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IGHLIGHTS
Language  performance  in  public  CI  program  in  Southern  Brazil  is  poor.
Socioeconomic  status  in  the  public  health  system  is  homogeneous.
Mean  age  at  cochlear  implantation  and  loss  to  follow-up  are  high.
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Abstract
Objective:  To  evaluate  the  rate  of  loss  to  follow-up  in  a  cochlear  implant  program  from  the
public health  system  in  Southern  Brazil  as  well  as  the  characteristics  of  hearing  loss,  sociode-
mographic, sociocultural  and  the  development  of  oral  language  in  children  with  prelingual
deafness.
Methods:  Retrospective  cohort  study  with  children  who  underwent  CI  surgery  between  2010
and 2020.  Data  was  collected  through  of  interviews  and  review  of  medical  records.  The  lan-

guage development  assessment  was  performed  using  the  MUSS,  MAIS  and  IT-MAIS  scales.  For  the
classification  of  language  development,  we  used  as  parameters  the  values  (mean  ±  SD)  found
in a  previous  national  study.  From  those  values,  the  Z-score  for  each  patient  at  each  hearing
age (time  of  experience  with  the  cochlear  implant)  was  calculated.
Peer Review under the responsibility of Associação Brasileira de Otorrinolaringologia e Cirurgia Cérvico-Facial.
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Results:  Of  the  225  children  implanted  between  2010---2020,  129  were  included  in  this  study.
The rate  of  loss  to  follow-up  in  the  program  was  42.6%.  The  mean  age  at  first  surgery  was  40.5
(±16.9) months,  with  77.5%  of  patients  having  received  a  unilateral  implant.  Language  results
below the  expected  for  hearing  age  (<Z-score-1)  for  the  MAIS  score  were  found  in  59.7%  of  the
sample, while  for  the  MUSS  score  the  proportion  was  62%.
Conclusions:  Most  patients  had  an  elevated  mean  age  at  cochlear  implantation  and  there  was
a high  rate  of  loss  to  follow-up  and  low  attendance  to  speech  and  programming  sessions.  An
overall poor  language  performance  was  found  for  this  pediatric  cochlear  implant  program  from
the public  health  system  in  Southern  Brazil.
Level  of  evidence:  Level  3  (Non-randomized  cohort  study).
© 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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eafness  is  the  most  common  congenital  sensory  deficiency
ith  an  incidence  of  1---3  per  1000  in  healthy  neonates  and
---4  per  100  in  high-risk  infants.1---7 It  results  in  a  major
mpact  since  it  interferes  in  the  processes  of  oral  language
evelopment.  The  limited  access  to  oral  communication,  on
ts  own,  requires  numerous  adaptations  in  social  and  family
elations.5,7---9

Cochlear  Implants  (CI)  provide  hearing  capacity  for
atients  with  profound  hearing  loss.  Nevertheless,  the  gap
or  language  acquisition  between  implanted  children  and
heir  normal  hearing  peers  is  still  a  matter  of  research
round  the  world.10---15

Many  factors  have  been  implicated  in  language  devel-
pment  outcomes  for  children  with  CI,  reflecting  the
niqueness  of  each  child  and  their  background.  Nev-
rtheless,  some  variables  seem  the  most  important:
ge  at  implantation,10,16---20 family  involvement,21---26

ocial  determinants  of  health10,18,23,25---27 and
omorbidities.14,24,28---36

In  Brazil,  the  Public  Health  System,  known  as  SUS  (Sis-
ema  Único  De  Saúde),  pays  for  the  whole  treatment  for
atients  with  profound  hearing  loss.  In  practice,  we  observe
imitations  of  the  service  offered,  especially  in  postopera-
ive  follow-up,  but  also  difficulties  of  families  in  maintaining
onsistency  in  the  demanding  path  of  postoperative  rehabil-
tation.

Therefore,  the  objectives  of  our  study  are  to  describe
he  medical,  sociodemographic,  sociocultural  character-
stics  (profile);  to  evaluate  the  access  to  postoperative
ehabilitation  (engagement);  and  to  determine  the  results
n  language  acquisition  of  pediatric  patients  from  a  public
ochlear  implant  program  (performance).  We  called  this  a
EP  strategy.

ethods
tudy  design

his  was  a  retrospective  cohort  study.
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ubjects

ur  sample  included  all  implanted  children  with  prelingual
eafness  from  2010  to  2020  who  fulfilled  the  following  cri-
eria:  1)  Maintaining  regular  appointments  in  the  cochlear
mplant  program  (at  least  one  annual  appointment);  2)  Have
t  least  one  audiometry  with  a  cochlear  implant  in  the  last
4  months  prior  to  the  assessment;  3)  Consent  from  parents
r  legal  guardians  to  participate  in  the  study.  No  exclusion
riteria  were  used.

