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IGHLIGHTS
Decreased  Sound  Tolerance  Scale-Screening  is  easy  to  apply  and  takes  a  short  time.
This  scale  distinguishes  hyperacusis,  phonophobia,  misophonia.
This  scale  guides  clinician  to  which  discipline  the  patient  should  be  referred.
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Abstract
Objectives:  Decreased  Sound  Tolerance  (DST)  is  a  negative  reaction  to  a  sound  that  does  not
cause any  reaction  in  an  individual  with  normal  hearing.  DST’s  subclasses  include  hyperacusis,
phonophobia,  and  misophonia,  which  are  distinct  and  have  therapy  variations.  There  is  no
diagnostic method  or  scale  that  distinguishes  them  in  the  literature.  This  study’s  purpose  was
to develop  a  screening  scale  that  distinguishes  these  three  DSTs.
Methods:  The  study  comprised  257  willing  participants  with  normal  hearing.  Cronbach  alpha
coefficient, item-total  correlation,  and  item  differentiation  of  the  Decreased  Sound  Toler-
ance Scale-Screening  (DSTS-S)  were  evaluated.  Structural  validity  of  DSTS-S  was  performed  by
Varimax  rotation  with  Kaiser  normalization  using  Explanatory  Factor  Analysis  (EFA),  and  Confir-
matory Factor  Analysis  (CFA)  was  performed  to  assess  its  structural  compatibility.  The  scale’s
total scores  from  each  section  were  compared  using  the  Mann-Whitney  U  test  in  symptom  (+)
and symptom  (---)  participants.
a  value  for  hyperacusis,  phonophobia,  and  misophonia  sections  of
.881,  0.775,  and  0.938,  respectively.  The  difference  between  the

and  the  variables  was  statistically  significant  (p  <  0.01).  The  Mann-
gnificant  difference  between  the  median  values  of  the  total  groups
Results:  The  Cronbach  alph
DSTS-S was  calculated  as  0
independent  samplet-test  

Whitney U  test  showed  a  si
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’scores  with  and  without  hyperacusis,  phonophobia,  and  misophonia  (HTS,  PTS,  and  MTS,  respec-
tively) (p  <  0.05).  Evaluation  by  ROC  analysis  showed  that  hyperacusis  was  useful  in  predicting
the presence  of  hyperacusis,  phonophobia  was  useful  in  predicting  the  presence  of  phonopho-
bia, and  misophonia  was  useful  in  predicting  the  presence  of  misophonia  (p  <  0.001).  Hyperacusis
and misophonia  sections  showed  high  reliability,  and  phonophobia  section  showed  a  moderately
reliable level.  The  Kappa  test  showed  that  the  compatibility  between  test---retest  for  the  total
scores was  statistically  significant  (p  <  0.001).
Conclusion:  The  study’s  results  indicated  that  DSTS-S  is  a  valid  and  reliable  scale  for  identifying
subtypes/problems/classes  of  decreased  sound  tolerance.
© 2021  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published
by Elsevier  Editora  Ltda.  This  is  an  open  access  article  under  the  CC  BY  license  (http://
creativecommons.org/licenses/by/4.0/).
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ifferent  terms  have  been  used  for  decades  to  express
ecreased  Sound  Tolerance  (DST),  which  is  defined  as  a  neg-
tive  reaction  to  a  sound  that  does  not  cause  any  reaction
n  an  average  person.  The  most  commonly  used  term  to
escribe  hypersensitivity  to  sounds  is  hyperacusis,  whereas
ST  involves  multiple  phenomena.  Jastreboff  and  Jastreboff
ivided  DST  into  three  subclasses:  hyperacusis,  misophonia,
nd  phonophobia.  These  three  subclasses  are  different  DSTs
hat  occur  as  a  result  of  different  processes.1---5

From  a  behavioral  perspective,  an  individual  with  hyper-
cusis  experiences  extreme  discomfort  when  exposed  to  a
ow,  medium,  or  high  sound  in  everyday  life,  which  does  not
ause  similar  reactions  in  a  listener  with  normal  hearing.
he  degree  of  reaction  that  the  individual  shows  is  closely
elated  to  the  physical  characteristics  of  the  sound  and  not
ith  the  meaning  of  the  sound  or  what  kind  of  environment

n  which  it  is  formed.1---5

Misophonia  is  defined  as  being  able  to  tolerate  loud
ounds,  while  reacting  to  certain  sound  patterns  even  with
ow  intensity  or  to  certain  sounds  that  occur  in  certain  situa-
ions  and  conditions.  The  individual  feels  dislike,  hatred,
r  antipathy  for  the  sound.  The  degree  of  reaction  is  par-
ially  related  to  the  physical  characteristics  of  the  sound  and
losely  related  to  the  meaning  that  the  person  attributes  to
hat  sound  and  their  past  experiences  linked  to  it.1,2,6

