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ABSTRACT
Objectives  :  The  objective  of  this  research  is  to  determine  an  effective  speech  theraphy  methods  on  post  
stroke  patient  with  chronic  aphasia  Broca
Methods  :A  randomized  controlled    trial  involeved    fourteen  patients  with  Broca’s  Aphasia  post  stroke  
that    divided  into  2  groups  :  Group  I  –7  patients  underwent  2  weekly  sessions  of  Constraint  Induced  
Aphasia  Therapy  (CIAT),  5  times  a  week,  one  hour  for  each    session.  Group  II  –  7  patients  underwent  3  
weekly  sessions  of  standard    method    speech  therapy,  3  times  weekly  and  one  hour  for  each    session  upto  
10  hours.  All  patients  were  examined  using  Communicative  Activity  Log  (CAL)  to    evaluate  language  
ability   and   Functional   Independence   Measurement   (FIM),      expression   communication’s   subtest   to  
evaluate  speech  production.  CAL  and  FIM  were    performed  pre  and  post  therapy  sessions.
Results  :  Language  ability  and  speech  production  were  are  increasing  after  CIAT  (p=0,015)    and  also  in  
group  of  standard  methods  of  speech  therapy  as  well  (p=0,016).
Conclusions  :
speech  production  in  stroke  patients  with  chronic  Broca  aphasia.    

Keywords  :  Constraint  Induced  Aphasia  Therapy  (CIAT),  standard  speech  therapy  methods,  Broca’s  
Aphasia  post  stroke.  

INTRODUCTION

Language  function  is  one  of  the  most  important  
component   in   high   brain   function,   because  

and  feeling  through  the  function  of  speech  and  
language.  Modality  of  language  may  be  through  
verbal,   graphic   (hand   writing   or   other   visual  
symbols),  and  gesture  (mimic,  pantomimic,  and  

body  gesture).  Language  has  receptive  function  
(language  is  useful  to  understand  and  to  interpret  
various   stimuli   accepted   and   translated   into   a  
concept),   and   expressive   function   (language  
is   useful   to   express  mind,   feeling,   and  desires  
through  understandable  symbols).1,2,3,4      

which   is   caused   by   the   damage   of   the   brain.  
Most   common   cause   of   aphasia   is   stroke  
(85%),   followed   by   brain   injury,   brain   tumor,  
and   degenerative   diseases   (15%).5,6,7,8,9,10      Data  
of   the   incidence   of   aphasia   in   USA   is   very  
limited,   about   20%   of   stroke   patients   will  
suffer  from  aphasia.  More  than  700,000  stroke  
cases  happens  every  year,  and  it  is  assumed  to  
be  170,000  new  cases  of  aphasia  per  year.7  In  
Indonesia,  there  is  no  data  of  incidence  of  stroke  
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and   aphasia.  Whilst   in   Surabaya,   incidence   of  
stroke  in  1996  is  about  1400  new  stroke  patients  
from   5   governmental   and   private   hospitals,  
from  about  2.3  million  citizens;;  also  there  is  a  
tendency   of   increasing   number   of   cases   from  
year  to  year.11        

The   limitation   of   communication   in  
aphasia  may  cause  patients  with  chronic  aphasia  
unable  to  do  their  previous  occupation  and  may  
also   limit   their   social   living.   This   may   cause  
several   problems   in   individuals   as   well   as  

7,  8

  The  methods  of  speech  therapy  in  aphasia  
are   keep   developing.   Study   to   obtain   accurate  
data   of   the   effectivity   of   new   speech   therapy  
compared   with   the   available   speech   therapy  
is   needed.   This   study   aims   to   compare   the  
effectivity  of  standard  speech  therapy  with  the  
method  of  Constraint  Induced  Aphasia  Therapy  
(CIAT)   to   improve   language   ability   and  
language  production   in  post   stroke   individuals  
with  chronic  Broca  aphasia.  

Details  of  conceptual  frame:
Stroke  is  caused  by  various  risk  factors.  Stroke  
causes  the  most  of  aphasia  cases,  one  of  which  is  
Broca  aphasia.  Resolution  of  the  Broca  aphasia  
can   be   measured   by   the   increase   of   language  
ability  and  language  production.  This  resolution  

speech   therapy   method,   depression   state,   and  
also  the  spontaneous  resolution  of  the  aphasia.  