The  etiology  of  deafness  was  defined  after  thorough
edical  history  and  physical  examination,  complete  audi-

logy  tests,  imaging  exams;  genetic  testing  for  connexin  26
utation  and  expert  assessment  (when  patients  with  a  set

f  suggestive  changes  of  syndromes  are  referred  for  evalua-
ion  in  the  medical  genetics  service),  prior  to  the  definition
f  type  of  treatment.  Auditory  Neuropathy  Spectrum  Disor-
er  (ANSD)  diagnosis  was  made  through  altered  responses
n  the  ABR  with  presence  of  cochlear  microphonics  and  nor-
al  OAEs.  All  included  patients  had  profound  hearing  loss
rior  to  CI  surgery  (assessed  using  the  frequency-specific  or
teady-state  auditory  brainstem  response,  which  was  absent
t  90  dB  normal  Hearing  Level  [HL]  in  all  cases,  and/or  the
isual  Reinforcement  Audiometry  [VRA]  using  insert  ear-
hones).

easure  of  receptive  and  expressive  language
evelopment

ach  child  was  evaluated  for  auditory  and  speech  skills  after
uring  one  of  their  regular  appointments  (or  by  telephone  if
here  were  COVID-19  restrictions)  between  the  years  of  2021
nd  2022.  Children’s  skills  were  evaluated  using  the  Infant
oddler  Meaningful  Auditory  Inventory  Scale  (IT-MAIS)37 for
hildren  under  4  years  old,  Meaningful  Auditory  Inventory
cale  (MAIS)38 for  children  from  the  age  of  four,  and  the
eaningful  Use  of  Speech  Scale  (MUSS)39 for  all  children.
hey  are  parent  reports  that  investigate  children’s  spon-
aneous  listening  behaviors  (IT-MAIS  and  MAIS)  and  assess

hildren’s  verbal  output  capacity  (MUSS)  in  everyday  situa-
ions.

For  the  classification  of  language  development  (satisfac-
ory  or  unsatisfactory  for  the  time  of  experience  with  a  CI),

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


lary

w
a
h
i
t
3
i
s
a
M
t
s

M
p
a
t

M
s

P
d
i
e

•

•

•

v

•

•

•
•

S

S
(
t
w
w
r
d

a
S
u
o
r
b
f
A

E

A
T
a
r
e
a

R

A
t
i
fi
fi
a
r
t
N
s
c
i
d

d
t
o

Brazilian  Journal  of  Otorhino

e  used  as  parameters  the  values  (mean  and  Standard  Devi-
tion  ---  SD)  found  in  the  study  by  Comerlatto.40 This  study
as  set  the  clinical  benchmark  of  development  for  the  stud-
ed  scales  at  different  hearing  ages  (time  of  experience  with
he  CI)  in  a  sample  of  Brazilian  children  implanted  before
6  months,  without  comorbidities,  surgery  complications  or
nner  ear  malformations.  In  their  research,  only  the  IT-MAIS
cale  was  used,  since  it’s  recommended  to  assess  children
ged  four  years  and  below.  In  our  study,  we  also  used  the  IT-
AIS  for  children  younger  but  preferred  to  use  the  MAIS  scale

o  assess  children  older  than  4  years  old.  Since  their  great
imilarity,  those  results  were  clustered  for  the  analysis.

A  subanalysis  of  answers  for  question  number  8  of  the
USS  score  was  performed.  We  considered  those  answers  of
articular  interest  since  it  evaluates  how  frequently  other
dults  (not  familiar  with  the  child)  can  understand  what
hey’re  saying.

edical  history,  sociodemographic  and
ociocultural  characteristics

ast  medical  history,  sociodemographic  and  sociocultural
ata  were  collected  through  review  of  medical  records  and
nterviews  with  the  parents.  The  following  variables  were
valuated  by  reviewing  the  electronic  medical  record:

 Data  on  CI  surgery:  age  at  the  time  of  surgery;  surgical
technique;  complications;  inner  ear  malformation;  lateral
or  bilateral  implant;  simultaneous  or  sequential  bilateral
implantation.

