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IGHLIGHTS
• Cognitive  Behavioral  Therapy  (CBT)  has  been  widely  used  in  patients  with  mild  to  moderate  anxiety  and  depression.
• Additional  CBT  combined  with  conventional  therapy  may  offer  additional  improvement  to  patients  with  PPPD.
• CBT  could  promote  the  improvement  of  symptoms  and  functional  recovery,  thereby  producing  therapeutic  effects.
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Abstract
Objective:  To  investigate  whether  additional  Cognitive  Behavior  Therapy  (CBT)  combined  with
conventional  therapy  improves  outcomes  for  patients  with  Persistent  Postural-Perceptual  Dizzi-
ness (PPPD)  compared  with  conventional  therapy  alone.
Methods:  Two  reviewers  independently  searched  PubMed,  Embase,  Web  of  Science,  Cochrane
Library, and  ClinicalTrials.gov  for  relevant  Randomized  Controlled  Trials  (RCTs)  examining  CBT

for PPPD  which  were  conducted  and  published  in  English  from  January  2002  to  November  2022.
RCTs reporting  any  indicators  for  assessing  corresponding  symptoms  of  PPPD  were  included,  such
as Dizziness  Handicap  Inventory  (DHI),  Hamilton  Anxiety  Scale  (HAMA),  Hamilton  Depression
Scale (HAMD),  Hospital  Anxiety  and  Depression  Scale  (HADS),  and  Patient  Health  Questionnaire-9

List of abbreviations: CBT, Cognitive Behavior Therapy; PPPD, Persistent Postural-Perceptual Dizziness; PPV, Phobic Positional Vertigo;
MD, Spatial Motion Discomfort; VV, Visual Vertigo; CSD, Chronic Subjective Dizziness; RCTs, Randomized Controlled Trials; VRT, Vestibular
ehabilitation Therapy; SNRIs, Serotonin-Noradrenaline Reuptake Inhibitors; SSRIs, Selective Serotonin Reuptake Inhibitors; DHI, Dizziness
andicap Inventory; HAMA, Hamilton Anxiety Scale; HAMD, Hamilton Depression Scale; HADS, Hospital Anxiety and Depression Scale; PHQ-9,

atient Health Questionnaire-9; GAD-7, Generalized Anxiety Disorder Scale-7; MD, Mean Differences; 95% CI, 95% Confidence Intervals.
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(PHQ-9).  Two  independent  reviewers  conducted  extraction  of  relevant  information  and  evalua-
tion of  risk  of  bias.  The  Cochrane  Collaboration  risk  of  bias  tool  version  1.0  was  used  to  evaluate
risks and  assess  the  quality  of  the  included  studies,  and  Cochrane  Review  Manager  5.3  software
(RevMan  5.3)  was  used  to  perform  meta-analyses.
Results:  The  results  of  six  RCTs  indicated  that  combining  additional  CBT  with  conventional  ther-
apy significantly  improved  outcomes  for  PPPD  patients  compared  with  conventional  therapy
alone, especially  in  DHI-Total  scores  (Mean  Difference  [MD  =  −8.17],  95%  Confidence  Inter-
val [95%  CI:  −10.26,  −6.09],  p  <  0.00001),  HAMA  scores  (MD  =  −2.76,  95%  CI:  [−3.57,  −1.94],
p <  0.00001),  GAD-7  scores  (MD  =  −2.50,  95%  CI  [−3.29,  −1.70],  p  <  0.00001),  and  PHQ-9  scores
(MD =  −2.29,  95%  CI  [−3.04,  −1.55],  p  <  0.00001).  Subgroup  analysis  revealed  a  significant
benefit of  additional  CBT  compared  with  conventional  therapies  alone,  including  Vestibular
Rehabilitation  Therapy  (VRT)  (MD  =  −8.70,  95%  CI:  [−12.17,  −5.22],  p  <  0.00001),  Selective  Sero-
tonin Reuptake  Inhibitor  (SSRI)  (with  controlled  SSRI:  MD  =  −10.70,  95%  CI:  [−14.97,  −6.43],
p <  0.00001),  and  VRT  combined  with  SSRI  (MD  =  −6.08,  95%  CI  [−9.49,  −2.67],  p  =  0.0005)  in
DHI-Total scores.
Conclusion:  Additional  CBT  combined  with  conventional  therapy  may  provide  additional
improvement  for  patients  with  PPPD  compared  with  conventional  therapy  alone.  However,  more
RCTs are  needed  to  support  and  guide  the  application  of  CBT  in  treating  PPPD.
Level of  evidence:  I;  Systematic  review  of  RCTs.
© 2024  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published  by
Elsevier España,  S.L.U.  This  is  an  open  access  article  under  the  CC  BY  license  (http://
creativecommons.org/licenses/by/4.0/).
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ersistent  Postural-Perceptual  Dizziness  (PPPD)  is  a  chronic
unctional  vestibular  disorder  that  is  characterized  by  iden-
ifiable  and  unique  sets  of  symptoms,  comprising  three
ain  symptom  clusters:  dizziness,  unsteadiness,  and  non-

