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Abstract
Background:  The  aim  of  this  study  was  to  evaluate  the  effect  of  a  virtual  reality  video  on
preoperative  anxiety,  hemodynamic  parameters,  and  patient  satisfaction  in  patients  undergoing
septorhinoplasty.
Methods: This  was  a  prospective,  observational  cohort  trial.  Forty  patients  between  the  ages  of
18---65 who  were  scheduled  for  elective  septorhinoplasty,  with  an  American  Society  of  Anesthe-
siologists  (ASA)  physical  status  I---II  were  included  in  the  study.  Patients  experienced  a  15-minute
virtual reality  (VR)  video  via  a  phone  using  a  VR  device.  A  three-dimensional,  360◦ video  depicted
the beauty  of  nature  and  was  accompanied  by  meditation  music.  Patients’  oxygen  saturation
values, heart  rate,  and  blood  pressure  were  monitored  and  recorded.  Using  the  State-Trait  Anx-
iety Inventory  scale,  anxiety  scores  and  hemodynamic  parameters  were  compared  before  and
after VR  application.
Results:  Median  anxiety  scores  decreased  significantly  from  40.5  to  34  (p  <  0.001).  VR  also  had
positive effects  on  hemodynamic  parameters.
Conclusions:  VR  reduces  preoperative  anxiety  and  has  positive  effects  on  hemodynamic  param-
eters in  patients  undergoing  septorhinoplasty.  We  anticipate  that  VR  will  be  increasingly  used
as a  non-pharmacological  preoperative  approach  in  the  future.

© 2021  Sociedade  Brasileira  de  Anestesiologia.  Published  by  Elsevier  Editora  Ltda.  This  is  an
open access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
∗ Corresponding author.
E-mail: cagdasbaytar31@gmail.com (Ç. Baytar).
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reoperative  anxiety  is  a  condition  observed  in  approxi-
ately  80%  of  patients  and  occurs  in  response  to  surgical

tress.1,2 It  usually  starts  2  days  before  the  operation  and
ncreases  until  the  day  of  the  procedure.3 This  unpleasant
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ituation  affects  a  patient’s  comfort  and  well-being,  leading
o  physiological  and  psychological  changes  such  as  tachy-
ardia  and  hypertension  and  ultimately  endangering  the
atient’s  health.4 In  addition,  patients  feel  increased  pain
nd  require  more  analgesics  postoperatively5,6;  thus,  pre-
perative  anxiety  prolongs  the  duration  of  anesthesia  and
ecreases  the  quality  of  postoperative  recovery.  Control-
ing  preoperative  anxiety  reduces  the  length  of  hospital  stay,
ealthcare-related  costs,  and  postoperative  complications.7

Current  methods  used  to  reduce  patients’  anxiety  in
he  preoperative  period  primarily  focus  on  pharmacologi-
al  interventions  such  as  benzodiazepines  or  antihistaminic
rugs.8 However,  with  the  use  of  these  pharmacological
gents,  patients  face  risks  such  as  addiction,  anaphy-
axis,  end-organ  damage,  polypharmacy,  and  development
f  tolerance.9 In  recent  years,  Virtual  Reality  (VR)  appli-
ations  have  become  an  increasingly  popular  alternative
pproach  to  manage  preoperative  anxiety.10

VR  is  a  computer  technology  that  provides  the  feeling  of
eing  immersed  in  a  simulated  three-dimensional  (3D)  world
here  the  user  may  interact  with  the  virtual  environment.11

linical  studies  have  shown  that  VR  technology  is  effective
n  reducing  pain  perception  and  anxiety.  It  has  also  been
roposed  as  an  effective  non-pharmacological  alternative
or  reducing  acute  procedural  pain  and  providing  anxiety
elief.12,13

We  aimed  to  evaluate  the  effect  of  VR  as  a  non-
harmacological  premedication  met74hod  on  preoperative
nxiety,  hemodynamic  parameters,  and  patient  satisfaction
n  patients  undergoing  septorhinoplasty.  Results  from  our
tudy  are  expected  to  contribute  to  the  growing  support
or  the  use  of  VR  applications  as  an  alternative  method  to
educe  preoperative  anxiety.

ethods

fter  obtaining  approval  from  the  Local  Research  Ethics
ommittee  (reference  number:  2020---19/17,  ClinicalTri-
ls.gov  identifier:  NCT04598217)  and  patients’  written
nformed  consent,  a  prospective,  single-center  study  was
onducted  in  Zonguldak  Bülent  Ecevit  University  Medicine
aculty  Hospital  with  patients  undergoing  elective  sep-
orhinoplasty.