Phonophobia,  a  subclass  of  misophonia,  is  the  third  DST.
honophobia  involves  a  reaction  to  certain  sound  patterns
hat  occur  under  certain  circumstances  and  conditions.
nlike  misophonia,  the  feeling  that  predominantly  accompa-
ies  phonophobia  is  fear.  Individuals  with  phonophobia  fear
hat  normal  environmental  sounds  will  damage  their  ear,  and
herefore,  they  tend  to  avoid  being  in  environments  where
here  is  a  possibility  of  exposure  to  sounds.7---9

According  to  study  results  in  the  literature,  since  DST  may
ccur  in  both  individuals  with  normal  hearing  and  individuals
ith  hearing  impairment,  determining  the  pure-tone  hear-

ng  threshold,  loudness  discomfort  level,  dynamic  range,
coustic  stapedius  reflex  test  results  do  not  provide  con-

istent  results  about  DST;  hence,  DST  is  not  diagnosed  at  a
ufficient  level.10---12 Therefore,  it  is  very  important  to  obtain

 detailed  clinical  history  from  the  patient  while  determin-
ng  the  DST.12,13 At  this  point,  scales  can  help  determine  the
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everity  of  the  problem  and  follow  its  course  based  on  the
atient’s  history.

There  are  currently  4  scales  that  assess  hyperacusis.
he  most  commonly  used  one  in  English  is  the  Hypera-
usis  Questionnaire  (HQ)14 developed  by  Khalfa  et  al.;  its
talian,15 Japanese,16 Dutch,11 and  Turkish 17 versions  are
vailable.  The  second  is  the  German  Noise  Sensitivity  Scale
Geräuschüberempfindlichkeit)  (GUF)  developed  by  Nelt-
ng  and  Finlayson.18 The  third  is  the  Multiple-Activity  Scale
or  Hyperacusis  (MASH)  developed  by  Dauman  and  Bouscau-
aure.14,19 The  fourth  one  is  the  Sound  Tolerance  Interview
nd  Questionnaire  Instrument  (STIQI)  developed  by  Sher-
ock  and  Formby  in  2017.20 The  number  of  scales  evaluating
yperacusis  in  the  world  is  limited.  The  Turkish  validity  and
eliability  study  of  HQ  was  not  yet  published  at  the  time  of
his  research,  but  it  has  been  published  very  recently.17

There  are  three  questionnaries  that  evaluate  Misopho-
ia.  These  are  Misophonia  Survey,21 Amsterdam  Misophonia
uestionnaire22 and  MisoQuest.23 To  the  best  of  our  knowl-
dge,  all  of  them  has  only  English  version.  The  Turkish
alidity  and  reliability  study  of  Misofonia  Survey  still  con-
inues  to  be  performed.  No  validated  scale  evaluating
honophobia  has  been  published  yet.  There  is  no  scale  to  be
sed  to  distinguish  the  subclasses  of  DST.  Therefore,  there
s  a  need  to  develop  a  screening  scale  in  Turkish  to  differen-
iate  hyperacusis,  misophonia,  and  phonophobia.  Based  on
his  information,  the  purpose  of  this  study  is  to  develop  a
cale  that  distinguishes  DST’s  subclasses  and  to  perform  the
alidity  and  reliability  study  of  the  developed  scale.

ethods

his  study,  which  was  conducted  as  a  cross-sectional  field
tudy,  was  approved  by  the  local  ethics  committee  (GO
7/998-19).  The  level  of  evidence  rating  of  this  study  is
hree.  Informed  consent  was  obtained  from  all  participants.
ndividuals  from  the  general  population  who  were  over  the
ge  of  18  were  asked:  ‘‘Are  environmental  sounds  disturbing
or  you?’’  Hearing  screening  was  performed  using  Oscilla  TSM

00  model  audiometer  at  1000---4000  Hz  for  those  individuals
ho  answered  ‘‘Yes’’  to  the  abovementioned  question  and
ere  willing  to  participate  in  the  study.24 Failing  for  one  or

wo  ears  in  the  hearing  screening  test,  not  giving  consent,
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eing  under  18  and  over  65  years  of  age  were  determined  as
xclusion  criteria.

Out  of  257  individuals  in  total  who  volunteered  to  partic-
pate  in  the  study,  204  were  included  in  the  study  group,  and
3  were  included  in  the  control  group.  Individuals  included  in
he  study  were  provided  a  preliminary  form  with  definitions
f  DST  subclasses  (hyperacusis,  misophonia,  phonophobia)
nd  tinnitus,  and  also  a  patient  demographic  information
orm.  In  this  form,  participants  were  asked  to  mark  which
ST  definitions  were  valid  for  them.  Subsequently,  DST
ype-specific  evaluation  forms,  Patient  Interview  Form,  and
eneral  Health  Survey-12  form  were  provided  to  the  parti-
ipants.

