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Abstract
Introduction:  Electrophysiological  evidence  has  reinforced  the  hypothesis  that  stuttering  is
associated with  a  deficit  in  modulation  of  the  cortical  auditory  system  during  speech  plan-
ning, contributing  to  an  inefficient  auditory  feedback  monitoring  and,  consequently,  resulting
in disfluencies.
Objective:  To  verify  the  impact  of  auditory  feedback  modifications  on  the  spontaneous  speech
of individuals  with  stuttering.
Methods:  Sixteen  individuals,  of  both  genders,  aged  8---17  years  and  11  months,  with  a  diagnosis
of persistent  neurodevelopmental  stuttering,  were  divided  into  two  groups:  Moderate  Stuttering
Group and  Severe  Stuttering  Group.  The  testing  procedures  consisted  of  three  stages:  collection
of identification  data,  audiological  assessment  and  fluency  evaluation  of  spontaneous  speech  in
four auditory  feedback  conditions  (non-altered,  delayed,  masked  and  amplified).  The  speech
sample obtained  in  the  non-altered  feedback  was  considered  the  control;  the  others  were
considered  as  modified  listening  conditions.
Results:  Regarding  the  stuttering-like  disfluencies,  a  statistically  significant  difference  was
observed in  the  intragroup  analysis  of  the  Moderate  Stuttering  Group  between  non-altered  and
masked auditory  feedback  (p  =  0.042),  as  well  as  between  non-altered  and  amplified  (p  =  0.042).
There was  a  statistically  significant  difference  in  the  Severe  Stuttering  Group  for  all  auditory

feedback  modifications  in  relation  to  the  non-altered  (delayed  p  =  0.012,  masked  p  =  0.025  and
amplified  p  =  0.042).  There  was  also  a  reduction  in  flows  of  syllables  and  words-per-minute  in
the Moderate  Stuttering  Group  for  the  delayed  auditory  feedback,  as  compared  to  non-altered
(p =  0.017  and  p  =  0.025,  respectively).
� Study carried out at Laboratório de Estudos da Fluência (Laef), Departamento de Fonoaudiologia, Faculdade de Filosofia e Ciências,
niversidade Estadual Paulista Júlio de Mesquita Filho (Unesp), Marília, SP, Brazil.
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Conclusion:  The  effect  of  delayed  auditory  feedback  was  favorable  for  the  Severe  Stuttering
Group, promoting  speech  fluency.  The  conditions  of  masked  and  amplified  auditory  feedback
resulted  in  speech  benefits  in  both  groups,  decreasing  the  number  of  stuttering-like  disfluencies.
The speech  rate  was  not  impaired  by  any  listening  condition  analyzed.
© 2019  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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tuttering  is  a  complex  multidimensional  neurodevelopmen-
al  disorder  with  a  widely  investigated  neurobiological  basis.
here  is  scientific  evidence  that  individuals  who  stutter  have
tructural  and  functional  abnormalities  in  the  areas  respon-
ible  for  oral  language.  The  most  common  findings  involve
he  reduction  of  white  matter  along  the  portions  of  the
rcuate  /superior  longitudinal  fascicle  in  stuttering  children
nd  adults.1 Neuroimaging  studies  have  also  demonstrated
educed  connectivity  in  areas  of  the  brain  responsible  for
rocessing  time  and  rhythm2;  atypical  development  of  the
uditory-motor  neural  network  and  the  thalamus-cortical
asal  ganglia3;  primary  deficit  in  the  left  hemisphere  speech
etwork,  specifically  involving  the  lateral  premotor  cortex
nd  the  primary  motor  cortex.4

Recent  studies  have  shown  relevant  results  about  the
uditory  regions  and  their  connections  with  brain  areas
n  speech  production.3,5,6 Electrophysiological  evidence  has
einforced  the  hypothesis  that  stuttering  is  associated  with

 deficit  in  the  cortical  auditory  system  modulation  during
peech  planning,  contributing  to  the  inefficient  monitoring
f  auditory  feedback  and,  thus,  resulting  in  disfluencies.7

Aiming  to  clarify  the  important  role  of  hearing  in  the
ontinuity  of  speech  flow,  many  studies  have  contributed
ith  clinical  implications  in  stuttering  diagnosis  and  therapy.
mong  these  implications  are  auditory  feedback  alterations,
hich  are  being  used  as  therapeutic  resources  to  promote
uency  in  stuttering  individuals.