 Audiometry  for  evaluation  of  pure-tone  average  for
thresholds  at  500,  1000,  2000  and  4000  Hz.  For  patients
who  hadn’t  performed  any  audiometry  after  2019,  it  was
offered  to  perform  one  during  the  day  of  the  interview
with  the  audiologist  of  the  program.

 Number  of  scheduled  programming  sessions  and  the  num-
ber  of  sessions  actually  performed  since  cochlear  implant
activation,  per  year.

The  following  variables  were  evaluated  through  an  inter-
iew  with  the  parents  and  a  review  of  the  child’s  chart:

 Pregnancy  history:  prenatal  care  (number  of  appoint-
ments);  STORCH  infections  encompassing  syphilis,  Toxo-
plasma  gondii, rubella,  cytomegalovirus,  herpes  simplex,
and  others  human  immunodeficiency  virus;  history  of
depression.

 Neonatal  period:  type  of  delivery;  Apgar  score  at  1
and  5  min;  need  of  neonatal  intensive  care  (yes  or  no);
mechanical  ventilation;  infections  (STORCH  infections  or
neonatal  sepsis);  use  of  antibiotics;  exchange  transfusion
for  jaundice;  head  and  neck  malformations;  performance
of  hearing  screening  and  its  method.

 History  of  deafness:  family  history  of  deafness;  etiology.
 Sociodemographic  and  sociocultural  data:  family’s  socioe-

conomic  status  (defined  by  number  of  minimum  wages
per  family:  <1,  2---4  and  >4);  family  bilinguism  (either

sign  language  or  other  languages,  whether  present  or  not
and  only  if  the  child  had  a  bilingual  family  member  liv-
ing  in  the  same  house);  maternal  education  (divided  by
middle  school,  high  school  or  university  level);  exposure
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to  screens  (either  television,  computer,  smartphone  or
tablets,  measured  in  number  of  hours  per  day);  reading
habit  (never,  once  a  week,  once  a  month  or  everyday);
speech  therapy  time  (whether  patient  has  never  had  reg-
ular  speech  therapy,  or  had  periods  of  regular  sessions
but  periods  without,  or  if  have  always  maintained  regu-
lar  sessions  since  activation)  and  frequency  (never,  once
a  month,  once  a  week  or  twice  a  week).

tatistical  analysis

tudy  data  were  collected  and  managed  using  REDCap
Research  Electronic  Data  Capture)  electronic  data  cap-
ure  tools  hosted  at  our  Hospital.  Categorical  variables
ere  described  as  percentages,  while  continuous  variables
ith  normal  distribution  were  described  as  means  with  the

espective  standard  deviation  and  those  with  asymmetric
istribution  as  medians  and  interquartile  range.

For  the  classification  of  language  development,  we  used
s  parameters  the  values  (mean  and  Standard  Deviation  ---
D)  found  in  the  study  by  Comerlatto.40 From  those  val-
es,  the  Z-score  for  each  patient  at  each  hearing  age  (time
f  experience  with  the  CI)  was  calculated.  Unsatisfactory
esults  for  the  MAIS  and  MUSS  score  were  considered  a  value
elow  Z-score-1.  The  SPSS  program,  version  23.0,  was  used
or  the  statistical  analysis  (IBM  SPSS  Statistics  for  Windows,
rmonk,  NY,  USA).

thical  considerations

ll  parents  or  legal  guardians  signed  an  informed  consent.
he  study  design  and  subject  recruitment  were  performed
ccording  to  local  ethical  requirements.  The  children  were
outinely  followed  at  the  CI  program  and  had  no  need  for
xtra  appointments  to  participate  in  the  study  nor  loss  of
ny  kind  of  regular  care.

esults

 total  of  129  children  were  included  in  this  study  but  hospi-
al  records  review  showed  that  189  children  were  implanted
n  the  years  of  2010---2020.  Considering  the  PEP  strategy,  our
ndings  concerning  patients’  profile,  such  as  mean  age  at
rst  CI  surgery,  stimulation  modalities,  surgical  techniques
nd  etiologies  of  hearing  loss  from  the  sample  are  summa-
ized  in  Table  1. Twenty-nine  children  had  bilateral  CIs  and
he  devices  were  implanted  simultaneously  in  21  subjects.
inety  seven  percent  of  the  sample  belonged  to  the  same
ocioeconomic  status  and  96.3%  of  mothers  had  prenatal
are.  Other  sociodemographic  and  sociocultural  character-
stics  that  have  previously  been  associated  with  language
evelopment  are  described  in  Table  2.

