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ABSTRACT

Aphasia is prevalent in people following stroke, which can have 
a significant impact on the quality of  life of  the patients with 
stroke. One of  the new methods for treatment of  patients 
with aphasia is constraint‑induced aphasia therapy (CIAT). The 
aim of  this study was to investigate the efficacy of  CIAT on 
naming deficits in individuals with chronic aphasia. This study 
had a prospective, single‑subject study with A‑B‑A design. The 
CIAT was administered to two patients with chronic aphasia. 
Participants were a 57‑year‑old male and a 45‑year‑old female and 
had a stroke 60 and 36 months ago, respectively. In this study, the 
naming test was used as the outcome measure. The naming test 
was administered in three baseline sessions with 1  week interval 
between tests (phase A). Patients received CIAT for four consecutive 
weeks (3  days/week). Four measurements were taken during the 
treatment phase (phase B). In follow‑up phase (phase A) two other 
measurements were performed. Visual analysis consisting of  level, 
regression line, and variability were used to determine the effects 
of  CIAT on naming. Both participants increased scores on naming 
test after phase A and B. The mean of  the naming score improved 
from the baseline to the intervention phase in both participants. 
There was a positive trend in naming scores during the treatment 
phase compared with the trend in the baseline demonstrated by 
both participants. The results of  this study showed that the CIAT 
can be effective in improving the naming deficit in patients with 
chronic post‑stroke aphasia.
Keywords: Aphasia, constraint‑induced aphasia therapy, naming 
deficit, prevention

INTRODUCTION
Aphasia is a language dysfunction that occurs in one‑third 

of  patients after stroke. Aphasia is a multifaceted disorder 
involving different modalities of  language.[1] Naming deficit 
is commonly observed in patients with aphasia post‑stroke.[2] 

Approximately, 30% of  patients with post‑stroke aphasia suffer 
from naming deficit.[3] There are a variety of  treatment methods 
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for patients with aphasia. One novel method for 
treating aphasia is constraint‑induced aphasia 
therapy (CIAT). The CIAT is principally adapted 
from a movement rehabilitation approach used 
for the treatment of  motor deficits in post‑stroke 
hemiplegia called constraint‑induced movement 
therapy (CIMT).[4] The CIMT is based on a notion 
that the motor disability after stroke involves a 
suppression of  movement of  the affected limb 
through a phenomenon labeled learned non‑use. 
Consequently, limb disuse must be prevented 
by forcing patients to utilize the affected limbs, 
while avoiding compensatory strategies. Evidence 
indicates that CIMT can achieve its effects through 
neuroplasticity and use‑dependent cortical 
reorganization.[5] In CIAT, first proposed by 
Pulvermüller and Roth,[6] patients with chronic 
aphasia receive short term, intensive speech 
therapy, and are forced to communicate with talking 
while all compensatory strategies (e.g.  gesturing, 
writing, pointing) are restricted.[7] The CIAT uses 
the principles of  massed practice, shaping and 
constraint of  compensatory non‑verbal strategies. 
Evidence from clinical trials supports the efficacy 
of  CIAT in improving language of  individuals 
with chronic aphasia to other current language 
interventions although, there is few studies to 
support it.[7,8] However, evidence for efficacy of  
CIAT in naming deficits of  patients with chronic 
aphasia is not established. Therefore, the aim of  
this study was to investigate the effect of  CIAT on 
naming deficit in patients.

CASE REPORT
This is a single‑subject study with A‑B‑A design 

that was conducted on two patients with chronic 
aphasia. The protocol of  this study was approved 
by Research Council, School of  Rehabilitation, 
and Ethical Committee of  Tehran University of  
Medical Sciences (TUMS). The participants signed 
an informed consent form before conducting the 
study. Total naming score (TNS) was the main 
outcome measure in this study. A  total of  310 
pictures with different frequencies were used to test 
naming.