Decreased  Sound  Tolerance  Scale-Screening  is  an  original
creening  scale  developed  by  us  to  differentiate  hyperacu-
is,  misophonia,  and  phonophobia.  At  the  beginning  of  the
tudy,  publications  on  DST  in  the  literature  were  reviewed,
xperts  working  on  the  subject  in  the  field  were  consulted,
tatements  of  patients  about  the  complaints  were  con-
idered,  and  the  largest  possible  item  pool  was  created.
he  items  of  the  candidate  scale  were  submitted  to  five
xperts  for  content  validity.  Content  Validity  Rates  (CVR)
nd  Content  Validity  Index  (CVI)  were  calculated.  Accord-
ngly,  experts  evaluated  each  item  using  a  3-item  Likert  scale
1  =  Required,  2  =  Useful  but  not  required,  3  =  Not  required).
VI  value  was  calculated  by  finding  the  average  of  the  total
VRs  of  the  items  to  be  included  in  the  target  scale.  Pilot
pplication  was  conducted  with  the  remaining  items.  Sub-
equently,  the  study  was  initiated.  The  scale  was  applied  in
he  form  of  reading  and  answering  by  individuals.  Each  item
as  scored  between  0  and  3  (0  =  Never;  3  =  Always)  accord-

ng  to  the  Likert  system.  As  the  score  increased,  the  severity
f  the  symptom  increased.  If  the  score  for  a  specific  sub-
lass/subclasses  was  deemed  high,  it  indicates  that  DST  of
he  person  is  associated  with  that  subclass.

All  numerical,  nominal,  and  ordinal  data  of  the  partici-
ants  were  uploaded  to  SPSS  23.0.  Statistical  analysis  was
erformed  using  SPSS  23.0  and  AMOS  statistical  programs.
escriptive  statistics  of  the  study  were  provided  as  fre-
uency  analysis  for  nominal  and  ordinal  values  and  as  mean
nd  standard  deviation  for  numerical  values.  Differences
etween  groups  were  analyzed  by  testing  the  significance  of
he  difference  between  two  independent  groups  (t-test)  and
hi-Square  test.  Item-total  correlation  and  item  differen-
iation  analysis  were  implemented  by  independent  sample
-test.  Structure  validity  was  analyzed  by  factor  analy-
is  [Explanatory  Factor  Analysis  (EFA),  Confirmatory  Factor
nalysis  (CFA)].  Comparison  of  individuals  with  and  without
ymptoms  was  made  by  Mann-Whitney  U  test.  ROC  analysis
as  performed  for  validity  of  the  scale  based  on  reference;
ccuracy  rate,  sensitivity,  selectivity  values,  and  cut-off
oints  were  provided.  Internal  consistency  Cronbach’s  alpha
oefficient  was  determined  for  reliability  analysis.  Test-
etest  method  was  used  to  calculate  intra-class  correlation
oefficients  and  Kappa  coefficients.

esults
t  was  predicted  that  the  screening  scale  we  aimed  to
evelop  would  consist  of  approximately  20---25  items.  Since
here  was  no  power  analysis  method  for  a  newly  developed
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cale,  it  was  decided  to  reach  10  times  the  estimated  num-
er  of  items,  which  was  a  total  of  250  participants.

Among  257  participants  in  total  who  volunteered  to  par-
icipate  in  the  study  and  met  the  inclusion  criteria,  204  were
ncluded  in  the  study  group  and  53  were  included  in  the  con-
rol  group.  189  of  257  subjects  were  female  (73.5%),  and  68
ere  male  (26.5%).  The  mean  age  of  the  study  group  was
4.64  ±  9.88;  the  mean  age  was  33.66  ±  7.61  in  the  control
roup.  40.1%  of  the  204  participants  in  the  study  group  had
yperacusis,  16.6%  had  phonophobia,  and  81.8%  had  miso-
honia.

The  items  of  the  candidate  scale,  which  consisted  of  106
tems  in  total,  were  submitted  to  five  experts  for  content
alidity.  Since  the  CVR  value  of  items  should  be  0.99  for  five
xperts,25 once  the  items  with  low  CVRs  were  removed,  13
tems  remained  in  the  hyperacusis  section,  6  in  the  phono-
hobia  section,  and  14  in  the  misophonia  section  (Totally  33
tems).  The  (CVI)  was  calculated  as  1  by  finding  the  aver-
ge  of  the  total  CVRs  of  the  items  to  be  included  in  the
arget  scale.  Opinion  was  received  that  the  questions  in
he  measurement  instrument  were  clearly  intended  for  the
nformation  about  the  participants  being  investigated.