Patients  between  the  ages  of  18---65  years,  who  were
cheduled  for  elective  septorhinoplasty,  with  an  American
ociety  of  Anesthesiologists  (ASA)  physical  status  I---II  were
ncluded  in  the  study.  Exclusion  criteria  included  congestive
eart  failure,  adrenal  insufficiency,  chronic  alcohol  and  sub-
tance  addiction,  Glasgow  Coma  Score  <15,  cerebrovascular
isease,  psychiatric-cognitive  dysfunction,  claustrophobia,
se  of  sedative  and  narcotic  drugs,  blindness,  and  deafness.

 total  of  40  patients  were  included  in  the  study.
On  the  day  of  the  operation,  the  VR  procedure  was

xplained  to  the  patients  while  they  waited  for  surgery
n  the  preoperative  area.  The  demographic  data  of  the
atients  were  recorded.  Then,  patients’  oxygen  saturation
alues,  heart  rate,  and  blood  pressure  were  monitored  and

ecorded.  The  State  Anxiety  Inventory  (STAI-S)  test,  which  is
ccepted  as  the  standard  test  for  anxiety  measurement,  was
rovided  to  the  patients  to  determine  preoperative  anxiety
evels.  The  STAI-S  scale  consists  of  20  statements  and  uses
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Figure  1  A  patient  using  virtual  reality.

 4-point  scale,  as  follows:  1-  Not  at  all,  2-  Somewhat,  3-
oderately  so,  and  4-  Very  much  so.  Scores  vary  between
nd  20---80  with  high  scores  associated  with  higher  anxiety
evels.  Patients  were  asked  to  read  each  statement  and  then
ndicate  how  they  were  feeling  at  that  moment  by  marking
he  appropriate  parentheses  on  the  right  side  of  each  state-
ent.  Patients  were  asked  not  to  spend  much  time  on  each

tatement.  It  was  explained  that  there  was  no  right  or  wrong
nswer  and  that  they  would  be  asked  to  fill  out  a  form  of  the
ame  anxiety  scale  after  the  VR  procedure.

Thereafter,  patients  were  informed  that  a  video  would
e  shown  to  provide  a  visual  and  auditory  experience  for  15
inutes.  Patients  were  fitted  with  a  Samsung  Gear  VR  head-

et  (Samsung  Electronics,  Suwon,  South  Korea)  equipped
ith  a  Samsung  Note  7  Edge  smartphone.  The  VR  device
isplayed  a  video  with  a  mobile  application  (Guided  medita-
ion  VR,  a  virtual  reality  relaxation  application)  over  Oculus
Fig.  1).  The  patients  adopted  the  position  they  were  most
omfortable  with,  and  the  VR  device  was  placed  on  the
atients’  faces  at  the  most  appropriate  angle.  Patients  were
uestioned  in  terms  of  comfort.  After  obtaining  verbal  con-
ent,  patients  were  left  in  silence  in  their  rooms.  After  the
ideo  ended,  the  VR  headset  was  removed  from  the  patients’
aces.  During  the  follow-up,  patients’  blood  pressure,  oxy-
en  saturation,  and  heart  rate  values  were  recorded  at  5,
0,  and  15  minutes.

Patients  completed  the  STAI-S  scale  a  second  time.  Addi-
ionally,  they  were  asked  about  their  satisfaction  with  the
rocedure  (very  satisfied,  satisfied,  undecided,  unsatisfied),
omplications  (headache,  dizziness,  nausea),  and  whether
hey  would  want  this  VR  application  again  in  case  of  a  future

urgery.  Then,  the  patients  were  transferred  to  the  operat-
ng  room  without  loss  of  time.

0
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Table  1  Demographic  data.