pinning  vertigo  that  is  present  on  most  days  for  3  or  more
onths,1,2 which  may  be  exacerbated  by  upright  posture,

ctive  or  passive  motion  stimuli  without  regard  to  direction
r  position,  and  exposure  to  moving  visual  stimuli  or  com-
lex  visual  patterns,  and  may  be  precipitated  by  conditions
hat  cause  vertigo,  unsteadiness,  dizziness,  or  problems
ith  balance.3,4 In  tertiary  dizziness  centers,  PPPD  is  the

econd  most  common  diagnosis,  accounting  for  approxi-
ately  15%---20%  of  cases.5 PPPD  is  often  underestimated

n  community  patients  because  related  symptoms  are  easily
verlooked,  resulting  in  many  patients  not  receiving  early
nd  accurate  diagnosis  and  treatment.

Although  PPPD  is  a  new  medical  term,  the  phenomenon
as  long  been  recognized  as  a  disorder  of  spatial  orientation
nd  motor  sensory  abnormalities.  In  the  past  30  years,  from
he  initial  presentation  of  Phobic  Positional  Vertigo  (PPV)  to
he  subsequent  presentation  of  Spatial  Motion  Discomfort
SMD),  Visual  Vertigo  (VV),  and  Chronic  Subjective  Dizziness
CSD),  the  2017  Bárány  Association  summarized  and  summa-
ized  the  common  issues  related  to  PPV,  SMD,  VV,  and  CSD,
hose  commonalities  form  the  basis  of  the  diagnostic  crite-

ia  for  PPPD.1,3 However,  after  searching  in  related  fields,  no
andomized  Controlled  Trials  (RCTs)  of  PPV,  SMD,  or  VV  were
ound.  As  a  result,  six  RCTs  including  patients  with  PPPD  and

SD  were  included  in  the  meta-analysis.

Although  some  debate  remains,  the  most  widely
ccepted  putative  mechanism  of  the  pathogenesis  of  PPPD
omprises  a  developmental  process  that  involves  functional,

V
a
t
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sychological,  and  structural  disorders.  The  model  of  the
ismatch  between  function  and  vestibular  needs  has  been

radually  accepted  as  explaining  the  probable  mechanisms
f  PPPD.  For  a  person  without  PPPD  experiencing  a  precipi-
ant  vestibular  crisis,  medical  event  or  acute  psychological
istress,  acute  adaptation  including  visual-somatosensory
ependence,  high-risk  postural  control  strategies,  and  envi-
onmental  vigilance  may  lead  to  neurotologic,  medical,
nd  behavioral  recovery.  After  postural  threats  subside,
he  aforementioned  strategies  are  typically  abandoned.  For
atients  with  PPPD,  however,  additional  predisposing  fac-
ors  such  as  neurotic  temperament  and  pre-existing  anxiety
ay  cause  behavioral  comorbidity,  including  anxiety,  and
epressive  and  somatic  symptom  disorders.  These  factors
an  induce  a  vicious  circle  of  maladaptation  that  is  driven  by
erpetuating  factors,  including  visual  dependence,  stiffened
ostural  control,  and  decreased  cortical  integration,  and
rovoking  factors  including  upright  posture,  motion  of  self,
nd  visual  demands.  Importantly,  acute  anxiety  and  body
igilance  of  PPPD  patients  can  exacerbate  the  vicious  circle
entioned  above.  Moreover,  previous  studies  have  indicated

hat  damage  of  specific  brain  areas  that  are  responsible
or  high-level  spatial  orientation,  multi-sensory  integration,
nd  threat  assessment  plays  a  role  in  the  mismatch  of  incom-
ng  and  outgoing  signals.6,7

On  the  basis  of  current  understanding  of  PPPD,  a  number
f  symptomatic  treatments  are  recommended  in  patients
ith  PPPD.2 These  treatments  are  designed  to  reduce  the
atient’s  anxiety  traits  to  decrease  the  seizure  of  disease,
r  to  improve  the  patient’s  vestibular  function  to  allevi-
te  the  symptoms  of  dizziness,  unsteadiness,  or  vertigo.

estibular  Rehabilitation  Therapy  (VRT),  which  is  gener-
lly  used  to  treat  vestibular  diseases,  aims  to  rebuild
he  balance  system,  focusing  on  high-risk  postural  control
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trategies,  visual-somatosensory  dependence,  and  environ-
ent  vigilance.8---10 Additionally,  Serotonin-Noradrenaline
euptake  Inhibitors  (SNRIs)  and  selective  Serotonin  Reup-
ake  iInhibitors  (SSRIs)  are  commonly  used  in  PPPD,  mainly
alleviate  mood  disorders.11

Cognitive  Behavioral  Therapy  (CBT)  is  a  psychosocial
ntervention  that  has  become  the  most  widely  used  prac-
ice  for  improving  mental  health  and  is  commonly  used  in
atients  with  mild  to  moderate  anxiety  and  depression.3