The  basal  ganglia  and  cerebellum  play  a  significant  role  in
peech  production  under  the  auditory  feedback  alterations.
ccording  to  the  dual  pre-motor  model,8 there  are  two  sys-
ems  involved  in  the  planning  and  performance  of  speech
ovements:  the  lateral  system,  comprising  the  lateral  pre-
otor  cortex  and  the  cerebellum,  responsible  for  the  motor

esponse  to  external  sensory  stimuli;  and  the  medial  sys-
em,  consisting  of  the  basal  nuclei  and  the  supplementary
otor  area,  dominant  in  spontaneous  speech,  without  alter-

tions  in  auditory  feedback.  The  model  suggests  that  the
upplementary  motor  area  is  responsible  for  the  motor  pro-
ramming  of  each  speech  segment  and  that  the  basal  ganglia
elp  in  this  process,  providing  internal  temporal  clues  to
acilitate  movement  onset.

According  to  this  perspective,  stuttering  would  be  caused
y  a  disturbance  in  the  medial  system,  especially  in  the
egion  of  the  basal  ganglia.9 This  theory  justifies  an  increase

n  fluency  under  auditory  feedback  alterations,  since  individ-
als  who  stutter  compensate  for  this  deficit  with  an  external
iming  mechanism,  which  is  supported  by  the  cerebellum
nd  premotor  cortex.9
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Auditory  feedback  refers  to  the  speech  sounds  perceived
y  the  speaker’s  own  auditory  system  during  oral  emission
nd  it  is  a  component  that  helps  with  the  speech  move-
ent  control  mechanisms.10 When  a  sudden  irregularity

ccurs  in  a  specific  acoustic  parameter  of  auditory  feed-
ack,  fluent  speakers  can  instantly  correct  the  error  in  their
ral  production,  while  individuals  who  stutter  have  shown  a
eaker-than-normal  compensation  when  experiencing  these
ccurrences.10 These  findings  indicate  that  individuals  who
tutter  cannot  auditorily  compare  the  desired  speech  move-
ents  with  the  actual  movements  as  effectively  as  fluent

peakers.11

Delayed  auditory  feedback  was  the  most  commonly  indi-
ated  condition  for  individuals  who  stutter.12---17 However,
here  are  other  types  of  auditory  feedback  alterations,  such
s  masked  and  amplified  auditory  feedback,  which  have
een  scarcely  investigated  in  this  population.

Studies  carried  out  with  delayed  auditory  feedback  (DAF)
n  individuals  who  stutter  are  different  regarding  the  ana-
yzed  variables.  Most  of  them  observed  the  effect  of  DAF
n  the  frequency  of  disfluencies,12---17 while  others  assessed
hanges  in  speed12,18 or  naturalness  of  speech,14,19 and  few
ave  investigated  the  impact  on  stuttering  severity.13,15

In  this  context,  there  is  no  consensus  on  the  results  of
elayed  auditory  feedback  studies  in  stuttering  individuals.
ome  studies  have  shown  benefits  in  fluency,20---22 while  oth-
rs  concluded  there  is  a  diversity  in  the  results  found  in  this
opulation.17,23---25

The  studies  with  masked  auditory  feedback  in  stutterers
ave  shown  a  reduction  in  the  main  manifestations  of  the
isorder,  which  are  the  stuttering-like  disfluencies.26---28

Several  factors  can  interfere  with  the  results,  such  as
he  type  of  feedback,  age,  disfluency  typology,  and  stut-
ering  severity,  among  others.  Researchers  tend  to  believe
hat  the  subgroup  of  individuals  with  more  severe  stuttering
btain  greater  benefits  than  the  ones  with  a  lower  degree  of
everity,  regarding  both  the  delayed17,23,24 and  the  masked
uditory  feedback.29

The  amplification  effects  have  been  studied  in  other
opulations,  and  the  researchers  have  found  an  immediate
eduction  in  vocal  intensity,  easier  and  more  stable  emis-
ion,  less  tense  vocal  quality  and  longer  maximum  phonation
ime.30,31 Therefore,  it  is  presumed  that  amplification  can
lso  help  in  the  fluency  of  stuttering  speakers.