Regarding  engagement  to  postoperative  rehabilitation,  a
etailed  description  can  be  found  in  Table  3.  Another  impor-
ant  aspect  related  to  engagement  to  treatment  was  rate
f  patients  lost  to  follow-up.  The  children  not  included  in

he  study  were  the  ones  who  did  not  attend  any  consulta-
ions  during  the  years  2021  and  2022  (when  the  interviews
ere  carried  out).  That  leaves  a proportion  of  31.7  %  of
atients  who  are  considered  to  have  abandoned  the  program
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Table  1  Characteristics  of  the  sample.

Characteristic  Value

Gender,  n  (%)
Female  68  (52.7)
Male  61  (47.3)

Gestational  age  (weeks),  mean  (SD);
range

37.4  (3.2);  24---43

Birth weight  (g),  mean  (SD);  range  3043  (696);
900---5355

NICU admission,  n  (%)  25  (19.4)
Apgar  score  at  5-min

<4,  no.  (%) 2  (2.2)
5---7,  n  (%) 6  (6.5)
8---10,  n  (%)  86  (91.5)

Stimulation  modality,  n  (%)
Bilateral  29  (22.5)
Unilateral  80  (62.0)
Bimodal  stimulation  20  (15.5)

IC use,  hours  daily,  mean  (SD);  range  10.3  (4.4);  0---18
Age at  first  CI,  mo,  mean  (SD);  range

General  40.5  (16.9);  9---100
Bilateral  34.7  (19.4);  9---100
Unilateral  42.1  (15.9);  14---86

Surgical  technique,  n  (%)
Round  window  28  (21.7)
Cochleostomy  101  (78.3)

Surgical  complications,  n  (%)  2  (1.6)
Reintervention,  n  (%)  3  (2.3)
Etiology

Auditory  neuropathy  4  (3.1)
Congenital  infection  4  (3.1)
Inner  ear  malformation 8  (6.2)
Genetic  syndromic 8  (6.2)
Meningitis  10  (7.8)
Neonatal  conditions 13  (10.1)
Genetic  nonsyndromic 13  (10.1)
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Table  2  Profile  (sociodemographic/cultural)
characteristics.

Characteristic  Value

Family  income,  n  (%)
<1 minimum  wage  8  (6.3)
2---4 minimum  wages  115  (90.6)
>4 minimun  wages  4  (3.1)

Maternal  education,  n  (%)
Middle  school  35  (27.1)
High school  57  (44.2)
College/university  35  (27.1)

Schooling  type,  n  (%)
Mainstream  90  (69.8)
Special  needs  35  (27.1)
Does not  attend  4  (3.1)

Reading  habit,  n  (%)
Never  56  (43.4)
Once a  month  5  (3.9)
Once  a  week  39  (30.2)
Daily 29  (22.5)

Bilingual  family,  n  (%)
Yes 37  (28.7)
No 90  (69.8)

Exposure  to  screens  (hours/daily),  n  (%)
0---1 7  (5.4)
1---2 18  (14.0)
2---3 29  (22.5)
3---4 26  (20.2)
>4 46  (35.7)

Maternal  diagnosis  of  depression,  n  (%)  10  (7.8)
Mother’s  parity,  no,  mean  (SD)  2.1  (1.2)

Table  3  Postoperative  follow-up  data.

Characteristic  Value

Pure  tone  average  (PTA),  mean  (SD)  32.6  (18.6)
PTA  <  30  dB,  (%)  54.3
PTA  30---40  dB,  (%)  31
PTA  >  40  dB,  (%)  14.7

Programming  sessions,  per  year  since
activation,  mean  (SD)
Planned  3.4  (1.8)
Performed  2.4  (1.4)

Speech therapy  time,  n  (%)
Never  16  (13.2)
Intermittently  16  (13.2)
Always  since  activation  89  (73.6)

Speech  therapy  frequency,  n  (%)
Never  24  (18.8)
Once a  month  10  (7.9)
Once a  week  76  (59.0)
Twice a  week  16  (12.3)

IC usage,  n  (%)
Not  using  8  (6.2)
Unknown  69  (53.5)

NICU, Neonatal Intensive Care Unit.

