP[Ipa[al

pue AydeiSourod YA JO MITARI [ROIIID
spueprayioN oy ur Surpdures
[[eqMOUS PUE W)SAS QUITUO AIISISATUN
BIA PAINIOAI UFISOP saInseaw pajeadar
' uI (rew 8§ ‘Orewsy /) syuedronaed

[BNX95019)9Y GG JO APNIS [BUOIIDS-SSOID)

Aueurian
Ur 9)ISQOM [EOO0] B BIA POJINIOAI ‘USISOp
samseow pajeadar e ur syuedronred orewr (g

AA woy £y
-edwa jo Ayiqrssod ay) jo sIsATeue [eonIID)
Ayder3ourod Suryoreasar jo
soonoeld pue suonmuyap AJULYD [[IM SAIT
-0[0UYd2) [BJISIP MIU MOY JO JUSWISSISSY

Ayder3ourod YA jo uondwnsuod Jo Marady
SOAI] XS INO 0JUI SAISO[OUYD?) Paje
-Ipaw-jouId)u] pue [edo1sAyd jo uoreidayur
Sursearour oy Aq pesrter sansst [eorydos

[eorndwe-uoN

reorndwo-uoN

aanenuenb reornduyg

aaneinuenb reomndwyg

reorardwo-uoN

[0¥] Teeuard pue a10[q

[cy] ounsne,

[1] sueayq

[eeST] TB 10 AoSH

leecT] T2 10 19000

[z€] owog

l62] 'Te 10 uoNysY

[¢] Te 30 1SV

pringer

a's

Current Sexual Health Reports

droy ueo ser3o[outyo9)(01q) JUSIOW WO [enreds awoo1A0 d[oy ued SOTUOP[IPI], -ortyd oy Jo owos sKeAins jey 1dey) MITAIY [9t] To11y

s3urpuy jo Arewrwing Sow0INOo A9y SOTISLI)ORIRYD) [oI1easar jo adA[, Apmg

Ma1A91 Juasald dy) Ur pepn[our SAIpnys [[e jo Arewwing | djqeL



Current Sexual Health Reports

[eIouaS Ur Xas pue

QAO[ O} SonJeA pue SSUTUBIW AIS am Aem
Y} 1094 [[IM SIY], " s1oyjo-Isenb, oAnoe
-10)ut A[[enxas 0jul way) Suruin) Aq punoie
199[q0 AI9A9 )IM 9SINODIAUI [BNXAS IABY

01 sSuroq uewINY MOT[E [[IM SOTUOP[IPI[AL,

K1A1o®R [ENX9s 9J0WAl Ul 95e3Ud 0] ‘spIom
IOUJO UI ‘owT) Qwes ay) Je aoe[d owes oy}
ur A[remoe a1om Aay) J1 se 309[qns puooas

e M Aerd, 0] pue Josuuoo, o3 303[qns e

Surjqeus ‘ooe[d Ioyjoue Ul pajeIO[RI 3UTRq

se Apoq s,309[qns © jo 11ed arernuurs ey

suonesuds [enjoe) opraoid soopipeo], deys-o1 03 [enuojod dy3 dABY SOTUOPIPA[AL

WOOI [eN)JIA © UI SINOTABYRq

onoi1d Jurke[dsip 10)oBIRYD ONAYIUAS B
0} axnsodxa pasearour y3noiyy sjuedion
-red yS-y31y ur Apueoyrugis pasearout

QIoM JIOJWODSIP JO SAINSLAW JATOA[qNS

uoneoyeiep ysnoiy)

UoNOaUUO0D JBWNUI OJUT dWO0D APOq uewny
9y} puB SUIYORW dISYM ‘SoTe[qUIISSE
[eor3ojo1q pue [esr3ojouyde) xa[dwod
PIOPISUOD 9 P[NOYS SAIPOQ PUE SAO} XIS

QATIORIUI UM SIUNOJUD djewu]

[O)IXIS MU PIM Juowae3ua SuIsearour
payeorpur sorgder3owap awos nq ‘y3ry sem
3unxas pue AyderSourod yym juowagesuyg
*(Sunxas pue AyderSourod aurjuo) surewop
UOWIWIOD I0W 0M) Sk [[om se Ayderourod
A)1[BaI [eN)IIA SUISSAIOE PUE SN OIUOP
-[IP21) SUIPN[OUT ‘YI)XIs JO SWLIOJ JYT1o