BT  is  a  counseling  and  treatment  method  that  focuses
n  patients’  irrational  cognitions  and  behaviors  to  improve
egative  emotions,  and  is  a  recommended  treatment  for
PPD.12,13 CBT  can  provide  talk  therapy  and  stress  manage-
ent  strategies  to  help  patients  understand  and  cope  with

heir  symptoms,  focusing  on  the  fear  of  falling,  health  anxi-
ty,  and  avoidance  behavior.  CBT  may  benefit  PPPD  patients
y  reducing  excessive  physical  alertness  and  fear  of  dizzi-
ess  or  falling  down,  and  confronting  anticipatory  anxiety,
nd  supplemental  physical  therapy  can  be  performed  to  help
atients  become  accustomed  to  exposure  to  reduce  corre-
ponding  acute  anxiety  and  body  vigilance.8,10 Because  of
ts  advantages,  including  a  lack  of  side  effects,  low  risk
f  potential  harm,  and  convenience  of  administration,  CBT
as  come  to  play  an  increasingly  important  role,  and  has
eceived  an  increasing  amount  of  attention  from  clinical
hysicians.

However,  very  few  RCTs  have  studied  the  clinical  effi-
acy  of  CBT  in  PPPD  to  date,  and  have  typically  had  a  small
ample  size,  substantial  variation  in  quality,  and  a  lack  of
vidence-based  evidence.  Thus,  a  structured  CBT  interven-
ion  protocol  that  can  strongly  prove  its  efficiency  and  guide
linical  practice  has  not  yet  been  developed.  To  the  best  of
ur  knowledge,  no  previous  meta-analysis  has  statistically
uantified  the  efficacy  of  CBT  in  PPPD.  Therefore,  the  cur-
ent  meta-analysis  aimed  to  collect  and  analyze  available
CT  data  to  provide  a  high-level  evidence  base  regarding
he  efficacy  of  CBT  and  inform  its  application  in  the  clinical
eld.

ethods

earch  strategy

he  meta-analysis  was  conducted  according  to  the  Preferred
eporting  Items  for  Systematic  Reviews  and  Meta-Analyses
PRISMA)  statement  and  was  previously  registered  with
ROSPERO  (no CRD42022371200).

Two  reviewers  independently  searched  the  PubMed,
mbase,  Web  of  Science,  Cochrane  Library,  and  ClinicalTri-
ls.gov  databases  for  relevant  RCTs  examining  the  use  of  CBT
or  patients  with  PPPD  (details  in  Appendix),  which  were
onducted  and  published  in  English  from  January  2002  to
ovember  2022.  The  references  of  the  included  articles  and
elevant  reviews  were  also  manually  searched  and  managed
sing  EndNote  X9.  Studies  were  selected  by  screening  the

itles,  abstracts,  and  content  of  the  following  inclusion  and
xclusion  criteria  by  the  two  independent  reviewers.  Differ-
nces  and  disagreements  were  finally  decided  by  the  senior
eviewer.
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nclusion  criteria

)  Patients:  Patients  of  any  age,  sex,  or  nationality,  diag-
nosed  with  PPPD,  CSD,  PPV,  SMD,  or  VV  on  the  basis  of
clinical  characteristics  and  other  examination  methods.

)  Intervention:  Patients  in  experimental  groups  were
treated  with  CBT  accompanied  with  corresponding  con-
ventional  therapy  in  control  groups.

)  Comparison:  Patients  in  control  groups  were  treated  with
conventional  therapy,  including  VRT,  SSRI,  SNRI.

)  Outcome:  Any  indicators  used  to  assess  corresponding
symptoms  of  PPPD,  including  vestibular  symptoms,  living
quality,  physical  ability,  functional  balance,  or  emotional
status.  Preferred  indicators  in  this  field  were  as  follows:
Dizziness  Handicap  Inventory  (DHI),  Hamilton  Anxiety
Scale  (HAMA),  Hamilton  Depression  Scale  (HAMD),  Hospi-
tal  Anxiety  and  Depression  Scale  (HADS),  Patient  Health
Questionnaire-9  (PHQ-9),  Generalized  Anxiety  Disorder
Scale-7  (GAD-7),  Visual  Analog  Scale.

)  Study  design:  RCT.

xclusion  criteria

)  Animal  research;
)  Patients  not  diagnosed  with  PPPD;
)  No  single  additional  method  of  intervention;
)  Basic  research,  non-RCT,  case  report,  review,  systematic

review,  or  meta-analysis;
)  No  title  or  abstract  available  in  English;
)  Incomplete  studies  without  results.

ata  extraction

he  relevant  information  and  data  provided  in  the  eligible
tudies  were  extracted  by  two  independent  reviewers  using

 standardized  data  collection  form,  which  comprised  the
uthor’s  name,  year  of  publication,  condition  of  patients,
reatment  methods  for  the  experimental  and  control  groups,
ntervention  time,  home-based  or  supervised  intervention,
etailed  data  of  outcome  indicators,  and  other  relevant
nformation.  A  table  of  the  RCT  information  is  shown  below.