60  out  of  189  children).  From  22  children,  especially  the
nes  implanted  until  2015,  no  contact  was  possible  because
he  telephones  were  out  of  date.  With  the  remaining  38  fam-
lies,  contact  was  made  but  they  were  not  included  either
ecause  they  didn’t  attend  the  scheduled  appointment  (24)
r  because  they  had  given  up  on  CI  usage  and  chose  to  use
ign  language  only  (14).

In  relation  to  patient’s  performance,  auditory  and  speech
kills  scores  for  different  times  of  hearing  age  (time  of
I  experience)  in  medians  and  interquartile  ranges  can  be
epicted  in  Figs.  1and  2.  Inadequate  results  (below  score-Z-
)  for  the  MAIS  score  were  found  in  59.7%  of  the  sample  while
or  the  MUSS  score  the  proportion  was  of  62%  of  the  sample.
articularly  from  the  MUSS  score,  a  subanalysis  of  answers
or  question  number  8  was  performed.  That  question  evalu-
tes  how  frequently  other  adults  not  familiar  with  them  can
nderstand  the  child’s  speech.  The  proportion  of  parents

ho  answered  never,  rarely,  or  occasionally  was  of  79.1%  of
atients,  as  demonstrated  in  Fig.  3.  Mean  ages  at  implanta-
ion  for  each  age  group  of  CI  experience  are  demonstrated  in
able  4.  For  both  the  scores  there  was  an  observed  tendency

1---8 h/day  15  (12.5)
9---14 h/day  64  (49.6)
15---18 h/day  5  (2.9)

4
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Figure  1  Sample  performance  on  MAIS  and  IT-MAIS  in  different  hearing  ages  (time  of  experience  with  Cochlear  Implant  [CI])  in
median values  with  interquartile  ranges  and  vertical  bars  which  denote  minimum  and  maximum  values  ----  outliers  are  depicted  by
circles outside  the  bars.

Figure  2  Sample  performance  on  MUSS  during  different  hearing  ages  (time  of  experience  with  Cochlear  Implant  [CI])  in  median
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f  lower  results  according  to  growing  age/CI  experience,  but
ithout  statistical  significance  (p  =  0.65).

iscussion

his  is  the  first  report  on  pediatric  cochlear  implant  out-

omes  of  patients  from  a  public  health  system  program  in
razil  with  a  significant  number  of  participants  that  did  not
xclude  patients  according  to  etiologies  or  comorbidities.
herefore,  we  believe  it  provides  a  worthy  perspective  of
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imum  and  maximum  values  ----  outliers  are  depicted  by  circles

esults  for  this  population  in  our  country  and,  possibly,  other
eveloping  nations.

There  are,  however,  methodological  aspects  in  this  study
hat  should  be  pointed,  such  as  the  use  of  subjective  scales
o  measure  language  development,  the  self-reported  nature
f  answers  to  many  of  the  variables  (such  as  IC  usage,  which
ould  be  better  evaluated  with  datalogging  information)

nd  the  retrospective  nature  of  the  analysis  per  se.  Nev-
rtheless,  we  consider  that  the  exploratory  nature  of  this
tudy  allows  many  valid  inferences  regarding  our  results  and
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Figure  3  Sample  performance  on  MUSS  question  number  8.

Table  4  Mean  age  at  implantation  for  age  groups  of  CI
experience.

Age  group  of  CI  experience,  mo  Mean  (SD)  n

5---8  32.0  1
9---12 37.7  (26.7)  8
13---18 37.4  (17.4)  7
19---24 40.0  (1.4)  2
25---36 30.9  (10.9)  15
37---48 45.1  (26.2)  7
49---60 38.2  (13.9)  15
>60 43.1  (16.2)  74
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In  our  sample,  the  number  of  programming  sessions
performed  was,  on  average,  30%  lower  than  the  planned
Total 40.5  (16.9)  129

he  variables  possibly  associated  with  them  to  be  highlighted
or  further  analysis  in  the  future.