Um Juewage3us J1oy) pajedrpul syuedronieq

Jopua3 1ayjo ay) jo suondadrad pue I Xos
uo AyderSouiod jo sjoage aantsod arow
pariodar oS[e SOINIE9J OLIIUSI-O[BW) AIOW
ynm AyderSourod Surmara pajiodar oym

UQUWIOM ‘[[BUIS 9IOM SIZIS 1)) y3noyly

suorne[al
[enxas 109[qo-urWwNyY pue SUOTJE[I [BNXIS
uewiny jo a3uer pue 2doods Iy} uo 309

QATJEULIOJSURI) B QARY [T 9SN OIUOP[IPA[SL,

pliom oy}
Jo uondaorad o se [[om Se SuonIdYe 1IN0
adeys-a1 ‘3urop os ur ‘pue Apoq SUIAI] InO

I10J0€ ONAYIUAS
e Aq oouewiojrad orydeiSourod YA 01
pasodxo owiny JO JOJOe] © S JIOJWOISIP

pasearour pamoys sjuedronted yS-ysSiyg

uoneqINISew [enInw Jo 90uUdLIdXd
PJB[NWIS € 0 JOSO[O dIe KA} SLAIAYM
SIO)UNOOUD [BNXAS SATJEWLIOUOI)AY JOf

2IMISANS € Sk pajadIell a1 SOTUOP[IPI[],

PISSasSe Y0a1Xas JO SULIO] € YIIm Juall
-93e3u9 Juanbaiy a1ow pojiodar sonLIoUTW
[BNX3S A19M pue ‘Qwodul JoysIy pey

‘uowr 21oM ‘TO3UNoA arom oym syuedronreq

(3x91u00 19)eaIS puUR ‘Spe9|
Q[ewW 2ANIOBIIE ‘SATPOq [eInjeu ‘ainseayd
orewdy aurnuoes axow s)o1dap yorym ey
A[reo1d£y) uondwnsuoo AydeiSourod orn

-UQD-J[BWR) J0J 90uaIdjoId B MOYS USWOA

K109Y) UONEIPIW

pue A3ojouswouayd)sod 0y Surproooe

SOAI] [ENXAS UO SOIUOP[IPI[3) JO Uononp
-01uI 9] JO SO ) JO SISA[RUE [BONLID

saniiqissod oruop
-[IP219} JO JUSWISSISSE [BIISO[OUWOUYJ

Q0URI{ UI BIPAW [BI00S YInoIy)
pue Apmys y§ snoraaid € woly poInIoax
a1om syuedronied “K1eulq-uou se %6°1¢

pue uow se Surkynuapr sjuedronred jo
%L1 UM ‘(%09 <) uowom Jo pastidwod
Apsour sem ordwres oy, (¢ 1[="P’S)
sIeak G 67 sem a3e ueopy ‘sdnoi3
(gz=u) (VS) UOISIOAE [enxas Y31y 10

(91 =u) mof oyur pajedoqe syuedronred g¢  aanenuenb feotdwyg

sar3ojouyd9) Sur

-31owo 9say) ySnoIy) pawrroysuen Suraq

SI A11A1O2[QNs [enxas pue Bjep Uaamiaq
drysuornear ay) Moy Jo UOIBUIIEXS [BINLID)

(IMYM %€9) ANSIOATp [eroer

QJBIOPOW pUE USWOoM/uaW Jo J1[ds 1opual
UQAQ-TEQU © ()IM ‘STBdK 69— PasSe synpe
UBOLIOWY ¢[G‘/ papnout ojdwes 9An

-ejuasardar AfeoryderSowap ‘paseq-qom v aaneniuenb [eornduryg

sjuapnys A3o10yoAsd A1o1onponur

a1om sa[dwies 9yl JO % €9 "SJUSWASIIIAPR
PINIIAT AIOM Emmmsmtmm “a11eUUONSINb
aur[uo ue paje[dwod epeur)) UIdISe WO}
(8°¢ "P'S ‘8’61 25 urow) USWOM ()T¢