tudy  quality

isks  of  bias  assessment  for  studies  included  are  shown
n  Table  1.  The  Cochrane  Collaboration  risk  of  bias  tool
ersion  1.0  (ROB  1.0)  was  used  to  evaluate  corresponding
isks  to  assess  the  quality  of  included  studies  in  the  meta-
nalysis.14 This  tool  mainly  assesses  bias  from  the  random
equence  generation,  allocation  concealment,  blinding  of
articipants  and  personnel,  blinding  of  outcome  assessment,
ncomplete  outcome  data,  selective  reporting,  and  other

ources  of  bias.  The  two  reviewers  independently  conducted
he  assessment  process,  in  which  differences  in  opinion
ere  discussed  to  obtain  consensus  or  decided  by  the  senior

eviewer.
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Table  1  Risk  of  bias  assessment  for  studies  included.

Study  Random
sequence
generation

Allocation
concealment

Blindinng  of
participants
and  personel

Blinding  of
outcome
assessment

Incomplete
outcome
data

Selective
reporting

Other
sources  of
bias

Edelman  2012  Low  risk  Low  risk  High  risk  Low  risk  Low  risk  Low  risk  Low  risk
Herdman 2022  Low  risk  Low  risk  High  risk  Low  risk  High  risk  Low  risk  Low  risk
Qin 2016  Low  risk  Low  risk  High  risk  Low  risk  Low  risk  Low  risk  Low  risk
Yu 2018  Low  risk  Low  risk  High  risk  Low  risk  Low  risk  Low  risk  Low  risk
Yuan 2016  Low  risk  Low  risk  High  risk  Low  risk  High  risk  Low  risk  Low  risk
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Zhao 2022  Low  risk  Low  risk  High  risk  

ata  analysis

eviewers  analyzed  extracted  data  using  Cochrane  Review
anager  5.3  (RevMan  5.3)  (https://revman.cochrane.org/).

ndicator  results  of  intervention  and  comparison  groups  were
ecorded  and  the  outcomes  (including  DHI-Total,  Functional,
motional,  Physical  scores,  HAMA  scores,  GAD-7  scores,  and
HQ-9  scores)  were  then  analyzed  by  group  and  subgroup
sing  forest  plots  to  obtain  the  Mean  Differences  (MD),  95%
onfidence  Intervals  (95%  CI),  and  p-values.  The  I2 statis-
ic  was  used  to  quantify  the  magnitude  of  heterogeneity
etween  studies,15 where  I2 >  50%  indicated  high  hetero-
eneity.  If  significant  heterogeneity  was  not  detected,  a
xed-effects  model  would  be  adopted  rather  than  a  random-
ffects  model.  A  sensitivity  analysis  was  performed  by
xcluding  any  study  with  a  high  risk  of  bias  or  using  a
xed-effects  model.  Agreement  between  the  models  was
ssessed  to  ensure  the  reliability  of  the  results.  Publica-
ion  bias  was  investigated  visually  using  funnel  plots  in
he  meta-analysis.

esults

ata  retrieval

fter  screening  the  titles  and  abstracts  of  all  1030  studies,
6  studies  that  met  the  criteria  were  assessed  for  eligibil-
ty  by  further  reviewing  of  the  full  text.  Six  RCT  studies
ontaining  416  participants  were  ultimately  included  in  the
eview12,16---20 (Fig.  1).  Of  the  participants,  289  (69.5%)  were
emale,  and  127  (30.5%)  were  male.  The  average  age  of  par-
icipants  was  43.96  years,  (experiment  group:  43.89  years;
ontrol  group:  43.72  years).  Among  the  six  studies  included
n  the  meta-analysis,  three  studies  involved  a  total  of  199
47.8%)  PPPD  patients,  and  the  other  three  studies  involved
17  (52.2%)  CSD  patients.  For  the  control  group,  1  (16.7%)
tudy  used  the  method  of  delaying  treatment  (41  patients),  3
50%)  studies  used  a  VRT  group  (198  patients),  and  2  (33.3%)
tudies  used  an  SSRI  group  (177  patients).  In  the  experimen-
al  group,  all  studies  tested  the  effects  of  additional  CBT
n  comparison  with  a  corresponding  control  group,  2  (33.3%)

tudies  used  a  combination  of  supervised  and  home  exer-
ise,  and  4  (66.7%)  studies  used  supervised  exercise.  The
pecific  characteristics  of  the  included  studies  are  shown  in
able  2.
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Low  risk  High  risk  Low  risk  Low  risk

eterogeneity  analysis

he  I2 test  showed  there  was  low  heterogeneity  among  all  six
tudies  included  in  the  meta-analysis,  which  typically  indi-
ates  there  are  few  methodological  heterogeneity  issues,
nd  that  the  corresponding  results  are  credible.15

ain  outcome:  meta-analysis  of  DHI-Total  scores
etween groups  receiving  additional  CBT  and  those
eceiving  conventional  therapy  alone

etailed  data  for  DHI-Total  scores  of  all  six  studies  (406
articipants)  showed  a significant  benefit  of  additional  CBT
ompared  with  conventional  therapy  alone  (MD  =  −8.17,
5%  CI:  [−10.26,  −6.09],  p  <  0.00001).  The  subgroup  anal-
sis  also  showed  a  significant  benefit  of  additional  CBT
ompared  with  VRT  alone  (MD  =  −8.70,  95%  CI:  [−12.17,
5.22],  p  <  0.00001),  SSRI  alone  (MD  =  −10.70,  95%  CI:

−14.97,  −6.43],  p  <  0.00001),  and  VRT  combined  with  SSRI
MD  =  −6.08,  95%  CI:  [−9.49,  −2.67],  p  =  0.0005,  Fig.  2).

ain  outcome:  meta-analysis  of  DHI-functional,
hysical  and  emotional  scores  between  groups
eceiving additional  CBT  and  those  receiving
onventional  therapy  alone

etailed  data  for  DHI-Physical,  Emotional  and  Functional
cores  from  three  studies  (235  participants)  showed  a  signif-
cant  benefit  of  additional  CBT  compared  with  conventional
herapy  alone  (DHI-P:  MD  =  −2.32,  95%  CI:  [−3.25,  −1.39],

 <  0.00001;  DHI-E:  MD  =  −2.97,  95%  CI:  [−3.96,  −1.98],
 <  0.00001;  DHI-F:  MD  =  −2.14,  95%  CI:  [−3.12,  −1.15],
 <  0.0001,  Figs.  3,  4  and  5).

econdary  outcomes:  meta-analysis  of  HAMA,
AD-7, PHQ-9  scores  between  groups  receiving
dditional  CBT  and  those  receiving  conventional
herapy alone

etailed  data  for  HAMA  scores  of  two  studies  (184  par-
icipants)  showed  a  significant  benefit  of  additional  CBT

ompared  with  conventional  therapy  alone  (MD  =  −2.76,  95%
I:  [−3.57,  −1.94],  p  <  0.00001,  Fig.  6).  Detailed  data  for
AD-7  scores  of  two  studies  (121  participants)  showed  a
ignificant  benefit  of  additional  CBT  compared  with  conven-

https://revman.cochrane.org/
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Table  2  Characteristics  of  studies  included  in  the  meta-analysis.

Study  Experiment
Group

Control  Group  Intervention
time

Conducted  Intervention  description  Control  description  Type  of
study

Edelman
2012

20-subjective
with  Chronic
Subjective
Dizziness

21-subjective
with  Chronic
Subjective
Dizziness

3-weekly  CBT
sessions.

Supervised  Psychoeducation,
behavioral  experiments,
exposure  to  feared
stimuli,  and  attentional
refocusing  for  4-weeks

No  treatment  during
RCT,  commenced
treatment  4-weeks
later

RCT

Herdman
2022

19-subjective
with Persistent
Postural
Perceptual
Dizziness

20-subjective
with  Persistent
Postural
Perceptual
Dizziness

6-sessions  of
INVEST  for
4-months,
initial  session
for  60-min,
others  for
30-min

Supervised  Transparency  in
communication  with
cognitive  behavioral
formulation  and
psychoeducation,
normaling  maladaptive
postural  strategies  and
attention  allocation  and
relaxation  techniques

6-sessions  of
individual  VRT  for
4-months  including  a
range  of  general
exercises  and  more
specific  adaptation,
habituation,  visual
desensitization,
static  and  dynamic
balance  exercises.

RCT

Qin 2016  30-subjective
with  Chronic
Subjective
Dizziness

30-subjective
with  Chronic
Subjective
Dizziness

8-weekly
CBT  +  VRT
sessions;  one
CBT  session
every  2-weeks
for  8-weeks

Supervised
and
home
exercise

Psychological  support,
health  education,
cognitive  remediation
training,  exposure
training,  relaxation
training

Balance  function
training,  visual
stimulation
adaptation  training,
sports  acclimatization
training,  conducted
in  both  intervention
and  control  group.

RCT

Yu 2018  46-subjective
with  Persistent
Postural
Perceptual
Dizziness

45-subjective
with  Persistent
Postural
Perceptual
Dizziness

2-CBT  sessions
per  week  for
8-weeks;
sertraline  every
day  for  8-weeks

Supervised  Earning  the  trust  of
patients;  encouraging
the  patients  to
communicate  with
others;  making  patients
expose  and  check  the
social  factors  that  cause
the  PPPD,  such  as  family,
work,  and  social
intercourse;  making
patients  have  a  correct
understanding  of  the
occurrence,
development,  and
treatment  of  PPPD.

Sertraline  50  mg/d
∼200  mg/d,
conducted  in  both
intervention  and
control  group.

RCT

5
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Table  2  (Continued)

Study  Experiment
Group

Control  Group  Intervention
time

Conducted  Intervention
description

Control  description  Type  of
study

Yuan  2016  48-subjective
with  Chronic
Subjective
Dizziness

45-subjective
with  Chronic
Subjective
Dizziness

8-weekly  CBT
sessions,  3-VRT
sessions  every
week  for
8-weeks

supervised
and
home
exercise

Psychological
support,  health
education,  cognitive
assessment,
relaxation  training
cognitive
remediation
training,  behavioral
training

Cawthorne-Cooksey,
sports  acclimatization
training  gaze
stabilization  training,
conducted  in  both
intervention  and
control  group.