The  assessed  scientific  literature  showed  no  scientific  evi-
ence  of  which  subgroups  of  stuttering  individuals  obtained

he  greatest  benefit  from  these  resources.  As  a  conse-
uence,  this  study  aims  to  increase  the  understanding  of  the
ndication  criteria  for  the  use  of  different  auditory  feedback
onditions  in  stuttering.
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Thus,  the  aim  of  this  study  was  to  verify  the  impact  of
uditory  feedback  alterations  on  the  spontaneous  speech  of
ndividuals  who  stutter.

ethods

he  study  was  carried  out  according  to  the  National  Health
ouncil  (Resolution  N.  466/12)  and  was  initiated  only  after
pproval  by  the  Research  Ethics  Committee  of  Faculdade  de
ilosofia  e  Ciências  ---  UNESP/Marília  (Opinion  N.  0714/2013).
ll  individuals  had  their  participation  authorized  by  signing
he  Free  and  Informed  Consent  Form  and  the  Term  of  Assent.

A  prospective  observational  cross-sectional  clinical  study
as  carried  out  with  16  native  speakers  of  Brazilian  Por-

uguese,  of  both  genders,  aged  8---17  years  and  11  months,
ith  a  speech-language  pathology  diagnosis  of  persistent
eurodevelopmental  stuttering.  The  sample  consisted  of
ndividuals  recruited  at  a  school  clinic  through  a  service
pecialized  in  the  evaluation,  diagnosis  and  treatment  of
uency  and  its  disorders,  who  were  divided  into  two  groups:
he  Moderate  Stuttering  Group  (MSG),  consisting  of  eight
ndividuals  with  moderate  stuttering,  two  females  and  six
ales;  and  the  Severe  Stuttering  Group  (SSG),  consisting  of

ight  individuals  with  severe  stuttering,  three  females  and
ve  males.  The  mean  age  for  both  groups  was  11  years,  and
he  disorder  severity  was  classified  according  to  the  Stutter-
ng  Severity  Instrument  ---  SSI-3.32

The  following  inclusion  criteria  were  used  for  partic-
pation  in  this  study:  the  onset  of  stuttering  must  have
ccurred  during  childhood  (neurodevelopmental);  duration
f  at  least  36  months  of  stuttering-like  disfluencies  with-
ut  remission  (persistent);  minimum  3%  of  stuttering-like
isfluencies33;  audiometric  thresholds  within  the  normal
imits  (with  thresholds  up  to  25  dBNA  at  the  sound  fre-
uencies  of  250  Hz---8  kHz);  Tympanometry----type  A  curve
normal  mobility  of  the  tympanic-ossicular  system);  present
ontralateral  stapedial  acoustic  reflexes  (at  the  sound
requencies  of  500  Hz---4  kHz);  no  history  of  conduction
nd/or  neurological  alterations34;  and  not  currently  attend-
ng  speech-language  therapy  sessions.

The  Stuttering  Severity  Instrument  ---  SSI-3  ---  was  used  to
lassify  the  severity  of  stuttering  as  moderate  or  severe,32 in
he  non-altered  speech  sample.  The  SSI-3  evaluated  the  fre-
uency  and  duration  of  stuttering-like  disfluencies,  as  well
s  the  presence  of  concomitant  physical  associated  with  the
isfluencies.

The  research  procedures  consisted  of  three  stages:  (1)
ollection  of  identification  data;  (2)  basic  audiological
ssessment;  and  (3)  classification  of  stuttering  severity
nder  the  condition  of  non-altered  auditory  feedback  and
valuation  of  spontaneous  speech  fluency  under  four  con-
itions  of  auditory  feedback  (non-altered,  delayed,  masked
nd  amplified).

At  the  first  stage,  the  specific  clinical  history  was
btained,  in  which  the  parents/guardians  of  the  stutter-
ng  individuals  were  asked  orally  about  the  identification
ata;  health  history,  speech/language  and  familial  prob-
ems;  complaints  and  previous  history  of  complaints;  and

nherent  questions  about  the  onset  of  the  disorder,  as  well
s  questions  related  to  hearing.