Subsequently,  pilot  application  of  the  scale  was  con-
ucted  with  the  remaining  33  items.  At  this  stage,  it  was
ecided  that  the  sentence  structures  of  the  items  were
lear  and  understandable  based  on  the  information  received
rom  the  participants  for  whom  the  scale  was  applied,  thus
ace  validity  analysis  was  completed.  There  was  no  need
o  remove  any  item.  It  was  decided  that  the  actual  study
an  start  with  the  current  state  of  the  scale.  The  study  was
erminated  when  the  number  of  targeted  participants  was
eached.

It was  decided  to  remove  the  items  ‘‘H22.  In  order  not
o  hear  the  noise,  I  use  earplugs/protectors’’  of  the  hyper-
cusis  section  of  DSTS-S  and  ‘‘F6.  I  can’t  go  out  without
earing  an  ear  protector  in  my  ears’’  of  the  phonopho-
ia  section,  since  they  would  not  contribute  to  the  scale
s  the  item-total  correlation  coefficient  was  below  0.25.26

he  total  Cronbach  alpha  value  of  the  hyperacusis  section  of
he  scale  increased  from  0.877  to  0.881  when  item  H22  was
emoved  from  the  scale.  Similarly,  the  total  Cronbach  alpha
alue  of  the  phonophobia  section  increased  from  0.758  to
.775  when  item  F6  was  removed  from  the  scale.  The  total
ronbach  alpha  value  of  the  Misophonia  section  was  0.938.

In  order  to  assess  item  differentiation,  the  item  averages
ere  compared  with  the  independent  sample  t-test  for  27%
roups  that  received  the  highest  and  lowest  score  from  the
otal  score  of  the  scale.  P  <  0.01  was  obtained  for  all  items
f  hyperacusis,  phonophobia,  and  misophonia  sections.

Factorial  validity  of  the  phonophobia  section  was  tested
ith  EFA.  It  was  determined  to  exhibit  a  single  factor  struc-

ure  and  F1,  F3,  F7,  F11,  and  F15  were  under  one  factor.  This
actor  accounts  for  53.49%  of  total  variance  with  its  struc-
ure.  Factor  loads  of  the  phonophobia  section  are  provided
n  Table  1.

Factor  analysis  of  the  misophonia  section  was  performed
ith  EFA  by  applying  Varimax  rotation  with  Kaiser  nor-
alization.  It  was  determined  that  the  misophonia  section
onsisted  of  2  components.  The  items  in  Factor  1  (M6,  M8,
13,  M14,  M16)  are  items  that  assess  emotional  complaints,
nd  items  in  Factor  2  (M18,  M20,  M23,  M25,  M31,  M32,
33,  M34,  M35)  are  items  that  assess  functional/social  com-
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Table  1  Factor  loads  of  the  phonophobia  section.

Rotated  component  matrix  of  the  phonophobia  section

Factor  load

P1  0.797
P3  0.677
P7  0.782
P11  0.668
P15  0.723

Extraction method: principal component analysis.

Table  2  Factor  loads  of  the  misophonia  section.

Rotated  component  matrix  of  the  misophonia  section

Factor  load

Factor  1  Factor  2

M6  0.298  0.765
M8  0.273  0.830
M13  0.468  0.657
M14  0.418  0.688
M16  0.200  0.778
M18  0.763  0.370
M20  0.630  0.480
M23  0.793  0.215
M25  0.806  0.230
M31  0.698  0.247
M32  0.681  0.454
M33  0.572  0.458
M34  0.707  0.316
M35  0.706  0.319
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Figure  1  An  analysis  of  goodness  of  fit  with  CFA  for  the  hyper-
acusis section.

Table  3  The  significance  of  the  goodness  of  fit  statistics
for the  hyperacusis  section  of  DSTS-S.

Parameters  Values  Compatibility  level

Root  Mean  Square  Error
of Approximation
(RMSEA)

0.042  Good  compatibility
(0  ≤  RMSEA  ≤0,05)

Degrees  of  Freedom
(x2/df)

1.432  Good  compatibility
(0≤  x2/df  ≤2)

Comparative  Fit  Index
(CFI)

0.982  Good  compatibility
(>0.97)

Non-Normed  Fit
Index/Trucker-Lewis
Index  (NNFI)/(TLI)

0.972  Good  compatibility
(>0.97)

p-value  0.033  Acceptable
compatibility
(0.01  ≤  p  ≤  0.05)

Normed Fit  Index  (NFI)  0.944  Acceptable

h
a
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b
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c

Extraction method: Principal component analysis.
Rotation method: Varimax rotation with kaiser normalization.

laints.  The  misophonia  section  accounts  for  64%  of  the  total
ariance  with  this  2-factor  structure.  Factor  1  accounts  for
6.60%  of  this  variance,  and  Factor  2  accounts  for  8.12%  of
t.  Factor  loads  of  the  misophonia  section  are  provided  in
able  2.