In  CIAT  speech  therapy  method,  blockage  
of   compensation   strategy   prevents   the   learned  
non  used  phenomen,  which  is  able  to  increase  the  

The   standard   speech   therapy   method   free  
the   communication   way   that   can   be   used   by  
individuals,  which  cause   the   learned  non  used  
phenomen   to   be   positive,   so   the   ability   and  

improved.
The   study   hypotesis   is   that   CIAT   speech  

therapy   method   is   better   than   the   standard  
speech  therapy  method  to  increase  the  language  
ability   and   language   production   in   the   post  
stroke  chronic  Broca  aphasia  individuals.  
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This  is  a  randomized  clinical  trial  study.  Study  

by  consecutive  sampling  technique,  randomized  
alocation  was  done  by  using  randomized  table  
to  meet  the  needed  14  study  subjects.  Subjects  
were   divided   into   two   groups   of   therapy,   the  
CIAT  speech  therapy  group  and  standard  speech  
therapy  group.  Pre  and  post  therapy  evaluation  
were  done  before  and  after  the  speech  therapy  by  
using   the  Communicative  Activity  Log   (CAL)  
and   Functional   Independence   Measurement  

ability  and  language  production.  
The   inclusion   criteria   are   those  

individuals  with  Broca  aphasia   (diagnosis  was  
done   using   the   Tes   Afasia   untuk   Diagnosis,  
Informasi,   Rehabilitasi   atau   TADIR),   post  
stroke   for   minimal   3   months   duration,   use  
Indonesian   language   as   their   mother   tongue,  
age  ranges  from  40  to  60  years,  and  willing  to  
participate   in   this   study   by   signing   informed  
consent.   Exclusion   criteria   are   uncontrolled  
hypertension,   cardiorespiration   disorders,  
moderate   to   severe   depression   on   assessment  
with  Beck  Questionnaire,  and  apraxia.  Drop  out  
criteria  are   if   the  subject  died  or  did  not  come  
for  therapy  session  fot  two  consecutive  session  
in  a  week.  

RESULTS

This   study   focused   on   two   groups   of   subjects  
with   post   stroke   chronic   Broca   aphasia,  
whose   stroke   duration  minimal   3  months,   use  

Indonesian  language  as  their  mother  tongue,  age  
40  to  60  years  old,  and  have  signed  the  informed  
consent.   Each   group   comprises   of   7   subjects.  

Constraint   Induced   Aphasia   Therapy   (CIAT)  
method,  5  times  a  week,  for  2  weeks.  The  second  
group  received  standard  speech  therapy,  3  times  
a  week  until   10   therapy   sessions;;   both  groups  
has   1   hour   duration   for   each   therapy   session.  

group   and   the   second   group   as   the   standard  
method  group.

Assessment   of      language   ability   and  
language   production   pre   and   post   speech  
therapy  were  taken  to  every  study  subjects.  The  
language   ability   assessment   was   done   by   the  
Communicative  Activity  Log  (CAL)  instrument,  
while  the  language  production  was  done  by  the  
Functional   Independence   Measurement   (FIM)  
instrument   on   the   expression   communication  
subtest.   One   subject   from   the   CIAT   speech  
therapy  group  was  drop  out,  due  to  his  inability  
to  undergo  speech  therapy  for  two  consecutive  
sessions  in  a  week.

Test   of   normality   of   data   was   done   by  
the   Kolmogorov-­Smirnov   statistical   test.  
Comparisons   between   language   ability   and  
language  production  pre  and  post  therapy  to  both  
groups   was   done   by   t-­Independent   2   Sample  
Test   for   data   with   normal   distribution,   and  
Mann-­Whitney   test   for   abnormal   distribution  
data.  To  know  the  difference  of  language  ability  
and   language   production   pre   and   post   therapy  
for   both   groups,   paired   t-­test   was   done   for  

METHODS

Figure  2.  Study  Design
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normal  distribution  data,  and  Wilcoxon  Signed  
Ranks  Test  was  done  for  abnormal  distribution  

Table  1  shows  the  result  of  normality  test  
for  the  CIAT  method  therapy  group.  Normality  
test  pre  and  post  treatment  and  comparisons  of  

show  that  the  data  has  normal  distribution.

Table   2   shows   the   result   of   normality  
test   for   the   standard   method   therapy   group.  
Normality   test   pre   and   post   treatment   and  
comparisons  of   the  improvement  of  CAL  with  

distribution.
Comparisons   of   language   ability   pre   and  

post  therapy,  and  its  improvement  between  the  

CIAT  method   group   and   the   standard  method  
group   were   analyzed   by   using   t-­Independent  
2   Sample   Test.   The   comparisons   of   language  
ability   pre   and   post   speech   therapy,   and   its  
improvement  between  the  CIAT  method  group  
and   the   standard   method   group   shows   no  

table  3).