PUe (L7 'P’S ‘9861 236 Ueaw) usW G| 2Aneinuenb reotndwyg

[eordwo-uoN

eorrdwo-uoN

reordwo-uoN

[6¢] ne1aqry

[8€] peraqry

[e097] ‘T& 30 sunmiIoye ]

[1y] resrey]

[S¥] ‘Te 10 uewassan

[1€] uoyTuey pue youarg

s3urpuy jo Arewrwuing

SQW0dINO A3y

sonsL)oRIRYD)

[oI1easal Jo adA[,

Apmgs

(ponunuoo) | sjqey

pringer

Qs



Current Sexual Health Reports

Kyurmnosewr

oTuowa3ay pue AJIATJBULIOUOI)Y punoIe

S[eap1 paonpoldal saLI0)s YL, *, POUIRIA

uonerdwo)) A101S, 9Y) JO asn YInoIy) 9oua

-11adxe omydeiSourod mau, e Jo pajonns
-Uu09 $110dX9-UoU [BIPI [BIN)[ND UOWIWIOD ],

X9S [BN)IIA PUE 9SINOJINUI [BNXS
JO 9oueoyIUSIS pue UOIIUYAP Y} JNOqe
suornsanb jnoyjip sesrter siy [, ‘uondadop
£q ade1 Jo wrorA 9Y) 2W092q P[NOM Jash
a3 ey} o[qrssod ST 3T USY) YIIM XS eI

Suraey SI 9UO oYM INOGE AINSUN ST AUO J]

Kedsip dopysop [euonuaAuod ay) Jursn uey)

Qouar1adxe 2An02[qns Se [[om se suonoeax

reor3ororsAydoyoAsd uo 309330 1a3uoms

& pey A30[0uyd9) YA BIA [BLIQJEW OIPIA
oryder3ourod Surmara jey) pamoys s)nsay

Juo jewnul ‘onayredud

ue ojur Jouroj1od pue IoWNSuod YA oY)

uoomI2q dIysuorye[al Y} ULIOJSuer) [[Im
douasaxd pue uorsiowwi 10j YA Jo Aoede)

KIATIOR [eNXas

PUE QIISOp JO SUOISSaIdXd MaU JOJ MO[[e

[T1A YOIy “‘A)JI[BT MU B 9)JBID 0] SI0JBID
mofre AyderSourod YA Jo seouepioye ayJ,

SO9PIA (JZ O3 dATIE[aI
SOQPIA YA 10J 10y31y APuedyrusis arom
[esnoIe [enxas pue ‘90uasald [enxas ‘9ou
-so1d [e1ouag ‘s)09fje 9518 0) WNIPIW PIAN
K3oouyo9) siy)
Jo suoneor[dwi [ed1y)e pue ‘[e39[ ‘[e1o0s Ay}
SE [[oMm SB ‘SOIUOP[IPI[3) YI] SAIT0[ouyd9)
MU 1A Ter[rurejun ore sxouonnoeld Auejy

UOT}O3UUOD [BIJ0S JO YOB[ 03 anp
jou 219M suIoped pauorudwaIo)e ) Jut
-)5933ns ‘YoaIxas Im a3e3u 03 A[I] SS9
9I9M ISI[QUO[ QI9M OUM 9SO} ‘TOIAMOY
"091x9s ur 23e3ud 0) A1 2I0W 1M

uorssaxdop pue Kjarxue 1oy3ry Pim o[doog

sadon aurnosew druowWAFAY pue

QATjeIIOuO0I9)ey paonpoidar pue utod YA

Sursn 193je Qouarradxa oryderSourod o9y
-1od, o1 Jo sarroys paonpoid syuedronreq

1oured s auo jo An
-UQPI 9y} pUE JUISUOD punoe sonaylsoxd
Po[qeue-jouIu] SUISN YIIM SYSLI I8 ISy,

skerdsip qg ueyy Ayd
-e13ouiod Suike[dsip uoym Fursnore arow
A[JU9ISISUOD SB punoj sem A30[0uyd3} YA

driysuonerar rourrojrod
-TOMQIA WIoJsue} pue siouriojrad ym
Ayredwo asearour Aew AydeiSourod YA

a1sop [enxas adeysas
03 renuajod oy sey AyderSourod YA

A[rerouas azowr 9oudsaid pue
9ouasaxd [enxas Jo sSUI[9a) 9ONPUI UBD YA

SIOYOIBISAI PUB SURIOIUI[D J0J dATyerddwr
st 11 yoroidde 0y moy pue AjjenxasiSip jo
dmyeu oY) SUIPULISIOPUN I0J YIOMIWERI] Y