Although  Varimax  rotation  with  Kaiser  normalization  was
erformed,  EFA  did  not  yield  the  results  we  predicted,  since
he  factor  loads  of  some  items  of  the  hyperacusis  section
ere  very  close  to  each  other  in  two  dimensions.  CFA  was
sed  to  assess  whether  this  model  established  on  a  theo-
etical  basis  is  compatible  with  the  data  set.  It  was  noted
hat  the  hyperacusis  section  had  a  single  factor  structure.
ccordingly,  H1,  H4,  H8,  H10,  H11,  H12,  H23,  H25,  H27,  H28,
35,  and  H44  were  under  a  single  factor.

Based  on  the  CFA  result,  Root  Mean  Square  Error
f  Approximation  (RMSEA)  was  0.042,  Degrees  of  Free-
om  (x2/df)  was  1.432,  Comparative  Fit  Index  (CFI)  was
.982,  Normed  Fit  Index  (NFI)  was  0.944,  Non-Normed  Fit
ndex/Trucker-Lewis  Index  (NNFI)/(TLI)  was  0.972,  and  p-
alue  was  0.033.  RMSEA,  x2/df,  CFI  and  NFI  index  had  good
ompatibility,  and  NNFI  and  p-value  had  acceptable  com-
atibility.  When  all  the  values  related  to  the  model  data

ompatibility  of  the  hyperacusis  section  of  the  scale  are
xamined,  the  established  model  had  good  compatibility  to
he  data  set,  and  therefore,  it  can  be  concluded  that  the

h
(
b

S15
compatibility  (>0.90)

yperacusis  section  of  the  scale  has  structural  validity.  An
nalysis  of  goodness  of  fit  with  CFA  for  the  hyperacusis  sec-
ion  is  provided  in  Fig.  1.  The  significance  of  the  Goodness
f  Fit  Statistics  for  the  hyperacusis  section  of  DSTS-S  are
rovided  in  Table  3.

In  the  examination  of  all  descriptive  statistics,  the  Mann-
hitney  U  test  was  used  to  test  significant  differences

etween  2  groups,  as  the  total  score  data  of  all  three  groups
id  not  show  a  normal  distribution.  There  was  a  statisti-
ally  significant  difference  between  the  median  values  of

yperacusis  of  participants  with  and  without  hyperacusis
p  <  0.05).  There  was  a  statistically  significant  difference
etween  the  median  values  of  phonophobia  of  participants

8
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Table  4  Median,  interquarter  interval,  Mean  ±  standard  deviation,  minimum  value,  and  Maximum  value  data  for  HTSs,  PTSs,
and MTSs  of  participants  with  and  without  symptoms.

Symptoms  (+)  Symptoms  (-)

Median  IQR  (25---75) Mean  ±  SD Min.  Max.  Median  IQR  (25---75)  Mean  ±  SD  Min.  Max.  p-  value

Hyperacusis  14.0  8.0  13.5  ±  6.0  1.0  26.0  6.0  5.0  6.8  ±  4.3  0.0  24.0  0.000
Phonophobia 3.0  4.0  3.1  ±  2.6  0.0  9.0  0.0  1.0  0.6  ±  1.3  0.0  8.0  0.000
Misophonia
Total 12.0  11.0  12.6  ±  8.2  0.0  38.0  2.0  7.0  4.9  ±  6.8  0.0  35.0  0.000
Factor 1 9.0  9.0  9.8  ±  6.0  0.0  27.0  2.0  6.0  3.8  ±  4.8  0.0  20.0  0.000
Factor 2 2.0  4.0  2.8  ±  2.7 0.0  13.0  0.0  1.2  1.1  ±  2.2  0.0  15.0  0.000
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IQR (25---75), interquarter interval; mean ± SD, mean ± standard d

ith  and  without  phonophobia  (p  <  0.05).  There  was  a  sta-
istically  significant  difference  between  the  median  values
f  misophonias  of  participants  with  and  without  misophonia
p  <  0.05).  In  addition,  there  was  a  statistically  signifi-
ant  difference  between  the  medium  values  of  misophonia
tems  Factor  1  and  Factor  2  (p  <  0.05).  Median,  interquarter
nterval,  mean  ±  standard  deviation,  minimum  value,  and
aximum  value  data  for  HTSs,  PTSs,  and  MTSs  of  participants
ith  and  without  symptoms  are  presented  in  Table  4.