The  second  stage  consisted  of  the  basic  audiological
valuation,  consisting  of  pure  tone  threshold  audiome-
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ry  (250  Hz---8  kHz),  logoaudiometry  (Speech  Recognition
hreshold  -  SRT)  and  immittance  audiometry  (tympanometry
nd  acoustic  reflexes)  to  rule  out  any  hearing  impairment.
he  audiometry  was  performed  in  an  acoustic  booth,  using
DH-50  earphones  and  a  Grason-Stadler  GSI  61  Audiometer,
alibrated  according  to  ANSI-69  standards.  Thresholds  were
onsidered  within  the  normal  range  when  they  showed  an
ntensity  of  25  dB  or  lower  at  all  tested  sound  frequencies
250  Hz---8  kHz).

The  SRT  was  assessed  using  a  list  of  disyllabic  words  and
hould  be  compatible  with  the  audiometry  results  (0---10  dB
bove  the  tritonal  average).  For  the  immittance  audiome-
ry,  a  Grason-Stadler  GSI-33  audiometer  was  used,  with  a
26  Hz  probe.  The  tympanometry  was  considered  within  the
ormal  range  when  a  tympanometric  curve  A  was  obtained,
ndicating  normal  mobility  of  the  tympanic-ossicular  sys-
em.  Subsequently,  the  acoustic  reflex,  ipsilateral  and
ontralateral  mode,  was  assessed,  for  which  the  presence
f  contralateral  reflexes  was  considered  as  normality  (at
00  Hz---4  kHz  sound  frequencies).35

Fluency  evaluation  was  performed  at  the  third  stage,
n  which  spontaneous  speech  samples  were  collected  from
ach  of  the  individuals  under  four  feedback  conditions:  non-
ltered,  delayed,  masked  and  amplified.  Speech  sequence
ecording  was  performed  in  the  same  way  for  all  partici-
ants,  providing  a  two-minute  silence  interval  between  each
ollected  speech  sample.  Moreover,  the  recordings  were
arried  out  with  the  individual  sitting  in  a  quiet  environ-
ent,  with  the  microphone  and  headphones  adjusted  and

onnected  to  a computer,  using  the  Fono  Tools  software  (ver-
ion  1.5  h,  CTS  Informática).  Initially,  the  speech  sample  was
ecorded  as  usual  and,  subsequently,  it  was  processed  using
he  software,  which  modified  the  auditory  feedback  under
hree  listening  conditions:  delayed,  masked  and  amplified.

It  is  also  noteworthy  that  the  speech  sample  obtained
ith  the  non-altered  feedback  was  considered  a  control
ondition;  the  others  were  considered  as  modified  listening
onditions  (delayed,  masked  and  amplified  feedback).

In  the  delayed  auditory  feedback,  the  recorded  speech
timulus  was  returned  to  the  individual’s  ear  with  a  100-
illisecond  delay  through  supra-aural  headphones.  Using

his  resource,  the  speakers  heard  their  own  voice  as  a  choir
ffect.23 Regarding  the  masked  auditory  feedback,  a  white
oise  was  applied.  The  intensity  used  in  the  masked  and
mplified  auditory  feedback  ranged  from  65  dB  to  90  dB,
eing  adopted  the  intensity  referred  by  the  individual  as
he  one  with  maximum  comfort.

After  the  speech  samples  were  collected  under  the  four
uditory  feedback  conditions,  they  were  fully  transcribed,
onsidering  a  total  of  200  fluent  syllables  for  each  sample,36

nd  the  disfluency  events  were  recorded  and  coded  in  the
ext.  The  analysis  and  characterization  of  the  disfluency
ypology  was  also  performed,  according  to  the  follow-
ng  description:  Stuttering-like  Disfluencies  (SLDs):  block,
rolongation,  pause,  intrusion,  sound  repetition,  syllable
epetition  and  word  repetition  ----  above  3;  Other  Disfluencies
OD):  Interjection,  hesitation,  revision,  incomplete  word,
hrase  repetition  and  word  repetition  ----  up  to  two.33,37
Speech  rate  was  calculated  using  the  flow  of  syllables
er  minute  (SPM)  and  flow  of  words  per  minute  (WPM).  The
uration  of  each  speech  sample  was  timed,  and  for  this  cal-
ulation  the  silent  time  (pauses  and  unfilled  hesitations)

9
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onditions. %SLD,  percentage  of  stuttering-like  disfluencies;  NA
AF, Masked  Auditory  Feedback;  AAF,  Amplified  Auditory  Feedb

as  not  discounted,  nor  the  time  spent  in  the  production
f  disfluencies,  a  methodology  proposed  by  the  Fluency
ssessment  Protocol.38 The  evaluator’s  speech  was  removed
rom  the  sample  and,  subsequently,  the  total  utterance  time
TTEe)  was  measured,39 related  to  the  production  of  the  200
uent  syllables.