3uryloos-jos

10 uonoensIp ygnoiy) swoydwAs ur

-JBIAQ[[E JO SUBAUI B SB INOIARYSQ [BNXAS

JO suLIoj [eIISIP ‘OATIORISIUL 0) UMBIP 9q
Kewr s9[33nns Yireay [ejuow yim dosg

BIpoW
[€100S UO PUE ‘SWNIOJ JIPPaY ‘SWNIOY
uonoy uej BIA pa)InIdal sjuedronred

PaIopuas 1YI0 ¢ pue ‘Q[ewdf §] ‘A[BW 7

SOIS0[0UYI9) OIUOP[IPI[)
Jo suonedyIwel [e39] aY) Jo uoneurwexy

IS1] Surprew
K)ISIOATUN BIA PIJINIOAI ‘BLNSNY UI USISOP
sanseow pajeadar e ur syuedronred opewr 9

wnIpaw [eo130[0UYd) B SB YA JO MIIADY

Aydei3ourod YA jo renuajod
9y} Jo uoneIo[dXa pue MIIASI [BINII)

epeur)) Ul 1|
Surrew AJISISATUN BIA PAIINIOAT ‘UTISIP
soInseaw pajeadal e ur s1oolqns o[ewdf g¢

sa13ojouyoa) [enxas Surdrours
[IIM POIBIOOSSE SANSST JO S[OTLIB MOTANY

Ia4j0
%1 “OIewR) %T 1S DeW %8 Ly ‘SOvh
oSe ueow ‘sjnNpe UedLIOWY 008 JO AAIng

aanelrenb reotndwyg

[eorndwe-uoN

aaneinuenb Teornduryg

MITADY

MITADY

aanenuenb Teornduryg

MITADY

aanenuenb Teornduyg

[0€] 'Te 10 poomy

[¢t] sexey] pue morredg

[07] 19kowrayra1n) pue uowng

[LT] uiqny

[¥¥] 1910

[e¥T] T& 30 TURNIN

[Ly]IsIM], pue INGIYIN

[L€] 'Te 10 anooTeN

s3urpuy jo Arewrwing

SOWIOJINO0 A9y

SonsLIsjoRIRYD)

[oIeasar Jo adAg,

Apmg

(ponunuoo) | sjqey

pringer

a's



Current Sexual Health Reports

between VR pornography and traditional 2D pornography.
Non-empirical research based on critical theory used a range
of critical perspectives on the development, use, and effects
of VR pornography.

Arousal

Research on arousal has assessed whether VR pornography
invokes more physiological arousal than traditional 2D por-
nography [6—11]. This research has two important implica-
tions. Firstly, from a theoretical perspective, an increase in
immersion and presence aligned to an increase in arousal
speaks to the efficacy of pornography in VR. Secondly,
arousal in VR is important in terms of therapeutic interven-
tions for sexual disorders and anxieties. Individuals with
sexual aversion anxiety disorders, for instance, could be
assisted by VR therapy if VR stimulates arousal and can
be used in a therapeutic capacity to safely reduce anxiety
through immersion therapy. Conversely, if VR pornogra-
phy is more arousing than 2D pornography, this could have
significant implications for addiction to pornography and
other problematic behaviour associated with pornography
consumption.