Since  the  DSTS-S  is  a  screening  scale,  no  cut-off  point  was
ound  in  the  ROC  analysis  that  yielded  sensitivity  of  85%,  for
ll  three  parts.  The  integer  value  closest  to  the  specified
ensitivity  was  selected  as  the  cut-off  point.  The  follow-
ng  was  achieved  for  HTS:  AUC  =  0.814,  95%  CI  0.749---0.878,

 =  0.000.  The  following  was  achieved  for  PTS:  AUC  =
.803,  95%  CI  0.719---0.886,  p  =  0.000.  The  following  was
chieved  for  MTS:  AUC  =  0.793,  95%  CI  0.731---0.855,  p  =
.000.  As  a  result  of  ROC  analysis,  it  was  found  that  HTS
as  useful  in  predicting  the  presence  of  hyperacusis,  PTS
as  useful  in  predicting  the  presence  of  phonophobia,  and
TS  was  useful  in  predicting  the  presence  of  misophonia.
ut-off  point  was  calculated  as  ≥  7  for  HTS  (Sensitivity:
.864;  Specificity:  0.517),  ≥1  for  PTS  (Sensitivity:  0.823,
pecificity:  0.675)  and  ≥  4  for  MTS  (Sensitivity:  0.861;  Speci-
city:  0.623).  ROC  curves  for  total  scores  are  provided  in
ig.  2.

Cronbach’s  alpha  was  0.881  for  the  hyperacusis  sec-
ion,  0.775  for  the  phonophobia  section,  and  0.938  for
he  misophonia  section.  Based  on  these  values,  hyper-
cusis  and  phonophobia  sections  had  a  good  degree
f  reliability,  and  the  misophonia  section  was  perfectly
eliable.

The  intra-class  correlation  coefficient  was  0.833  for  the
yperacusis  section,  0.752  for  the  phonophobia  section,  and
.834  for  the  misophonia  section.  Accordingly,  it  was  found
hat  the  phonophobia  section  had  a  very  good  level  of  relia-
ility,  and  the  hyperacusis  and  misophonia  section  exhibited

 high  level  of  reliability,  so  all  three  parts  of  the  scale  were
table.

Test-retest  reliability  of  HTS,  PTS,  and  MTS  for  the  scale
as  analyzed  by  Kappa  test,  which  is  used  in  dependent  data
roups.  Accordingly,  p  <  0.001  and  Kappa  numbers  of  test-re-

est  compatibility  analysis  of  HTS,  PTS,  and  MTS  were  0.827
perfect  fit),  0.608  (moderate  fit),  and  0.526  (moderate  fit),
espectively.  Accordingly,  all  three  parts  of  the  scale  were
onsistent  based  on  time.

p
d
i
fi

S15
ion; min., minimum value; max., maximum value.

Score  range  for  each  DST  subclass  for  DSTS-S  target  scale
s  0---36  for  the  12-item  Hyperacusis  section,  0---15  for  the
-item  Phonophobia  section,  and  0---42  for  the  14-item  Miso-
honia  section.  Among  subclasses,  the  one  with  the  highest
otal  score  indicates  that  it  is  the  primary  DST.  The  31-item
ecreased  Sound  Tolerance  Scale-Screening  (DSTS-S)  is  pre-
ented  in  Table  5.

iscussion

t  the  beginning  of  the  study,  DSTS-S  consisted  of  106  items
49  for  hyperacusis,  40  for  misophonia,  17  for  phonopho-
ia).  After  the  content  validity  analysis  with  experts,  a
otal  of  33  items  remained  including  13  from  the  hypera-
usis  section,  6  from  the  phonophobia  section,  and  14  from
he  misophonia  section.  At  this  stage,  the  experts  provided
n  opinion  that  the  questions  in  the  measuring  instrument
ere  intended  for  the  information  on  the  subject  being

nvestigated.
Subsequently,  pilot  application  of  DSTS-S  was  conducted

ith  33  items.  Based  on  the  information  received  from  the
articipants  for  whom  the  scale  was  applied,  it  was  decided
hat  the  sentence  structures  of  the  items  were  understand-
ble,  clear,  and  appropriate  for  people  from  outside  the  field
o  understand;  therefore,  the  validity  analysis  of  the  scale
as  also  completed.  Since  there  was  no  need  to  remove  any

tem,  it  was  decided  to  start  the  actual  study  for  the  scale
n  its  current  state.

According  to  the  item-total  correlation  analysis  of  DSTS-
,  H22  and  F6  items  had  to  be  removed  as  they  had  no
ontribution  to  the  scale.  The  reason  why  these  two  items
ere  not  useful  can  be  explained  by  the  fact  that  the  use
f  ear  protectors  is  hardly  known  in  the  Turkish  society  and
even  in  terms  of  occupational  safety)  is  not  a  widespread
ractice.  In  potential  validity  and  reliability  studies  of  DSTS-

 in  other  cultures,  if  item-total  correlations  of  these  two
tems  are  examined  and  determined  that  they  contribute
o  the  scale,  it  is  proposed  that  they  should  be  added  as
ell.  Item-total  correlation  coefficients  and  Cronbach  alpha
alues  of  all  three  sections  demonstrated  that  the  hypera-
usis  section  and  the  phonophobia  section  of  DSTS-S  had  a
ood  level  of  reliability,  and  the  misophonia  section  had  a

erfect  level  of  reliability.  It  was  also  established  that  the
ifference  between  the  items  was  large;  therefore,  each
tem  had  a  distinctive  feature.  The  number  of  items  in  the
nal  form  of  DSTS-S  decreased  to  a  total  of  31  (12  in  hyper-

9
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Figure  2  ROC  c

cusis  section,  5  in  phonophobia  section,  14  in  misophonia
ection).