The  statistical  analysis  aimed  to  verify  if  there  were
ntragroup  differences  using  the  Wilcoxon  signed-ranks  test.
o  check  for  intergroup  differences,  the  Mann---Whitney  test
as  applied.  For  all  conclusions  obtained  through  inferen-

ial  analyses,  a  significance  level  of  5%  or  less  (p  <  0.05)
as  adopted.  Results  with  statistical  differences  were  high-

ighted  with  the  asterisk  symbol  (*).

esults

he  study  included  16  individuals  of  both  genders,  aged  8---17
ears  and  11  months,  divided  into  two  groups:  MSG  (Moder-
te  Stuttering  Group),  consisting  of  eight  individuals  with
oderate  stuttering,  two  females  and  six  males;  and  SSG

Severe  Stuttering  Group),  consisting  of  eight  individuals
ith  severe  stuttering,  three  females  and  five  males.  The
ean  age  for  both  groups  was  11  years.
In  the  analysis  of  the  stuttering-like  disfluencies,  regard-

ng  the  intragroup  results  of  the  MSG,  a  statistically
ignificant  reduction  was  observed  in  the  speech  samples
btained  under  the  conditions  of  Masked  (MAF)  and  Ampli-
ed  Auditory  Feedback  (AAF)  compared  to  the  non-altered
uditory  feedback  (NAF).  In  the  intragroup  results  of  SSG,
e  verified  a  statistically  significant  reduction  in  all  audi-

ory  feedback  conditions  (DAF,  MAF  and  AAF)  when  compared
o  the  non-altered  auditory  feedback  (NAF).  The  intergroup
omparison  revealed  that  the  SSG  showed  a  higher  num-
er  of  stuttering-like  disfluencies  than  MSG  under  the  NAF

nd  MAF  conditions,  with  a  statistically  significant  difference
Fig.  1).

In  the  analysis  of  the  other  disfluencies,  intra  and  inter-
roups,  no  significant  differences  were  identified  in  any  of
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n-Altered  Auditory  Feedback;  DAF,  Delayed  Auditory  Feedback;
*Statistically  significant  values.

he  auditory  feedback  conditions.  Regarding  the  total  disflu-
ncies,  there  was  a  significant  reduction  for  SSG  in  the  MAF
nd  AAF  conditions  in  relation  to  the  NAF.  In  the  intragroup
nalysis  of  the  MSG  and  in  the  intergroup  comparison,  there
as  no  significant  difference  in  any  of  the  auditory  feedback
onditions  (Table  1).

As  for  the  speech  rate,  there  was  a  statistically  significant
eduction  in  syllable  and  word  flows  per  minute  for  the  MSG
roup  in  the  speech  sample  obtained  in  DAF  in  relation  to
he  NAF;  and  for  SSG,  there  was  no  significant  difference  in
ny  of  the  auditory  feedback  conditions  (Table  2).

iscussion

he  knowledge  of  the  correct  indications  for  the  use  of
uditory  feedback  alterations  in  stuttering  is  essential  to
ecommend  this  therapy  when  it  is  really  beneficial  to  the
ndividual.  The  literature  has  shown  contradictory  effects
egarding  these  alterations,  as  well  as  a scarcity  of  studies
ssessing  the  masking  and  amplification  in  individuals  who
tutter;  thus,  further  studies  with  more  careful  methodolog-
cal  designs  are  required.