RCT

Zhao 2022  40-subjective
with  Persistent
Postural
Perceptual
Dizziness

42-subjective
with  Persistent
Postural
Perceptual
Dizziness

9-CBT  sessions
for  8-weeks

Supervised
and
home
exercise

Disease  acceptance,
sleep  improvement
exercise  exercises,
dizziness  emotional
cognition,
vestibular
adaptation  training,
self-identification
and  observation,
cognitive
consolidation  and
relaxation
exercises,
emotional
management
functional
activity-related
training,  exposure
exercises,
persistence  and
consolidation

SSRI  (Escitalopram
Oxalate)  5  mg/d,
10  mg/d  after  5  d;
Vestibular
conditioning,  static
and  dynamic  balance
training,  alternative
training,  functional
mobility  related
training,  conducted
in  both  intervention
and  control  group.

RCT

6
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Figure  1  Flowchart  d

ional  therapy  alone  (MD  =  −2.50,  95%  CI:  [−3.29,  −1.70],
 <  0.00001,  Fig.  7).  Detailed  data  for  PHQ-9  scores  of  two
tudies  (119  participants)  showed  a  significant  benefit  of
dditional  CBT  compared  with  conventional  therapy  alone
MD  =  −2.29,  95%  CI:  [−3.04,  −1.55],  p  <  0.00001,  Fig.  8).

ensitivity  analysis

xclusion  of  any  one  of  all  6  studies  or  using  a  random-
ffects  model  showed  no  difference  in  outcomes  (MD  [95%
I]:  −9.42  [−12.05,  −6.79],  −7.39  [−9.77,  −5.00]),  which

ndicated  that  the  results  were  not  significantly  affected  by
ny  individual  study,  or  the  chosen  type  of  model.

ublication  bias
he  funnel  plots  showed  mild  asymmetry,  suggesting  that
he  publication  bias  of  the  reviewed  studies  was  mild  and
ould  not  be  likely  to  affect  the  results  (Appendix  Figs.  1---7).

d
i
G

7

m  of  included  studies.

iscussion

he  current  meta-analysis  aimed  to  investigate  the  effi-
iency  of  additional  CBT  for  patients  with  PPPD  compared
ith  conventional  therapy  alone.  Because  of  the  continu-
us  optimization  of  the  concept  of  PPPD,  PPPD  and  its  four
ubtypes  (CSD,  PPV,  SMD,  VV)  were  all  intended  to  be  incor-
orated  in  the  meta-analysis.  However,  the  literature  search
evealed  no  RCTs  examining  PPV,  SMD,  or  VV.  As  a  result,  six
CTs  examining  patients  with  PPPD  and  CSD  were  included
n  the  meta-analysis.

The  selection  of  outcome  indicators  was  based  on  the
ain  symptom  clusters  and  corresponding  anxiety  or  depres-

ion.  The  six  RCTs  focused  on  different  areas  using  different
utcome  indicators,  resulting  in  only  a  few  common  indica-
ors  that  could  be  examined  in  the  meta-analysis.  Finally,
he  DHI,  which  focuses  on  vestibular  symptoms  including

izziness,  unsteadiness,  and  vertigo,  as  well  as  physical  abil-
ty,  functional  balance,  and  emotional  status,  and  the  HAMA,
AD-7,  and  PHQ-9,  which  are  focused  on  corresponding  anx-
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Figure  2  Forest  plot  for  DHI-Total  scores  in  groups  with  and  without  additional  CBT.
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Figure  3  Forest  plot  for  DHI-Functional  sc

ety,  were  selected  for  use  in  the  meta-analysis.  Among
hese,  the  DHI,  GAD-7,  and  PHQ-9  were  self-rating  scales,
nd  HAMA  was  an  examiner-rating  scale.

After  searching  studies  according  to  the  search  strat-
gy,  the  relevant  information,  and  data  of  the  included
CTs  were  extracted  for  analysis,  and  ROB  1.0  was  used  to

2
valuate  their  corresponding  risks  to  assess  quality.  The  I
est  showed  low  heterogeneity  among  all  studies  which  sug-
ested  that  the  corresponding  results  were  credible.  As  a
esult,  a  fixed-effects  model  was  used.

a
s
a
b

8

 in  groups  with  and  without  additional  CBT.

DHI  and  anxiety-  or  depression-related  scales  were  used
o  evaluate  the  efficacy  of  CBT  in  the  meta-analysis.
HI  is  the  most  widely  used  scale  for  assessing  the  self-
erceived  handicapping  effects  of  vestibular  system  disease,
ia  self-assessment  of  disability  associated  with  dizziness.21

egarding  the  main  outcome  (DHI-Total  scores),  our  meta-

nalysis  of  six  studies  suggested  that  additional  CBT  has
ignificant  benefits  compared  with  conventional  therapy
lone.  Additionally,  the  subgroup  analysis  showed  significant
enefits  of  additional  CBT  compared  with  VRT  alone,  SSRI
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Figure  4  Forest  plot  for  DHI-Physical  scores  in  groups  with  and  without  additional  CBT.