X  ±  SD

Age  (years)  32.68  ±  8.74
BMI (kg  m-2)  23.85  ±  4.44

n (%)
Sex (male/female)  16(40)  /  24(60)
Study  in  university  (no/yes)  21(52.5)  /  19(47.5)
Marital  status  married/single  21(52.5)  /  19(47.5)
Smoking  yes/no  18(45.0)  /  22(55.0)
Total 40  (100.0)
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able,  and  transportable,  and  may  be  used  by  anyone.  When
X ± SD, Mean ± standard deviation, n, (%).

tatistical  analysis

he  approximate  sample  size  was  calculated  before  the
tudy  using  the  Power  Analysis  &  Sample  Size-11  software
NCSS  statistical  software,  Kaysville,  Utah,  USA).  The  sample
ize  was  calculated  on  the  basis  of  a  previous  study  (Group
:  19  ±  1.7,  Group  2:  15  ±  1.3,  effect  size:  0.88).14 Accord-
ngly,  in  the  sample  size  analysis  performed  with  reference
o  99%  confidence  interval  and  80%  power,  the  minimum
umber  of  patients  required  was  calculated  to  be  35.  Con-
idering  a  10---15%  attrition  rate,  the  required  sample  size
as  determined  to  be  40.  The  SPSS  22  program  (IBM  Cor-
oration,  Armonk,  NY,  USA)  was  used  to  analyze  the  data.
he  Kolmogorov-Smirnov  test  was  used  as  a  normal  distribu-
ion  test.  Paired  t-test,  t-test,  and  the  repeated  measures
nalysis  of  variance  (RANOVA)  test  were  used  to  analyze  the
ata  that  had  a  normal  distribution.  Mann-Whitney  U  and
ilcoxon  tests  were  used  to  analyze  data  that  did  not  have

 normal  distribution.  In  cases  of  significance,  posthoc  single
omparisons  were  performed  by  Bonferroni  test.  A  p  <  0.05
as  considered  statistically  significant  as  the  level  of  sig-
ificance  in  the  assessment.  Cohens’  d  was  used  in  effect
ize  analysis  of  measurements  before  and  after  VR.  Cohen’s

 value  was  accepted  as  d  ≥  1  very  large  effect,  0.8  =  large
ffect,  0.5  =  medium  effect,  and  0.2  =  small  effect.

esults

orty  patients  who  underwent  septorhinoplasty  were
ncluded  in  the  study.  The  demographic  data  of  the  patients
re  summarized  in  Table  1.

Considering  the  change  in  anxiety  levels  of  patients
efore  and  after  VR  application,  it  was  found  that  there
as  a  significant  decrease  in  STAI  scores,  and  the  effect  of
R  application  on  preoperative  anxiety  was  large  (p  <  0.001,
ohen’s  d:  1.28).  The  distribution  of  STAI  scores  before  and
fter  the  VR  application  is  shown  in  Figure  2.  Anxiety  scores
ecreased  significantly  regardless  of  gender,  age,  education
evel,  and  smoking  status  (Table  2).

The  average  values  of  heart  rate,  systolic  blood  pressure,
iastolic  blood  pressure,  mean  blood  pressure,  and  oxygen
aturation  before,  and  at  5,  10,  and  15  minutes  during  VR
pplication  are  shown  in  Table  3.
The  satisfaction  of  the  patients  and  their  wishes  to  repeat
he  experience  in  a  hypothetical  future  surgical  procedure
re  shown  in  Table  4.  Only  one  patient  described  having
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igure  2  Distribution  of  State  Anxiety  Inventory  scores  before
nd after  virtual  reality.

ild  dizziness  that  did  not  hinder  the  completion  of  the
rocedure.  No  other  complications  were  reported.

iscussion

n  this  prospective  study,  we  demonstrated  that  VR  appli-
ation  before  surgery  reduced  patients’  anxiety  prior  to
ndergoing  septorhinoplasty.  A  significant  decrease  in  the
eart  rate  and  mean  arterial  pressure  compared  to  that
efore  the  VR  application  was  observed.  Most  patients  were
atisfied  with  the  application  and  stated  that  they  would
ike  to  have  the  same  experience  if  they  undergo  a  surgery
gain.