An important  factor  that  influences  the  results  of  audi-
ory  feedback  alterations  in  individuals  who  stutter  is  the
ondition  used,  with  the  most  frequent  one  being  the
elay.  Another  relevant  factor  is  the  severity  of  the  disor-
er.  Although  few  researchers  use  the  stuttering  severity
lassification  and  analyze  the  impact  of  auditory  feedback
lterations  in  homogeneous  groups  regarding  the  severity,
he  results  showed  that  the  benefits  were  greater  in  individ-
als  with  more  severe  stuttering,  both  in  DAF17,23,24 and  in
AF.29

This  study  aimed  to  verify  the  impact  of  delay,  mask-

ng  and  amplification  of  auditory  feedback  on  spontaneous
peech  of  individuals  who  stutter,  in  two  distinct  groups
egarding  the  severity  of  the  disorder:  one  group  with  mod-
rate  stuttering  (MSG)  and  one  with  severe  stuttering  (SSG).

0
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Table  1  Intragroup  and  intergroup  analysis  regarding  the  percentage  of  other  disfluencies  and  total  disfluencies  in  spontaneous
speech under  different  listening  conditions.

Other  disfluencies

Listening  conditions  MSG  SSG  p-value

�  Min.  Max.  SD  �  Min.  Max.  SD

NAF  13.81  6.00  25.50  6.21  12.63  5.50  18.50  4,22  0,752
DAF 12.44  9.00  21.50  3.99  14.69  4.50  31.50  8,31  0,316
p-value 0.734  0.352
NAF 13.81  6.00  25.50  6.21  12.63  5.50  18.50  4,22  0,752
MAF 12.50  2.50  26.50  7.84  12.50  6.00  17.50  4,12  0,636
p-value 0.624  0.888
NAF 13.81  6.00  25.50  6.21  12.63  5.50  18.50  4,22  0,752
AAF 10.88  5.50  18.00  4.09  10.75  3.00  15.00  3,73  0,999
p-value 0.233  0.176

Total of  disfluencies
NAF  21.38  9.00  35.00  8.48  31.94  20.50  49.50  11,29  0,666
DAF 19.94  11.00  29.00  6.28  26.38  8.50  42.50  12,39  0,345
p-value 0.528  0.161
NAF 21.38  9.00  35.00  8.48  31.94  20.50  49.50  11,29  0,066
MAF 17.50  6.00  37.00  11.15  23.06  11.50  34.50  8,35  0,189
p-value 0.327  0.036a

NAF  21.38  9.00  35.00  8.48  31.94  20.50  49.50  11,29  0,066
AAF 15.81  8.00  26.50  6.34  17.06  6.50  26.50  6,14  0,752
p-value 0.058  0.012a

MSG, Moderate Stuttering Group; SSG, Severe Stuttering Group; NAF, Non-Altered Auditory Feedback; DAF, Delayed Auditory Feedback;
MAF, Masked Auditory Feedback; AAF, Amplified Auditory Feedback; �, mean; Min., Minimum; Max., Maximum; SD, standard deviation.

a Statistically significant values.

Table  2  Intragroup  and  intergroup  analysis  regarding  flow  of  syllables  per  minute  and  words  per  minute  in  spontaneous  speech
under different  listening  conditions.

Syllables  per  minute

Listening  conditions MSG  SSG

�  Min.  Max.  SD  �  Min.  Max.  SD  p-value

NAF  131.88  50.00  292.00  77.39  87.25  48.00  169.00  44,56  0,189
DAF 103.25  33.00  245.00  64.59  103.25  49.00  226.00  57,82  0,916
p-value 0.017a 0.123
NAF 131.88  50.00  292.00  77.39  87.25  48.00  169.00  44,56  0,189
MAF 138.63  36.00  230.00  66.54  103.63  74.00  136.00  26,15  0,207
p-value 0.999  0.401
NAF 131.88  50.00  292.00  77.39  87.25  48.00  169.00  44,56  0,189
AAF 130.50  50.00  250.00  70.85  111.25  59.00  150.00  38,09  0,599
p-value 0.866  0.326

Words per  minute
NAF 75.75  31.00  157.00  40.20  51.00  28.00  96.00  25,47  0,155
DAF 62.63  20.00  133.00  35.12  59.13  29.00  133.00  35,26  0,833
p-value 0.025a 0.293
NAF 75.75  31.00  157.00  40.20  51.00  28.00  96.00  25,47  0,155
MAF 76.13  22.00  122.00  34.59  60.38  42.00  85.00  17,19  0,343
p-value 0.779  0.122
NAF 75.75  31.00  157.00  40.20  51.00  28.00  96.00  25,47  0,155
AAF 72.63  30.00  130.00  37.23  60.25  28.00  90.00  21,13  0,431
p-value 0.674  0.362