Figure  5  Forest  plot  for  DHI-Emotional  scores  in  groups  with  and  without  additional  CBT.
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Figure  6  Forest  plot  for  HAMA  scores

lone,  and  VRT  combined  with  SSRI.  Moreover,  regarding
he  main  outcome  of  DHI-Functional,  Physical  and  Emo-
ional  scores,  four  studies  indicated  that  additional  CBT
as  significant  benefits  compared  with  conventional  therapy
lone,  and  subgroup  analysis  showed  significant  benefits  of

dditional  CBT  compared  with  VRT  alone,  SSRI  alone,  and
RT  combined  with  SSRI.  It  should  be  noted  that,  in  the
ubgroup  analysis,  although  CBT  was  shown  to  be  significan-
ly  effective  compared  with  conventional  therapies  when

e
s
o
D

9

oups  with  and  without  additional  CBT.

sed  in  combination,  presenting  CBT  alone  without  combi-
ation  with  conventional  therapy  unexpectedly  induced  no
dditional  significant  improvement  compared  with  a  blank
ontrol  group.  However,  caution  should  be  exercised  when
rawing  conclusions  about  whether  CBT  alone  provides  ben-

fit  in  PPPD,  because  only  one  RCT  included  a  CBT-only
ubgroup.16 This  study  was  evaluated  as  having  a  high  risk
f  bias,  and  the  baseline  was  not  balanced,  with  baseline
HI-Total  scores  in  the  control  and  experimental  groups  of
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Figure  7  Forest  plot  for  GAD-7  scores  in  groups  with  and  without  additional  CBT.
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Figure  8  Forest  plot  for  PHQ-9  scores

3.80  and  42.10,  respectively,  and  outcome  DHI-Total  scores
n  the  control  and  experimental  groups  of  26.80  and  34.76,
espectively.16 Thus,  more  RCTs  are  warranted  to  explore
hether  CBT  alone  is  effective  without  being  used  in  com-
ination  with  conventional  therapy.

HAMA  is  the  most  widely-used  examiner-rating  scale,  and
s  designed  to  measure  the  severity  of  anxiety  neurosis,22

hich  may  provide  a  measure  of  the  change  of  anxi-
ty  before  and  after  treatment,  indicating  that  additional
BT  provided  effective  relief  for  somatic  anxiety  and  psy-
hic  anxiety  in  PPPD  patients.23 The  GAD-7  and  PHQ-9  are
ommonly  used  self-rating  scales  for  assessing  patients’
nxiety,  and  have  been  shown  to  demonstrate  excellent
nternal  consistency.24---26 Regarding  the  secondary  outcomes
f  HAMA,  GAD-7,  and  PHQ-9  scores  on  the  basis  of  our
eta-analysis,  additional  CBT  was  associated  with  signifi-

ant  benefits  compared  with  conventional  therapy  alone.
owever,  it  should  be  noted  that  only  two  studies  for  each
f  the  HAMA,  GAD-7,  and  PHQ-9  were  included  in  the  anal-
sis.

Sensitivity  and  bias  analysis  were  conducted.  A  sensitiv-
ty  analysis  in  which  each  of  the  six  studies  was  excluded
nd  a  random-effects  model  was  used  revealed  no  differ-
nces,  indicating  that  the  results  of  the  meta-analysis  were

table.  The  funnel  plots  indicated  that  the  publication  bias
f  the  reviewed  studies  was  mild  and  unlikely  to  affect  the
esults,  but  also  indicated  that  the  number  and  sample  size

r
n
a

10
roups  with  and  without  additional  CBT.

f  studies  were  small,  and  few  studies  with  negative  results
ere  identified.

The  results  indicated  that  additional  CBT  combined  with
onventional  therapy  could  be  beneficial  for  patients  of
PPD  in  terms  of  physical  ability,  which  reflects  the  sever-
ty  of  vertigo  itself,  functional  balance,  which  reflects  the
egree  of  impact  of  vertigo  on  the  patient’s  mood,  and
motional  status,  which  reflects  the  degree  of  hindrance  of
ertigo  to  life,  work,  and  social  interaction,  by  reducing  the
atient’s  anxiety  level,  which  is  an  important  factor  in  the
icious  circle  of  maladaptation  of  PPPD.