Distraction  is  a  strategy  to  direct  attention  away  from
he  stressor  and  toward  other  thoughts  and  behaviors  that
re  not  related  to  the  stressor.15 These  strategies  have  been
hown  to  be  effective  during  medical  procedures.16 VR  is  an
xposure  tool  that  uses  3D  computer  technology  to  mislead
n  individual’s  senses  and  allow  them  to  feel  physically  as
f  they  are  in  the  virtual  environment.  Realistic  virtual  envi-
onments  are  created  in  which  users  can  interact  with  VR
ystems  that  allow  the  integration  of  real-time  computer
mages,  sounds,  and  other  sensory  inputs,17 allowing  the
ser  to  experience  the  environment  actively  in  360◦.18,19

mmersive  VR  directly  focuses  on  the  patient’s  individual
erception  of  stressful  stimuli  and  reduces  negative  experi-
nces  through  distraction.18 Instead  of  looking  at  a  handheld
r  table-mounted  computer  screen,  the  computer  screens
re  mounted  on  the  face.  The  user  wears  a  VR  headset  with
iniature  computer  screens  close  to  the  patients’  eyes.  A

uccessful  virtual  experience  should  allow  a  user  to  feel
hysically  inside  the  virtual  environment.  This  feeling  can
e  achieved  by  excluding  external  stimuli  and  only  hear-
ng  and  seeing  the  stimuli  generated  by  the  computer.  The
quipment  used  is  inexpensive,  non-invasive,  easily  avail-
sed  for  premedication,  VR  does  not  require  extra  labor  as
 patient  can  make  self-adjustments;  most  patients  experi-
nce  almost  no  side  effects.

1
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Table  2  Anxiety  scores  before  and  after  virtual  reality.

Before  VR  After  VR  Change  p  Cohen’s  d

X  ±  SD  Median  (range)  X  ±  SD  Median  (range)

STAI  scores  41.9  ±  5.7  40.5  (23)  35.1  ±  4.8  34.0  (24)  <0.001  1.28
Sex
Male 39.5  ±  3.7  39.5  (15)  33.3  ±  2.3  33.0  (9)  -6.25  <0.001  2.01
Female 43.5  ±  6.30  43.5  (22)  36.3  ±  5.7  37.0  (24)  -7.20  <0.001  1.19
p 0.029  0.052
Studies in  University
No  41.8  ±  5.5  40.0  (23)  35.9  ±  5.9  35.0  (22)  -5.95  <0.001  1.03
Yes 42.0 ±  6.0 41.0  (18) 34.2  ±  3.9 33.0  (12) -7.78  <0.001  1.54
p 0.916  0.376
Marital  status
Married  41.5  ±  6.2  40.0  (23)  35.4  ±  5.5  34.0  (22)  -6.42  <0.001  1.04
Single 42.3  ±  5.1  41.0  (17)  35.1  ±  4.1  35.0  (13)  -7.26  <0.001  1.55
p 0.665  0.981
Smoking
Yes 41.9  ±  5.9  41.5  (23)  35.4  ±  5.6  34.5  (22)  -6.50  <0.001  1.13
No 41.9  ±  5.6  40.0  (18)  34.8  ±  4.2  33.5  (13)  -7.09  <0.001  1.43
p 0.996  0.712
Aged (years)
18-29  41.0  ±  5.1  40.0  (18)  34.6  ±  4.4  33.0  (13)  -6.46  <0.001  1.34
≥30 42.4  ±  6.0  43.0  (23)  35.4  ±  5.1  35.0  (22)  -7.04  <0.001  1.25
p 0.456  0.603

VR, Virtual Reality; X ± SD, Mean ± standard deviation, p < 0.05.

Table  3  Changes  in  hemodynamic  parameters  and  saturation  before,  and  5,  10,  and  15  minutes  during  virtual  reality.

Before  VR 5  minutes 10  minutes  15  minutes  p  Partial  eta  square

HR  86.8  ±  14.0a,b,c 81.0  ±  13.4a 79.8  ±  12.1b 78.6  ±  11.9c <0.001  0.512
SBP 126.7  ±  18.3a,b,c 121.9  ±  15.0a 119.0  ±  14.9b 117.2  ±  14.6c <0.001  0.588
DBP 79.9  ±  12.5  77.9  ±  11.4  76.4  ±  11.5  76.2  ±  10.8  0.001  0.354
MBP 95.3  ±  13.0a,b,c 92.4  ±  11.7a 90.4  ±  11.5b 89.4  ±  11.3c <0.001  0.422
SpO2 98.7  ±  0.6  98.5  ±  0.8  98.6  ±  0.6  98.6  ±  0.6  0.531

ressure; MBP, Mean Blood Pressure; SpO2, Oxygen Saturation.
ost hoc analysis (p < 0.05).
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Table  4  Satisfaction  of  patients  and  their  wishes  to  repeat
the experience  in  a  hypothetical  future  surgical  procedure.