MSG, Moderate Stuttering Group; SSG, Severe Stuttering Group; NAF, Non-Altered Auditory Feedback; DAF, Delayed Auditory Feedback;
MAF, Masked Auditory Feedback; AAF, Amplified Auditory Feedback; �, mean; Min., Minimum; Max., Maximum; SD, standard deviation.

a Statistically significant values.
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M.  Fiorin,  E.  Marcon

Regardless  of  the  fact  that  some  researchers  report
educed  stuttering  with  delayed  auditory  feedback
DAF),20---22 the  results  of  the  present  study  showed  that
he  impact  was  positive  only  for  individuals  with  severe
tuttering.  Thus,  the  indication  of  DAF  should  be  based
n  a  more  careful  phenotype  refinement  to  avoid  the
ndiscriminate  use  of  this  resource  in  all  individuals  who
tutter.

In  addition  to  the  severity  of  the  disorder,  the  typology
f  disfluencies  may  be  another  criterion  to  be  used  when
ndicating  DAF.  A  recent  study  of  individuals  with  differ-
nt  stuttering  severities  showed  that  the  delayed  auditory
eedback  resulted  in  a  reduction  of  word  repetition  fre-
uency  and  articulatory  speed,  without  impairing  the  flow
f  information.40

The  DAF  resulted  in  a  reduction  in  the  stuttering-like
isfluencies  in  the  SSG,  the  main  manifestation  of  the
isorder,20---22 and,  consequently,  a  reduction  of  total  disflu-
ncies,  promoting  speech  fluency.  This  finding  corroborated
revious  investigations  that  described  the  effect  of  DAF
s  beneficial  for  individuals  with  severe  stuttering,  when
ompared  to  those  with  less  severe  stuttering.17,23,24 Individ-
als  with  moderate  stuttering  responded  to  DAF  differently
rom  individuals  with  severe  stuttering,  as  the  speech  rate
ecreased  (syllable  and  word  flow  per  minute)  and  there
as  no  change  in  the  number  of  disfluencies  (stuttering-like
isfluencies,  other  disfluencies  and  total  disfluencies).

The  increase  in  the  speech  fluency  promotion  of  individ-
als  with  severe  stuttering  was  not  caused  by  the  decrease
n  the  speech  rate,  disagreeing  with  a  previous  study.12 The
esults  found  in  this  study  corroborate  others  showing  that
he  decrease  in  the  number  of  disfluencies  is  not  associated
ith  reduced  speech  rate.13,16---18,25,26,29,41 It  is  also  notewor-

hy  that  the  reduction  in  speech  rate  is  not  desirable  for
ndividuals  who  stutter,  since  this  characteristic  manifests
ue  to  the  excess  number  of  disfluencies42---45 and/or  articu-
atory  slowing  down.46

The  results  related  to  masking  (MAF)  and  amplification
AAF)  were  positive  in  individuals  who  stutter,  regardless
f  the  severity  of  the  disorder.  The  remarkable  reduction
f  SLDs  (45.31%)  in  the  SSG,  obtained  with  masking,  con-
ributed  to  a  significant  decrease  of  Total  Disfluencies  (TD)
nder  this  listening  condition.  However,  the  MSG  decreased
2.76%  of  SLDs  and  was  probably  not  sufficient  to  signifi-
antly  reduce  total  disfluencies.  This  finding  was  consistent
ith  a  study  by  Altrows  and  Bryden,24 In  which  the  authors

eported  that,  when  using  masking,  the  most  severe  stutter-
rs  tended  to  show  more  efficacy  in  increasing  fluency  than
he  stutterers  with  other  types  of  severity.

The  findings  of  this  study  support  the  fact  that  the
ncreased  fluency  of  individuals  who  stutter  under  the  mask-
ng  auditory  feedback  is  not  only  associated  with  a  reduced
peech  rate,  but  also  as  a  consequence  of  the  modified  audi-
ory  input.26,27,29 Therefore,  it  is  assumed  that  auditory  input
rocessing  may  be  different  in  individuals  who  stutter,  when
ompared  to  fluent  individuals.47

The  assessed  literature  showed  no  studies  that  used
mplified  auditory  feedback  in  individuals  who  stutter.  Thus,
t  was  not  possible  to  make  comparisons  between  the

btained  data  and  those  of  other  studies,  considering  the
riginality  of  this  research.