From the limited empirical research conducted, there
is evidence that VR is more arousing than other media for
experiencing pornography. Three research studies support
this claim. Research has supported the notion that arousal
increases with VR stimuli with an exclusively male sample
[22e]. Sixty male participants were alternately shown sexu-
ally explicit video material on a two-dimensional desktop
monitor and a three-dimensional, high-immersive VR head-
mounted display (HMD). Physical arousal was continuously
measured as skin conductance response, whereas subjective
sexual arousal was measured using a slider. Questionnaire
measures of subjective sexual arousal, presence, and sexual
presence were also employed. With medium and large effect
sizes (172 =0.12-0.47), the results indicated a stronger effect
on physiological and subjective sexual arousal when men
viewed videos using VR compared to when videos were
viewed using the 2D desktop display, and presence and sex-
ual presence were also fostered in the higher immersive VR
condition. There was a positive correlation noted between
presence and subjective sexual arousal in the VR condition
but not in the desktop condition. For sexual presence and
subjective sexual arousal, a positive correlation was found
for both conditions. In analysis, controls for order of expo-
sure were used and no significant impact of order on the
dependent variables was reported except for physiological
arousal. Higher levels of physiological arousal were seen
during the second exposure regardless of stimulus modal-
ity. The results showed that viewing pornographic video
material via VR technology had a stronger effect on psy-
chophysiological reactions as well as subjective experience
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than using the conventional desktop display. As women were
not included in this study, it leaves open the question as to
how VR immersion impacts women’s sexual response. Addi-
tionally, the study used a student population which raises
questions with regard to the applicability of the research to
older populations.

These observations have been partially confirmed in
research which has addressed female arousal as well as
male arousal [25ee]. Ninety-five heterosexual participants
recruited via university online system and snowball sam-
pling in the Netherlands (48 males and 47 females) viewed
either VR or 2D pornography (between subjects), from both
voyeuristic and first-person perspectives (within subjects),
and rated their subjective arousal and presence. Men found
VR pornography more arousing than 2D scenes, but this was
not the case for women. This effect was small (172 =0.04),
indicating a gender and modality (VR vs. 2D) interaction, as
men showed higher subjective sexual arousal to VR relative
to 2D, but women did not. Rather than VR being generally
experienced as more arousing, a first person or ‘participant’
perspective consistently induced greater arousal relative to a
voyeuristic view, regardless of presentation medium in both
genders. VR did elicit a greater sense of presence than typi-
cal pornography, and presence was positively correlated with
sexual arousal. The findings indicate that VR can enhance
the experience of arousal and pleasure in response to por-
nography, but this is gender-contingent in terms of effect.

Research on arousal specifically focusing on women has
also been conducted [24e]. The research used high qual-
ity, women-centred erotica and examined whether stimulus
modality (VR vs. 2D) and point of view (POV: first-person
vs. third person) impacted women’s feelings of sexual pres-
ence (activation of sexual response induced by the percep-
tion of being present), sexual arousal, and sexual desire
(dyadic and solitary). Results from 38 women indicated that
with medium to large effects, general presence, sexual pres-
ence, and sexual arousal were significantly higher for VR
videos relative to 2D videos. Sexual presence was higher
for first-person POV than third person POV. These results
parallel the findings of research specific to men and indicate
that VR pornography experiences elicit a sense of ‘being
there’ and a consequential increase in sexual arousal. As this
research relied on correlational data, there is an issue with
causality. While the greater immersion into the VR films
triggered increases in sexual arousal as well as sexual desire,
there is a possibility that erotica-induced increases in sexual
arousal and desire triggered the increase in sexual presence.
Again, the study used a student population which raises
questions with regard to the applicability of the research to
older populations.

Research has also considered the increased arousal poten-
tial of VR pornography in people with sexual aversion (SA)
anxiety [26ee]. This study focused on sexual aversion (SA)
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defined as the experience of fear, disgust, and avoidance
when exposed to sexual contexts or cues. The study was
aimed at validating a virtual environment’s ability to pro-
gressively trigger the typical emotional responses of SA.
The sample was mostly comprised of women (>60%), with
17% of participants identifying as men and 21.5% as non-
binary. The thirty-nine participants (16 low-SA and 23 high-
SA individuals) were immersed in a virtual room using a
VR headset and then successively exposed to six scenarios
in which a synthetic character showed erotic behaviours of
increasing sexual intensity. Throughout immersion, sub-
jective measures of anxiety and disgust, skin conductance,
heart rate, cardiac output, and eye movements increased. The
changes in SUDS and physiological variables were exam-
ined through repeated measures analyses of variance. SUDS
scores significantly increased as the levels of exposure pro-
gressed among the high-SA participants, who also reported
significantly more anxiety and disgust than the low-SA
group. This research indicates that VR may be a promising
tool for as part of a virtual reality exposure-based treatment
for SA and this should be tested further.