From  the  189  implanted  children,  31.7%  were  lost  to
ollow-up  during  the  10  year  interval  time  of  the  cochlear
mplant  program  which  this  study  has  focused  on.  This  is  an
mportant  group,  yet  to  be  studied,  as  their  lack  of  progress
n  language  skill  development  during  the  first  few  years  fol-
owing  implantation  may  have  contributed  to  dropping  out
f  the  study  without  communication  or  notification.

There  was  an  overall  lower  score  than  expected  both  for
uditory  and  for  speech  skills  in  our  sample.  The  scores  were
ompared  to  scores  from  a  different  sample,  which  excluded
atients  with  comorbidities  and  additional  disabilities.40

ven  though  there  is  an  asymmetry  between  those  samples,
here  aren’t  studies  with  a  more  similar  sample  of  parti-
ipants  in  the  national  literature  to  compare  our  findings
ith.

Another  reason  we  chose  to  show  our  results  in  the
orm  of  a  comparison  with  a  ‘‘gold-standard’’  sample  is
ecause  the  primary  goal  of  childhood  deafness  treatment
s  to  develop  language  skills  as  similar  as  possible  to  their
eers  with  normal  hearing.  In  that  sense,  the  subanalysis  of
nswers  for  question  number  8  in  the  MUSS  score  shows  only
1%  of  our  sample  has  positive  results  on  a  straightforward

uestion  about  their  communication  abilities  in  their  daily
ives.  We  considered  those  answers  of  particular  interest

n
(

6
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ince  it  evaluates  how  frequently  other  adults  not  familiar
ith  the  child  can  understand  what  they’re  saying.

One  possible  explanation  for  those  results  is  that  the
edian  age  of  implantation  was  higher  than  the  sensi-

ive  period  of  3.5  years.  It  is  called  sensitive  because  it’s
he  period  for  harnessing  the  height  of  cortical  plasticity
nd  for  allowing  auditory  cortical  maturation  to  progress
ppropriately,  coinciding  with  the  peak  of  synaptic  density
n  auditory  cortex,  an  indication  of  maximal  plasticity.15,41

ore  than  20  years  ago,  Nikolopoulos  et  al.42 showed  impor-
ant  differences  between  children  implanted  early  and
ate  and,  since  then,  strong  evidence  point  to  the  impor-
ance  of  early  diagnosis  so  that  early  treatment  is  also
rovided.16,43---47

In  Brazil,  the  deficient  neonatal  hearing  screening  pro-
ram  leads  to  late  diagnosis  and  rehabilitation.48 National
tudies  show  great  difficulty  in  reaching  guideline’s  recom-
ended  standards.48,49 Brazilian  studies  found  a  mean  age  at
iagnosis  of  4.3  and  5.4  years  and  the  mean  age  at  the  begin-
ing  of  hearing  aid  use  of  6.8  and  7.5  years.50,51 In  a  previous
tudy  by  our  group,52 with  a  similar  sample  of  patients,  we
ound  that  the  median  age  at  the  first  appointment  in  a  spe-
ialized  centre  and  at  the  cochlear  implant  surgery  was  1.4
0.5---2.5)  and  2.8  (1.8---4.6)  years,  respectively.  Considering
hat  neonatal  hearing  screening  in  Brazil  has  a  national  cov-
rage  rate  of  34%,48 these  numbers  are  comprehensible  but
eveal  a  big  challenge  for  the  public  health  administrators.

Another  potential  problem  is  the  low  rate  of  children  with
ilateral  implants,  mostly  because  it  began  to  be  carried
ut  in  Brazil  only  in  2014.  The  first  issue  is  the  privation
f  the  clear  benefits  of  bilateral  hearing,  which  affects  the
omains  of  verbal  perception  of  noise  and  the  ability  to
ocalize  the  source  of  the  noise.10 The  second  issue  is  that
I  devices  often  present  technical  problems  and  need  to  be
aken  for  technical  maintenance.  Bilateral  implantation  pre-
ents  these  children  from  going  back  to  auditory  deprivation
n  these  situations  and  could  help  to  adhere  to  rehabilita-
ion.