Comparisons   of      language   production  
pre   and   post   therapy,   and   its   improvement   of  
language  production  between  the  CIAT  method  
group   and   the   standard   method   group   were  
analyzed   by   using   Mann-­Whitney   test.   The  

comparisons   of   language   production   pre   and  
post  therapy,  and  its  improvement  of    language  

between  both  groups  (see  table  4).

Mean SD P
CAL  pre  therapy 36.71 10.012 0.200
CAL  post  therapy 54.29 8.826 0.062
Comparison  of  CAL  improvement   17.57 7.020 0.200

Table  1.  Normality  test  of  the  CIAT  method  therapy  group

Mean SD P
CAL  pre  therapy 37.57 10.277 0.174
CAL  post  therapy 52.00 9.292 0.200
Comparison  of  CAL  improvement   14.43 11.516 0.200

Table  2.  Normality  test  of  the  standard  method  therapy  group

                                                                         Speech  Therapy  Method Mean   SD P
CAL  pre  therapy CIAT

Standard
36.71
37.57

10.012
10277

0.877

CAL  post  therapy CIAT
Standard

54.29
52.00

8.826
9.292

0.645

Comparison  of  CAL  improvement   CIAT
Standard

17.57
14.43

7.020
11.516

0.551

Table  3.  Analysis  of  comparisons  of  language  ability  between  CIAT  method  group  
and  standard  method  group
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Comparisons   of   language   ability   pre   and  
post  therapy  for  each  group  were  analyzed  with  

language  ability  pre  and  post   therapy  between  
the  CIAT  method  group  and  the  standard  method  
group  (see  table  5).

Comparisons   of      language   production   pre  
and   post   therapy   for   each   group  were   analyzed  
with   Wilcoxon   Signed   Ranks   Test.   There   was  

and  post  therapy  between  the  CIAT  method  group  
and  the  standard  method  group  (see  table  6).

DISCUSSIONS

Total   subjects   of   this   study   were   14  
subjects.   To   obtain   general   characteristics   of  
this  study,  subjects,  descriptive  analysis  of  basic  
data  of  the  whole  study  groups  was  done.

   Mean   age   of   study   subjects   from   the  
Constraint   Induced   Aphasia   Therapy   (CIAT)  
method   group   was   56.285   years   old   with  
standard   deviation   4.923   years.   Youngest   age  
of   this   group   was   45   years   old,   the   highest  
was   60   years   old.  Mean   age   of   subjects   from  
the   standard   method   group   was   52.285   years  
old   with   standard   deviation   5.090   years.   The  
youngest  and   the  highest  age  of   subjects   from  
the  standard  group  were  the  same  as  the  CIAT  
group.  T-­test  showed  that  mean  age  of  subjects  
from  both  groups  was  not  statistically  different.  

   Educational  level  of  subjects  form  both  

groups   were   from   elementary   school   (SD)   to  
high  school  (SMU),  with  the  elementary  school  
level   as   the   most   educational   level,   both   in  
CIAT  method  group  and  in  the  standard  method  

educational  level  characteristic  of  subjects  from  
both  groups.  

Total  male  and  female  subjects  from  both  
groups  were  the  same.  The  CIAT  group  consists  
of   3  males   and   4   females,   while   the   standard  
group  consists  of  4  males  and  3  females  subjects.  

characteristic  of  subjects  ftom  both  groups.
In   the   normality   test   of   language   ability  

of   both   groups   by   the   Kolmogorov-­Smirnov  

means   that   the   data   has   normal   distribution.  
Data  with  normal  distribution  can  be  analyzed  
by   parametric   test.   Normal   distribution   also  

                                                                         Speech  Therapy  Method Mean   P
CAL  pre  therapy CIAT

Standard
7.50
7.50

1

CAL  post  therapy CIAT
Standard

8.50
8.50

0.254

Comparison  of  CAL  improvement   CIAT
Standard

1.00
0.50

0.383

Table  4.  Analysis  of  Comparisons  of  Language  Production  between  CIAT  Method  Group  
and  Standard  Method  Group

CAL  pre  therapy CAL  post  therapy
p

Mean SD Mean SD
CIAT  Group 36.71 10.012 54.29 8.826 0.001
Standard  Group 37.57 10.277 52.00 9.292 0.016

Table 5. Analysis of comparisons of language ability for each group

Mean  Level p
CIAT  Group  (FIM  pre  –  post  therapy) 4.00 0.015
Standard  Group  (FIM  pre  –  post  therapy) 3.50 0.024

Table 6. Analysis of comparisons of language production for each group
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means  that   the  data  has  normal  dispersion  and  
considered  as  able  to  represent  the  population.