Would  you  like  to
experience  virtual
reality  again  if  you
undergo  a  surgery  in
the future?

n/%

Yes  36/90
No 4/10
Satisfaction
Very satisfied  21/52.5
Satisfied  15/37.5
Undecided  4/10
HR, Heart Rate;SBP, Systolic Blood Pressure; DBP, Diastolic Blood P
a, b, cRepresent the binary groups that make up the difference in p

Many  anxiety  scales  have  been  developed  to  assess  anx-
ety.  We  used  the  STAI  scale,  which  was  self-reported.  This
cale  measures  the  presence  and  severity  of  current  anx-
ety  symptoms  and  contains  two  subscales.  1)  The  State
nxiety  Scale  (S-Anxiety),  which  evaluates  current  anxiety

evels  by  asking  participants  about  their  current  feelings  and
ses  elements  of  the  autonomic  nervous  system  that  mea-
ure  subjective  anxiety,  such  as  tension,  irritability,  anxiety,
nd  activation/arousal  feelings.  2)  The  Trait  Anxiety  Scale
T-Anxiety),  which  indicates  the  relatively  constant  anxiety
evels  that  do  not  arise  according  to  a  specific  situation  or
ime.  The  dependence  of  an  individual  on  anxiety  experi-
nce  was  evaluated.20 State  anxiety  is  an  indicator  of  an
ndividual’s  feelings  of  tension  and  restlessness  due  to  a
tressful  situation.  Preoperative  anxiety  caused  by  doubts
nd  fears  is  an  unpleasant  reaction  experienced  by  a  patient
hat  is  specific  to  the  situation.  Therefore,  we  preferred

he  State  Anxiety  Scale  for  evaluating  preoperatine  anxiety.
tudies  on  adaptation  of  the  scale  to  Turkish  society,  validity,
nd  reliability  have  been  conducted.21,22 b

e

16
Not satisfied  0/0
In  our  study,  the  STAI  median  value,  which  was  40.5
efore  VR,  decreased  to  34  after  VR  application.  Ganry
t  al.8 conducted  a  study  on  controlling  preoperative  anxi-

2
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ty  using  VR  in  ambulatory  surgeries  in  patients  undergoing
axillofacial  and  plastic  surgery.  This  study  aimed  to  reduce
reoperative  anxiety  levels  by  offering  natural  scenes  pre-
ented  in  a  VR  system  to  20  patients  undergoing  skin  cancer
urgery.  They  concluded  that  anxiety  scores  and  salivary
ortisol  levels  were  significantly  reduced  by  viewing  nature
cenes  on  the  VR  system.  A  meta-analysis  involving  813
atients  concluded  that  preoperative  anxiety  scores  were
ower  in  the  VR  group  than  in  the  control  group  (SMD  =  −0.64,
5%  CI  −1.08  to  −0.20,  p  =  0.004).  In  a  subgroup  analy-
is,  preoperative  anxiety  scores  were  lower  in  the  VR  group
han  in  the  control  group  in  pediatric  patients  (SMD  =  −0.71,
5%  CI  −1.14  to  −0.27,  p  =  0.002),  whereas  a  significant
ifference  was  not  observed  between  the  two  groups  in
dult  patients  (p  =  0.226).  The  results  of  this  meta-analysis
ndicated  that  VR  could  decrease  preoperative  anxiety,
specially  in  pediatric  patients.23

Music  is  anoher  non-pharmacological  method  for  redu-
ing  preoperative  anxiety.  Music  depresses  the  sympathetic
ystem  activated  by  anxiety  and  thus  provides  a  relaxing
ffect  in  patients.24 Music  significantly  decreased  STAI  scores
n  a  study  investigating  the  effect  of  music  on  preoperative
nxiety.25 We  predict  that  VR  has  a  similar  positive  effect
n  anxiety  levels  since  it  provides  patients  with  auditory
xperience  as  well  as  visual  experiences.