Empathy

An argument has been developed in non-empirical literature
that proposes that VR pornography may be a more
humanising and less objectifying form of pornography than
conventional pornography [27]. This argument is contingent
on the idea that using VR can provide an empathetic aspect
of ‘being there’ or being embodied (on the part of the user)
in the scene that could reduce the voyeuristic aspect of
pornography. Empathy through sincerity and directness
has been effective in creating enduring audiences in 2D
pornography [28]. Voyeurism could be replaced with a
participatory intimacy that will increase empathy and
decrease desensitization and detachment with regard to
the subject position of the viewer in comparison to the
performer. There are several ways that VR could alter and
even improve the experience of pornography: veridically
(the experience is life-like to the user), through immersion
(the consumer becomes integral to the pornography and
feels part of the experience), interactively (the consumer’s
decisions and actions determine what occurs in the scene),
and through unboundedness (any pornography is available,
no matter how particular, bizarre, or extreme) [29]. While
the visual representation of VR pornography experiences
could reasonably be described as ‘pornographic’, when
technology facilitates interactions between two people using
virtual space, it is not pornography but is better described as
a sexual encounter or, if money is exchanged, sex work [29].

One empirical study has tested these assumptions [23ee].
Fifty male participants watched two pornographic films on
consecutive days in a laboratory setting, one in VR and one

traditional 2D film. The perception of the films was assessed
using self-report measures and through the measuring of
oxytocin (a social neuropeptide associated with facilitating
intimacy and interaction) production. In the VR condition,
participants were more likely to feel connected with the
actors and more likely to feel the urge to interact with them.
Participants were also more likely to rate the 1Q of actors in
VR as higher than in 2D films. Saliva levels of oxytocin were
related to the perceived eye-contact with the virtual persons
indicating a role for the social neuropeptide in the perception
of increased intimacy and interaction in VR. In this research,
VR pornography appears to elicit the illusion of intimate
sexual experiences. Whether this can be considered as com-
mensurate with empathy is open to question, although there
is clearly a deeper relationship with the performer.

This study only has male participants, so generalising
from the research is questionable. However, this resonates
with non-empirical observations on empathy in VR
pornography. Research utilising materialist critical theory
has claimed that VR pornography forces the viewer into
the subject position of a straight, white male [1, 27] and
the experience of VR pornography is of an (often) white
female submitting to the sexual desires of the male actor.
The result of this is that VR pornography reproduces ideals
around heteronormativity and hegemonic masculinity in
pornography, which would affect the possibility and nature
of empathy [30]. Empirical research has found that female-
centric pornography consumption (typically that which
depicts more genuine female pleasure, natural bodies,
attractive male leads, and greater context) was particularly
associated with more positive effects on women’s sex lives
[31]. Masculine pleasure-focused content is unlikely to
address these effects. Other researchers have argued that any
technologies intended to foster empathy merely presume to
acknowledge the experience of another but fail to do so in
any meaningful way [32].

Teledildonics

A further affordance of VR technology not covered in previ-
ous research is the use of teledildonics. Teledildonics allow
for a sexual experience with other people at a distance by
creating an interface between the two (or more) people that
stimulates sexual pleasure either synchronously or for one
party [33]. The concept of teledildonics first emerged in the
1990s but has become more prevalent with the emergence of
VR as a consumer medium [34, 35]. Research has indicated
that technologically mediated sexual interactions have the
potential to improve sexual wellbeing in some populations
[33, 36] Teledildonic devices, such as remotely controlled
dildos, provide tactile sensations that simulate part of a sub-
ject’s body on the behest of another person while connected
digitally, enabling a subject to interact with a second subject
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as if they were in the same place at the same time. This can
create a feeling of ‘being there’ through sensory biofeedback
as well and auditory and visual immersion [1, 35]. Empirical
research has found that people with mental health struggles
may be drawn to interactive, digital forms of sexual behav-
iour as a means of alleviating symptoms through distraction
or self-soothing [37]. From a phenomenological perspective
[38], the person using teledildonic technology can freely
define gender, use the teledildonics to record their actions,
and change them by translating them as they please. In
effect, teledildonics can allow human beings to have sexual
intercourse with any appropriately networked object around
by turning them into sexually interactive ‘quasi-others’ [39],
and this change will affect the way we give meanings and
values to love and sex in general.