The   comparison   of   language   ability   pre  
therapy   between   the   CIAT   method   group  
and   standard   method   group   was   analyzed   by  

diference   of      language   ability   pre   therapy  
between   both   groups,that   the   language   ability  
pre   therapy   of   both   groups   were   considered  
similar.

  The  comparison  of      language  production  
pre   therapy   between   the   CIAT   method   group  
and   standard   method   group   was   analyzed   by  

language  production  pre   therapy  between  both  
groups,that   the   language  ability  pre   therapy  of  
both  groups  were  considered  similar.

   The   comparisons   of   language   ability  
(by  t-­Independent  2  Sample  Test)  and  language  
production  (by  Mann-­Whitney  test)  post  therapy  
between   the  CIAT  method  group  and  standard  

difference   of   language   ability   and   language  
production   of   both   groups   post   therapy.   This  
means   that   speech   therapy  with  CIAT  method  
and  standard  method  were  able  to  gain  similar  
language  ability  and  language  production.

Maher  et  al39  in  2006  compared  the  ability  
of   story   telling   pre   and   post   therapy   between  
the   CIAT  method   and   the   Promoting  Aphasic  
Communicative   Effectiveness   (PACE)  method  
of  9  patients  with  post   stroke  chronic  aphasia.  
Both   speech   therapies   were   done   4   times   per  
week  for  2  weeks  with  3  hours  duration  for  each  
therapy   session.   Maher   found   that   the   story  
telling  ability  was  better  with  the  CIAT  method  
compared   to   the   PACE   speech   therapy.   The  
ability   to   report   an   event   is   considered   as   the  
ability  of  story  telling,  one  of  18  items  assessed  
in   the   Communicative   Activity   Log   (CAL)  
instrument  used  to  measure  the  language  ability  
in  this  study.  In  this  study,  CAL  is  measured  as  
a  whole.  The   difference   of   observed   variables  
can  be  the  cause  of  difference  of  study  results  of  
Maher  and  this  study.      

the   improvement   of   language   ability   as   well  
as   in   the   Wilcoxon   Signed   Ranks   Test   for  
language  production  post   treatment,  both  from  
the  CIAT  method  and  standard  method  groups.  
This   showed   that   both   CIAT   method   and  
standard  method  are  good  or  equal   to   increase  
the   language   ability   and   language   production  

subjects.
The  result  from  the  study  by  Pulvemuller  

et   al32  was   different  with   the   result   from   this  
study.      Pulvemuller   et   al   in   2001   compared  
17   chronic   aphasia   subjects   of  German   native  
speaker.   The   CIAT   method   group   (n=10)  
received   therapy   schedule   5x/week   for   2  
weeks,  with  3-­4  hours  duration  for  each  therapy  
session  (total  duration  of  therapy  32–33  hours,  
mean   31.5   hours).   The   conventional   method  
group   (n=7)   received   the   same   total   duration  
of   therapy,   with   the   therapy   schedule   3x/
week   for   3–4  weeks.   In   the   end   of   the   study,  

(measured  by  the  instrument  of  Communicative  
Activity  log  or  CAL),  was  obtained  only  in  the  
CIAT  group.  The   difference   of   result   between  
Pulvemuller   and   the   researcher   can   be   caused  
by   several   factors,   one   of   which   was   due   to  
unequal  distribution  of  study  subjects  from  the  
CIAT   method   and   the   conventional   method  
groups.  Pulvemuller  did  not  differentiate  study  
subjects   and   the   type   of   aphasia.   There   were  
2   ambidexter   subjects   in   the  CIAT  group,   and  
1   subject   in   the   conventional   group.   This   can  
affect   the  homogenity  of  study  subjects.  Other  
factor  that  can  affect  the  difference  of  the  result  
was  the  difference  of  therapy  duration  on  each  
session.    

Several   studies   of   aphasia   therapy   aimed  
to  obtain  the  correlation  between  the  intensity  of  
speech  therapy  and  positive  change  of  language  
disorder   of   aphasia   subjects.   A   metaanalysis  
study  by  Robey   in  199833   found   that  positive  
effect   of   aphasia   therapy  was   gained  with   the  
intensity   of   therapy   duration   2   hours/week   or  
more.  He  did  not  mention  therapy  method  and  
also   the   period   of   aphasia   therapy   has   to   be  
given.   Study   of   this   speech   therapy   intensity  
support  the  result  of  this  study.  The  CIAT  method  
with   therapy  session  duration  of  5  hours/week  
for  5x/week  frequency,  resulted  in   the     similar  
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language  production  with   the  standard  method  
with   the   therapy   session   duration   of   3   hours/
week   for   3x/week   frequency.   Each   therapy  
session   has   1   hour   duration   for   both   group.  
Total  of  therapy  duration  for  CIAT  and  standard  
method  groups  were  the  same  that  is  10  hours.