In  order  to  reduce  the  anxiety  of  the  patients  in  the
reoperative  period,  pharmacological  interventions  are  pre-
erred  primarily.8 However,  these  interventions  may  have
ndesirable  side  effects  such  as  respiratory  complications,
ddiction,  anaphylaxis,  end-organ  damage,  polypharmacy,
nd  development  of  tolerance.9,26 In  a  study  conducted  on
atients  undergoing  urological  surgery  under  spinal  anes-
hesia,  pharmacological  interventions  were  compared  with
R.  It  was  stated  that  VR  is  better  in  terms  of  patient-
nesthesiologists’  satisfaction  and  reduced  respiratory  side
ffects  as  compared  to  a  pharmacological  agent.26

It  is  known  that  preoperative  anxiety  affects  postopera-
ive  pain,  the  need  for  anesthesia  and  analgesia,  and  even
ncreases  morbidity  and  mortality  in  some  types  of  surgery.
reoperative  anxiety  also  directly  affects  the  patient’s  clin-
cal  symptoms  by  disrupting  hemodynamic  parameters.  In
ontrast,  controlled  preoperative  anxiety  reduces  the  length
f  hospital  stay,  healthcare-related  costs,  and  postopera-
ive  complications.  Pandya  et  al.,27 for  example,  indicated
hat  VR  application  decreased  the  use  of  intravenous  opioids
nd  sedatives  and  reduced  procedure-related  pain  without
ncreasing  the  procedural  duration  compared  to  the  control
roup.  Thus,  it  is  directly  effective  in  the  intraoperative-
ostoperative  period  of  the  patient.7

Preoperative  anxiety  also  has  negative  effects  on  hemo-
ynamic  parameters.  In  the  presence  of  anxiety,  stress
ormone  levels  increase;  as  a  result  of  rising  catecholamine
evels,  arterial  blood  pressure  and  heart  rate  increase  and
rrhythmia  can  develop.28,29 For  the  ideal  induction  of  anes-
hesia  and  anesthesia,  the  hemodynamic  parameters  should
e  stabilized  as  much  as  possible  by  controlling  anxiety.30 We
ound  that  the  application  of  VR  before  surgery  had  positive
ffects  on  the  hemodynamic  parameters  of  the  patients.

he  heart  rate  and  mean  arterial  pressure  of  the  patients
ecreased  significantly  after  VR.  Thus,  patients  became
ore  suitable  for  anesthesia  post  VR  application.

16
logy  2023;73(2):159---164

Chan  et  al.10 used  preoperative  VR  to  reduce  anxiety  in
omen  undergoing  gynecological  surgery.  The  results  of  the

tudy  showed  that  the  VR  experience  significantly  reduced
reoperative  anxiety  and  was  readily  accepted  by  patients.
t  was  stated  that  approximately  82%  of  the  patients  rated
he  VR  experience  as  excellent  or  good.  Similarly,  the  sat-
sfaction  rate  of  patients  in  our  study  was  very  high.  While
0%  of  the  patients  were  very  satisfied  or  satisfied  with  the
pplication,  36  of  40  patients  stated  that  they  would  like
o  experience  VR  again  during  future  surgical  procedures.
n  addition,  only  one  of  our  patients  experienced  mild  dizzi-
ess  when  the  application  ended,  but  this  complaint  was  not
erious  enough  to  terminate  the  application.

There  are  some  limitations  to  this  prospective  study.  Our
tudy  was  based  on  the  patients-reported  scale.  Objective
hysiological  measurements,  such  as  determining  salivary
ortisol  concentration,  were  not  performed,  and  the  effects
f  VR  on  the  postoperative  period  were  not  investigated.
nother  limitation  is  that  the  Trait  Anxiety  Scale  was  not
valuated.

onclusion

n  conclusion,  VR  reduces  preoperative  anxiety  and  has
ositive  effects  on  hemodynamics  in  patients  undergoing
eptorhinoplasty.  This  inexpensive,  noninvasive,  easy-to-use
pplication  has  high  patient  satisfaction,  and  we  believe
hat  it  will  be  increasingly  used  as  a  non-pharmacological
remedication  method  in  the  future.
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