Factorial  validity  of  DSTS-S  was  tested  with  EFA.  It  was
etermined  that  the  phonophobia  section  consisted  of  a  sin-
le  component,  and  the  misophonia  section  consisted  of  2
omponents.  Factorial  validity  of  the  hyperacusis  section
as  analyzed  by  CFA,  and  it  was  determined  to  have  a
ingle-factor  structure.  When  all  the  values  related  to  the
odel  data  compatibility  of  the  hyperacusis  section  of  the

cale  were  examined,  the  established  model  was  adequately
ompatible  with  the  data,  and  therefore,  it  can  be  con-

o
fi
A

Table  5  The  31  item  Decreased  Sound  Tolerance  Scale-Screenin
identify sound  irritation.  For  each  item,  choose  one  among  the  ap
‘‘always’’. Answer  the  questions  on  the  basis  of  your  experiences  

Hyperacusis  

1.  Loud  noises  irritate  my  ears.
2.  I  am  experiencing  problems  with  my  spouse/family  due  to

my hypersensitivity  to  sound.
3. Very  loud  noises  make  me  angry.
4. If  there  is  a  loud  noise  in  the  environment,  I  immediately  go

elsewhere.
5. I  don’t  enjoy  music  since  I  have  become  hypersensitive  to

sound.
6. I  avoid  going  to  noisy  environments,  such  as  cinemas,

concerts,  fireworks  show,  restaurants,  and  bars  because
they  cause  pain/discomfort.

7.  I  have  difficulty  following  conversations  in  noisy
environments.

8. I  am  partially  sensitive  to  street  sounds  and  get
uncomfortable.

9. I  have  difficulty  listening  to  announcements  in  noisy
environments  such  as  airports  and  train  stations.

10. I  automatically  cover  my  ears  with  my  hands  when  I  hear  a
slightly  loud  noise.

11.  Being  irritated  by  noise  makes  me  depressed.
12.  Being  disturbed  by  noise  prevents  me  from  working.
Total Score  for  Each  Column
Total  points

Phonophobia  

13.  I  am  afraid  that  some  sounds,  even  if  they  are
low-intensity,  will  damage  my  ears.

14.  I  avoid  going  to  noisy  places  such  as  cinemas  and
restaurants  because  I  fear  that  it  will  hurt  my  ears.

15. I  am  very  afraid  of  sounds.

S16
 for  total  scores.

luded  that  the  hyperacusis  section  of  DSTS-S  has  structural
alidity.

Median  value  for  HTSs  of  the  group  with  hyperacusis  was
tatistically  significantly  higher  compared  to  the  group  with-
ut  hyperacusis.  Median  value  for  PTSs  of  the  group  with
honophobia  was  statistically  significantly  higher  compared
o  the  group  without  phonophobia.  Similarly,  median  value

f  MTSs  of  the  group  with  misophonia  was  statistically  signi-
cantly  higher  compared  to  the  group  without  misophonia.
ccordingly,  it  was  found  that  all  three  parts  of  the  scale

g  (DSTS-S).  Explanation:  The  purpose  of  this  scale  is  to  help
plicable  options  of  ‘‘never’’,  ‘‘sometimes’’,  ‘‘usually’’,  and
in  the  previous  7  days.

Never  Sometimes  Usually  Always

Never  Sometimes  Usually  Always

0
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Table  5  (Continued)

Hyperacusis  Never  Sometimes  Usually  Always

16.  I  am  afraid  of  some  sounds  that  others  are  not.
17. I’m  afraid  of  going  deaf  because  of  loud  noises.
Total  Score  for  Each  Column
Total  points

Misophonia:  Answer  by  thinking  about  the  sound  of
.................