The  intensity  of  speech  therapy  that  affects  
the   healing   process   of   aphasia   also   found   by  
Meinzer   et   al   in   2004.   Meinzer   found   that  
brain   plasticity   resulted   from   intensive   speech  
therapy   (30   hours   for   2   weeks)   in   28   study  
subjects   with   post   stroke   aphasia.   Therapy  
schedule  was  5x/week  with    3  hours  duration  for  
each  therapy  session.  EEG  pre  and  post  therapy  
were  done   to  detect   the  Abnormal  Slow  Wave  
Activity   Mapping   (ASWAM).   Meinzer   found  
the  decrease  of  ASWAM  around  the  lesion  post  
therapy,  which  shows  that  better  healing  process  
has  achieved.40

The   improvement   that   resulted   from   the  
speech  therapy  of  aphasia  subjects  was  measured  
not  only  from  the  change  of  ability  to  listen,  to  
read,  to  speech,  and  to  write;;  but  also  from  the  
change  of  apparent  behavior,  affect,  moral,  and  
change  in  social  contact  ability.30

The   CIAT   method   speech   therapy   was  
given   5x/week   for   2   weeks.   The   standard  
method  speech  therapy  was  given  3x/week  for  
3  weeks.  Both  of  these  speech  therapy  methods  
gave  the  same  total  of  therapy  duration  that  was  
10  hours,  with  1  hour  duration  for  each  session.  
Although  both  of   this  speech   therapy  methods  

and  language  production,  but  the  improvement  
of   language   ability   and   language   production  
were   obtained   faster   with   the   CIAT   method.  
This  was  assumed  as  an  advantage  of  the  CIAT  
method  to  the  standard  method.

There  were  several  limitation  of  this  study,  
that   the  measuring   instrument   is  subjective,  as  
the  Communicative  Activity  Log  (CAL)  results  
from   the   observation   of   the   nearest   family  
member   pre   and   post   treatment.   Subjective  
instrument   is   really   affected   by   psychological  
condition   of   family   member   during   the   CAL  
questionnaire   admission,   which   can   affect  
the   validity   of   measurement   result,   on   the  
assessment   of   language   ability   pre   and   post  
treatment,  analysis  was  made  from  the  total  score  

of  the  whole  items  on  the  CAL  instrument,    the  
evaluation  of  study  result  pre  and  post  treatment  
were  done  by  the  researcher,  without  blinding,  
which  can  result  in  measurement  bias.

CONCLUSIONS

From   this   study   results,   it  was   concluded   that  
the  Constraint  Induced  Aphasia  Therapy  (CIAT)  
speech   therapy  method   is  effective   to   increase  
the   language   ability,   the  CIAT   speech   therapy  
method   is   effective   to   increase   the   language  
production,    the  standard  speech  therapy  method  
is  effective  to  increase  the  language  ability,  the  
standard  speech  therapy  method  is  effective  to  
increase   the   language   production,   there   was  

speech   therapy   method   and   standard   speech  
therapy  method  to  increase  the  language  ability  
and  language  production  in  post  stroke  chronic  
Broca  aphasia  subjects.

The   researcher   suggests   that   it   is   needed  
to  undergo  a  study  that  compare  several  therapy  
intensity   such   as   frequency,   each   session  
duration,   and   speech   therapy   period   to   obtain  
the   effect   of   speech   therapy   intensity   to   the  
language   reorganizational   process,   is   needed  
to   indergo   a   study   that   analyze   each   item   of  
the   CAL   instrument   to   measure   the   language  
ability,   is   needed   to   use   a   more   objective  
instrument   (EEG,  PET,   fMRI),   to   increase   the  
validity  of   the   instrument  as  well   as   the   study  
results,  is  needed  to  use  the  blinding  evaluation  
technique,   to   prevent   the   measurement   bias,  
the  CIAT   speech   therapy  method   is   suggested  
to   be   given   to   subjects   with   chronic   stroke  
Broca   aphasia   due   to   a   faster   achievement   of  
language  function  improvementm  compared  to  
the  standard  method.  
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