The  use  of  CBT  in  treating  PPPD  is  primarily  based  on  a
heoretical  framework  in  which  anxiety  is  the  core  content
f  the  psychophysiological  model  of  the  disease.5,27,28 Dizzi-
ess  symptoms  activate  the  human  body’s  internal  threat
esponse  system,  which  increases  the  patient’s  percep-
ion  of  motion  stimuli.  This  can  lead  to  PPPD  and  anxiety.
hen  anxiety  is  induced,  physical  symptoms  such  as  dizzi-

ess  then  occur,  and  mental  and  psychological  mechanisms
aintain  these  symptoms.1,5 CBT  focuses  on  the  fear  of

alling,  health  anxiety,  and  avoidance  behavior  through  talk
herapy  or  stress  management  strategies,  and  can  help
atients  understand  and  cope  with  their  symptoms.  Addi-
ionally,  CBT  may  offer  patients  with  PPPD  benefits  by

educing  excessive  physical  alertness  and  the  fear  of  dizzi-
ess  or  falling  down,  and  confronting  anticipatory  anxiety,
s  well  as  supplemental  physical  therapy  to  help  patients
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ecome  accustomed  to  exposure  to  reduce  corresponding
cute  anxiety  and  body  vigilance.8,10 CBT  may  be  useful
or  correcting  irrational  cognition  of  patients  with  PPPD  to
nable  cognitive  reconstruction,  and  combining  CBT  and
elaxation  training  may  reduce  or  eliminate  anxiety,  fear
nd  other  negative  emotions  and  corresponding  physiolog-
cal  reactions,  as  well  as  promoting  the  improvement  of
ymptoms  and  functional  recovery,  thereby  producing  ther-
peutic  effects.  Previous  studies  have  reported  that,  when
ndergoing  VRT,  some  patients  feel  very  uncomfortable
hen  exposed  to  eliciting  stimuli,  and  exhibit  aggravated
nxiety  reactions  after  treatment;  techniques  such  as  expla-
ation,  support,  and  behavioral  relaxation  using  CBT  may
e  useful  in  such  situations.3,5,27 Thus,  CBT  may  play  a  help-
ul  role  in  providing  timely  and  effective  interventions  to
educe  emotional  and  psychological  reactions  in  patients,
nhance  confidence,  ensure  smooth  progress  of  rehabilita-
ion,  and  improve  curative  effects.5

Overall,  the  current  meta-analysis  of  multi-faceted  ques-
ionnaire  findings  indicated  that  CBT  significantly  improved
estibular  symptoms,  mood,  and  social  function.  On  the
asis  of  an  integrated  analysis  of  RCT  evidence,  high-level
ecommendations  can  be  made.  The  current  findings  suggest
hat  it  may  be  helpful  for  doctors  to  assess  the  subjective
ymptoms  of  patients  with  vertigo  as  a  whole  by  counting
he  negative  impact  of  vertigo  on  the  patient’s  body,  emo-
ional  state,  function  and  its  severity.  This  approach  may
e  conducive  to  the  classification  and  screening  of  patients
o  determine  individualized  treatment  plans,  and  evidence-
ased  suggestions  for  improving  the  quality  of  life  of  patients
ith  vertigo.  However,  more  RCTs  with  larger  sample  sizes
re  still  needed  to  further  support  the  effectiveness  of  CBT
or  patients  with  PPPD.

imitations

ecause  of  the  continuous  optimization  of  the  concept  of
PPD,  there  have  been  relatively  few  RCTs  of  standard  PPPD
reatment.  Thus,  various  PPPD  subtypes  were  included  in
he  meta-analysis,  possibly  leading  to  clinical  heterogeneity.
lthough  the  heterogeneity  of  the  meta-analysis  was  0%---2%,
ore  studies  with  larger  sample  sizes  are  still  needed  to  con-
rm  the  generalizability  of  the  conclusion  that  additional
BT  combined  with  traditional  therapy  is  effective  for  treat-

ng  PPPD.  Although  six  RCTs  were  included  in  the  current
eta-analysis,  the  control  groups  of  the  included  RCTs  were
iverse,  and  the  subgroup  analysis  of  individual  conventional
herapies  lacked  a  sufficient  number  of  RCTs  to  conduct  an
n-depth  examination.  Moreover,  because  different  indica-
ors  of  outcomes  were  used  in  different  studies,  there  were
ew  common  indicators  for  analysis.  Meanwhile,  although
HI-Total  scores  were  available  in  most  included  studies,
he  results  of  DHI-Physical,  Emotional,  and  Functional  scores
ere  not  reported  or  accessible  in  some  RCTs.  In  addition,

he  details  of  the  interventions  examined  in  each  RCT  var-
ed,  limiting  the  ability  to  draw  firm  conclusions.
onclusions

he  results  of  the  current  meta-analysis  suggest  that  addi-
ional  CBT  combined  with  conventional  therapy  may  provide

11
ngology  2024;90():101393

ignificant  benefits  compared  with  conventional  therapy
lone  for  patients  with  PPPD.  The  meta-analysis  revealed
ignificant  improvements  in  outcomes  assessed  using  the
HI,  HAMA,  PHQ-9,  and  GAD-7.  However,  the  limited  number
f  RCTs  prevented  more  definitive  conclusions  from  being
rawn,  which  indicates  that  more  data  are  still  needed  to
upport  and  guide  the  application  of  CBT  in  the  treatment
f  PPPD.  With  the  rapidly  growing  international  interest  in
dvances  in  this  field,  there  is  substantial  potential  for  CBT
n  the  treatment  of  PPPD.
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