Never  Sometimes  Usually  Always

18.  Being  disturbed  by  such  sounds  negatively  affects  my  work
life.

19. Being  disturbed  by  such  sounds  affects  my  whole  life
negatively.

20. Being  disturbed  by  such  sounds  affects  my  family
relationships.

21. Being  disturbed  by  such  sounds  affects  my  ability  to  be
around  people.

22.  I  worry  that  my  whole  life  will  be  affected  due  to  my
irritation  of  such  sounds.

23.  Such  sounds  make  me  nervous  and  irritable.
24. I  find  it  difficult  to  ignore  such  sounds  in  my  daily  life.
25. I  am  disturbed  by  some  sounds  that  others  are  not.
26. I  get  angry  at  sounds  that  others  are  not  bothered  with.
27. I  want  to  punch  the  person  making  such  sounds.
28. I  want  to  escape  when  I  hear  such  sounds.
29. I  would  like  to  cover  my  ears  with  my  hands  when  I  hear

such sounds.
30.  Such  sounds  cause  me  to  feel  hatred  and  hold  a  grudge

against  the  person  (making  the  sound).
31.  Such  sounds  disgust  me.
Total  Score  for  Each  Column
Total  points

Evaluation  of  DSTS-S:

Disorders  Present  Not  present

Hyperacusis  ≥7  <7
Phonophobia  ≥1  <1
Misophonia  ≥  4  <4
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Thoughts/Comments:

ere  able  to  distinguish  symptoms  (+)  individuals  and  symp-
oms  (−)  individuals.

Based  on  the  ROC  analysis,  it  was  found  that  HTS  from
STS-S  was  useful  in  predicting  the  presence  of  hyperacusis,
he  PTS  was  useful  in  predicting  the  presence  of  phonopho-
ia,  and  the  MTS  was  useful  in  predicting  the  presence  of
isophonia.  The  cut-off  point  was  ≥  7,  ≥  1,  and  ≥  4  in  hyper-

cusis,  phonophobia,  and  misophonia  sections,  respectively.
hus,  compatibility  validity  of  DSTS-S  was  achieved.

The  reliability  of  DSTS-S  was  assessed  by  calculating
nternal  consistency  Cronbach’s  alpha  coefficients;  a  good
evel  of  reliability  was  determined  for  the  hyperacusis  and
honophobia  sections,  and  an  excellent  level  of  reliability
as  determined  for  the  misophonia  section.  Test-retest  reli-

bility  was  assessed,  and  the  obtained  intra-class  correlation
oefficients  showed  high  reliability  for  the  hyperacusis  sec-
ion  and  the  misophonia  section  and  good  reliability  for  the

s
s
2

S16
honophobia  section.  Thus,  it  was  determined  that  the  scale
howed  stability.

It was  determined  that  HTS  had  excellent  compatibility
n  predicting  the  presence  of  hyperacusis.  It  was  established
hat  PTS  had  moderate  and  adequate  compatibility  in  pre-
icting  the  presence  of  phonophobia  and  MTS  in  predicting
he  presence  of  misophonia.  Accordingly,  it  was  determined
hat  all  three  parts  of  DSTS-S  showed  no  change  based  on
ime.

DSTS-S  consists  of  3  subgroups:  hyperacusis,  misophonia,
nd  phonophobia.  The  hyperacusis  section  consists  of  12
tems  that  assess  the  functional/social  and  emotional  com-
laints  caused  by  the  individual’s  hyperacusis;  phonophobia
ection  consists  of  5  items;  and  the  misophonia  section  con-

ists  of  14  items.  The  items  in  Factor  1 of  the  misophonia
ection  assess  emotional  complaints,  and  the  items  in  Factor

 assess  functional/social  complaints.

1
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S.  Allusogl

Among  DST  subclasses,  hyperacusis  cases  should  be
eferred  to  an  audiologist  for  treatment/therapy,  while
honophobia  and  misophonia  cases  should  be  referred  to

 psychiatrist.  By  calculating  the  total  score  of  items  for
ubclasses  of  DST  in  DSTS-S,  it  is  determined  that  the  sub-
lass  with  the  higher  score  is  the  primary  symptom.  With  this
eature,  DSTS-S  guides  the  clinician/audiologist  on  which
ymptom  should  be  focused  and  to  which  discipline  the
atient  should  be  referred.  This  will  prevent  the  patient
rom  wasting  time  unnecessarily  presenting  to  different
linics  and  the  economic  damage  caused  by  unnecessary
xaminations.

onclusion

STS-S  is  easy  to  apply  and  takes  a  short  time  to  answer
2.5---4  min)  as  it  has  a  simple,  clear,  understandable  sen-
ence  structure,  low  number  of  items,  no  open-ended
uestions,  and  having  a  Likert  structure.  DSTS-S,  which  has
1  items  in  total,  is  a  scale  with  a  proven  compatibility  in
hich  each  item  correlates  significantly  with  the  scale  and

he  items  constitute  a  whole  in  themselves.  As  it  is  the  first
cale  to  evaluate  DST  subclasses  together,  it  can  be  used  in
esearch  related  to  DST.

imitations  of  the  study

nclude  the  absence  of  articles  on  phonophobia  except  for
ase  studies,  low  number  of  phonophobia  items,  and  lower
umber  of  participants  with  phonophobia  complaints.
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