The use of teledildonics and the residual data that these
devices will produce has been identified as a major poten-
tial issue from critical feminist perspectives [40, 41]. Sexual
practices, intimacy, and pleasure become ‘datafied’ through
these sensory technologies, and this data production may
have profound implications for privacy. Another major issue
identified with teledildonics from a materialist position is
that this technology reinforces the ‘coital imperative’, by
equating sexual interaction with penetration of the vagina
by the penis [42]. Although teledildonics may permit other
formulations, specifically for non-heterosexual couples, the
penetrative act remains a presupposition of this technol-
ogy. The prioritisation of male desire does not address the
spectrum of embodied sexual experiences that are possible.
The use of teledildonics for intimacy is also fraught with
issues. There are risks with using Internet-enabled prosthet-
ics around consent and the identity of one’s partner [43].
If one is unsure about who one is having virtual sex with,
then it is possible that the user would become the victim of
rape by deception. This raises difficult questions about the
safety of sexual intercourse and virtual sex. Moreover, one
can already envision a multi-tiered hierarchy of intimacy,
where wealthy users can afford sophisticated haptic systems
designed for physical intimacy while basic users have little
but their words and the non-verbal communications of their
avatar to express their emotions. One should not presuppose
that teledildonic technology will even be normally distrib-
uted, let alone ubiquitous.

Discussion

VR pornography appears, on the basis of limited research, to
increase sexual arousal with regard to the reaction of people
to pornography. Studies that have compared 2D pornography
to VR pornography have identified increased subjective and
objective levels of arousal in participants for VR pornogra-
phy. Moreover, this increased arousal is also seen in sexually
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adverse participants, with VR pornography increasing levels
of reported anxiety and physiological arousal compared to
2D pornography. On the basis of one study, empathy with
pornography performers on the basis of increased feelings
of intimacy is higher with VR pornography. With regard to
teledildonic technology, there is only theoretical discussion
of the possible effects of this technology on sexual desire,
behaviour, and arousal.

Conclusions

The implications of a limited set of empirical studies are
difficult to summarise without caution. However, this early
research does indicate that VR pornography has both the
potential and the current effect of being a more stimulating
form of pornography consumption, both physiologically and
psychologically, and may play a role in reshaping sexuality,
the expression of sexual behaviour and desire [44]. There
are several potential implications of this set of findings. The
use of VR pornography could have effects on addiction to
pornography and associated behaviours thanks to increased
stimulation. VR pornography could also play an important
role in interventions around pornography addiction thanks
to the potential humanising effect of the increased presence
and immersion felt by users. VR pornography may have
a role to play in immersion therapy-based interventions
around sexual anxiety and other related social anxiety
disorders. This research on the efficacy of VR pornography
compared to 2D pornography does not consider the effects
on performers (particularly in synchronous pornography
where teledildonic technology can be used to interact with
performers), production, the content of VR pornography, or
use patterns of VR pornography.

All these areas are relevant to future research agendas
on VR pornography as they indicate considerable gaps in
the current literature. While research on VR pornography
is in an early stage, so is the use of VR for pornography.
Considerable issues have been identified with regard to the
heteronormative and male-focused nature of both VR por-
nography and teledildonics, and research does indicate that
younger, higher income men report far more use of teledil-
donics and other emerging forms of sexual technology [45].
Further research is needed to understand what the specific
demographics of use are for teledildonics synced with VR,
particularly if the potential for teledildonics to overcome
spatial separation between people is to be harnessed [46]. If
these are continuing issues, then the use of VR pornography
in research and treatment may be limited, as may the gen-
eral use of VR pornography. Additionally, there are major
lacunas in the research regarding the use of VR pornography
by minors and adolescents. All these areas require further
empirical research if clinicians and researchers are to be
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prepared for the challenges and benefits associated with the
adoption of such sexual technologies [47].
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