T
t
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The  intergroup  analysis  (Moderate  Stuttering  and  Severe
tuttering)  showed  that  the  groups  did  not  differ  in  spon-
aneous  speech  during  amplified  auditory  feedback  (AAF),
ither  in  disfluency  frequency  or  speech  rate.  The  intragroup
nalysis  showed  there  was  a decrease  in  SLDs  in  both  groups,
ut  the  numerical  values  showed  this  reduction  was  greater
n  the  SSG  (67.32%)  than  in  the  MSG  (27.46%).

The  comparison  between  the  group  with  moderate  stut-
ering  (MSG)  and  the  group  with  severe  stuttering  (SSG)
nder  the  effect  of  MAF  showed  that  the  only  significant
ifference  was  observed  for  SLDs.  This  fact  can  be  justified,
onsidering  that  these  disfluencies  are  the  main  manifes-
ations  of  the  disorder,  and  the  severe  group  continued  to
resent  a  larger  number  of  them  than  the  moderate  group,
ince  the  reduction  of  these  disfluencies  occurred  in  both
roups.

Amplification  is  known  to  produce  an  immediate  reduc-
ion  in  vocal  intensity,  an  easier  and  more  stable  emission,
ess  tense  vocal  quality  and  longer  maximum  phonation
ime.30,31 These  factors  have  possibly  contributed  to  pro-
ote  the  fluency  of  stuttering  individuals,  with  a  presumed

eduction  in  muscle  tension  and  an  increase  in  the  maximum
honation  time.

Even  though  the  findings  are  relevant,  one  of  the  limita-
ions  of  this  study  is  related  to  the  level  of  intensity  used
or  the  masked  and  amplified  auditory  feedback,  considering
his  level  ranged  from  65  dB  to  90  dB,  and  was  determined
ccording  to  the  maximum  comfort  level  reported  by  the
ndividual.  Another  limitation  is  related  to  the  fact  that  the
entral  auditory  processing  evaluation  was  not  performed,
onsidering  the  high  prevalence  of  this  auditory  processing
isorder  in  individuals  who  stutter34,48---50;  for  this  reason,
he  inclusion  of  this  assessment  is  recommended  in  future
tudies.

Despite  these  limitations,  this  study  provided  new  infor-
ation  on  therapeutic  resources  available  for  individuals
ith  moderate  and  severe  stuttering,  indicating  that  the

dentification  of  the  stuttering  subgroup  regarding  the  dis-
rder  severity  was  relevant,  as  therapeutic  strategies  vary
ccording  to  the  disorder  severity.

The  results  propose  that,  for  individuals  with  severe  stut-
ering,  the  speech  therapist  use  the  delayed,  masked  and
mplified  auditory  feedback  to  assist  in  therapy;  accord-
ngly,  individuals  who  stutter  should  also  be  encouraged,  if
hey  feel  comfortable,  to  use  these  resources  in  communi-
ation  situations  where  they  need  more  speech  fluency.  For
ases  of  moderate  stuttering,  however,  masking  and  ampli-
cation  are  recommended.  The  use  of  these  resources  does
ot  replace  traditional  speech-language  therapy  to  promote
uency,  but  they  are  tools  that  will  help  with  the  therapeutic
esults.

The  is  a  groundbreaking  study,  as  it  demonstrates  that
he  resources  applied  in  speech-language  therapy  should
e  differentiated  for  individuals  with  moderate  and  severe
tuttering.

onclusion
he  effect  of  delayed  auditory  feedback  was  favorable  for
he  severe  stuttering  group  (SSG),  promoting  speech  fluency.
he  Masked  (MAF)  and  Amplified  (AAF)  Auditory  Feedback
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onditions  showed  spontaneous  speech  benefits  for  both
roups  (MSG  and  SSG),  reducing  the  number  of  stuttering-
ike  disfluencies.  Speech  rate  was  not  impaired  by  any  of
he  listening  conditions  analyzed.
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