Regarding  speech  therapy,  69.8%  of  patients  in  our
ample  performed  speech  therapy  in  their  city  only  and
he  approach  used  by  local  speech  therapists  was  not
valuated.  Growing  evidence  suggests  that  emphasis  on
uditory-Verbal  (AV)  and  Auditory-Oral  (AO)  communica-
ion  is  linked  to  better  linguistic  domains,  higher  levels  of
mplant  use,  academic  success,  less  communication  break-
own  and  expressive  language  advantages.53 AV  Therapy
AVT)  is  a  structured  program  that  fosters  intense  speech  and
anguage  input  to  children  with  hearing  impairment  across
ifferent  environmental  settings  by  involving  speech  thera-
ists,  special  educators,  audiologists,  and  parents.54

In  regard  to  speech  therapy  frequency,  only  71.2%  of  our
ample  attended  appointments  regularly  (at  least  once  a
eek).  In  a  study  that  compared  two  groups  (High  vs  Low
anguage  skills)  of  school-aged  children  who  received  CIs  by

 years  of  age  it  was  demonstrated  that  the  High  Language
roup  attended  significantly  more  AV  therapy  appointments,
hich  significantly  predicted  speech  recognition  perfor-
ance  in  all  testing  conditions.55
umber.  Added  to  that,  more  than  50%  of  the  sample
72  patients)  had  to  perform  an  audiometry  during  the
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tudy  period  because  there  weren’t  any  recent  (since  2019)
ecords  of  pure-tone  thresholds  in  use  of  CI  on  their  records.
lthough  important,  it  is  known  that  pure-tone  thresholds
on’t  provide  accurate  information  regarding  the  quality  of
coustic  information.56,57 Ideally,  the  assessment  of  speech
erception  should  ideally  be  carried  out  before  the  program-
ing  sessions,  with  the  application  of  speech  perception

ests,  both  in  noise  and  in  silence,  to  verify  if  the  devices
re  properly  adapted  and  measure  the  benefits.58

A  previous  report  by  our  group  found  that  more  than  60%
f  children  treated  for  hearing  loss  in  our  tertiary  centre
re  from  the  countryside.52 and  live  far  from  habilitation
acilities,  which  is  a  factor  that  could  explain  the  lack  of
dherence  to  AV  therapy  and  programming  sessions.  This
actor  has  been  previously  shown  to  have  an  inverse  rela-
ionship  with  language  scores.14

In  this  study,  it  was  possible  to  observe  homogeneity  in
elation  to  Socioeconomic  Status  (SES)  and  level  of  maternal
ducation,  but  family’s  motivation  are  a  subject  to  be  bet-
er  understood  since  previous  studies  have  linked  qualitative
spects  of  communication  between  children  and  parents  to
ositive  variation  in  IQ,  verbal  comprehension,  and  voca-
ulary,  even  after  adjusting  for  parental  SES.59 As  our  CI
rogram  is  part  of  a  public  health  program,  it  is  understand-
ble  that  the  families  involved  in  the  program  belong  to  a
ower  socioeconomic  status.  Thus,  it’s  important  to  identify
actors  that  enable  these  families  to  stimulate  their  chil-
ren.  In  this  context,  encouraging  activities  such  as  reading
abits,  using  language  facilitation  techniques  and  encourag-
ng  attendance  at  AV  therapy  seem  to  be  the  most  fruitful
ay  to  achieve  better  results  regardless  of  major  changes  in

he  structure  of  the  public  service.
However,  it  is  important  that  more  studies  that  evalu-

te  the  results  of  programs  for  the  treatment  of  profound
eafness  in  children  draw  attention  to  their  characteris-
ics  so  that  there  are  well-established  arguments  that  help
hange  public  policies.  In  this  sense,  evaluations  of  the  fac-
ors  involved  in  the  outcomes  presented  in  this  paper  will  be
arried  out  and  published  soon.  Our  mission,  as  health  work-
rs,  is  to  provide  reliable  data  about  the  reality  with  which
e  work  and  to  suggest  objective  changes  to  seek  better

esults.

onclusion

ur  PEP  strategy  to  evaluate  results  from  our  CI  program
evealed  that  patient’s  profile  is  very  similar  in  regard
o  SES,  and  they  have  an  elevated  mean  age  at  cochlear
mplantation.  In  relation  to  engagement  to  postoperative
reatment  there  is  a  high  rate  of  loss  to  follow-up  and  low
ttendance  to  speech  and  programming  sessions.  Finally,
here  was  a  poor  language  performance  (compared  to  clini-
al  benchmark  from  another  national  study)  in  this  pediatric
I  program  from  the  public  health  system  in  Southern
razil.
unding
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