Two patients with aphasia referred to the 
clinic of  speech therapy, School of  Rehabilitation, 
TUMS included in the study based on the 
following criteria; (1) Age 40‑65  years old; (2) 

stroke resulted in aphasia; (3) history of  stroke 12 
≥ months; (4) presence of  naming deficit; (5) right 
handed; (6) normal vision, or corrected using 
glasses or contact lenses; (7) normal or corrected 
hearing; (8) intact auditory comprehension (score at 
least 25 on the Mississippi test) (9) ability to utter 
single words; (10) mono‑language (Persian); (11) 
able to read and write. The exclusion criteria were: 
(1) History of  drug abuse in the past 6  months; 
(2) history of  mental illnesses; (3) history of  
psychotropic drug abuse; and (4) recurrent stroke. 
Since there was no protocol available to be used 
in the study, several pilot studies were performed 
to develop an appropriate treatment protocol. It 
therefore took 11 months to develop a protocol for 
use in this study. Then, the data collection started in 
January 2012 and completed in March 2012. The 
treatment and all measurements were taken at the 
clinic of  speech therapy, School of  Rehabilitation, 
TUMS. Participants were two adult patients with 
aphasia. Patient one was a 57‑year‑old male, and 
patient two was a 45‑year‑old female. They had a 
stroke 60 and 36 months ago, respectively.

Following a baseline interview to collect the 
demographic data, patients were screened by 
the first author, a speech‑language pathologist 
(SLP). The Mississippi test[9] was administered 
to diagnose the aphasia, and the naming deficit 
was examined using the naming test.[10] Naming 
test included 310 pictures and was performed 
as naming picture, in which every picture had 
two points and if  patient was not able to name 
the picture he/she was not receiving any point. 
If  patient named the picture with phonological 
or semantic paraphasia, he/she was receiving 
one point. The screening process also included 
the determination of  handedness. The baseline 
data were collected for 3 consecutive weeks 
(1 assessment each week). Then, patients went 
under treatment for 4 weeks, 3 days a week. Each 
treatment session took 2.5  h. Four assessments 
were performed during the treatment phase; 
again 1 assessment each week. The naming test 
was administered in two follow up sessions with 
1 week interval between tests (phase A).

CIAT treatment sessions were conducted as 
a card game with both study patients treated 
simultaneously under supervision of  SLP. The 
patients were forced to communicate only 
with talking, and were not allowed to use any 
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compensatory strategies. Patients were encouraged 
if  they named the pictures verbally.

A set of  120 picture cards was used for treatment. 
Each patient was asked to pick up a picture card and 
was forced to name it verbally. When named, the 
other patient was asked to find the similar card and 
name it verbally. At first, the SLP used phonological 
and visual clues to help patients, but it gradually 
decreased with improvements so that the patients 
were forced to name the picture independently At 
the first stage, pictures were used for treatment. 
Pictures used for treatment were associated with 
low frequency or high frequency words, minimal 
pairs, colors, and numbers.[10] At this stage, patients 
were forced to name the picture shown to them. 
At the second stage, written materials were also 
used. At this stage, pictures of  words, categorized 
items, the written form of  minimal pairs, and 
word puzzles were used for treatment. At the 
third stage, sentence stimulating pictures were 
used to enhance patients’ verbal outcome. The 
collected data were statistically analyzed using 
level, standard deviation (SD) range, mean, trend, 
and mean shift statistics to assess the treatment 
effects. Improvements of  two points or more above 
the +2SD line have been considered as clinically 
significant indicating the treatment efficacy.[11

Participant 1
The mean of  total score on naming test was 

33.66 at the baseline which was improved to 110.75 
after treatment [Table 1]. The values of  treatment 
phase was above the +2SD line as shown in 
Figure 1. The slope of  regression line was positive 
which was indicative of  improvement trend. The 

level statistic, the difference between the mean of  
score obtained in the last evaluation session and 
the first intervention session, was +65 showing the 
efficacy of  the CIAT. The level statistic for the first 
and the last treatment sessions was +12. The mean 
shift statistic was 2.29.

Participant 2
The mean of  total score on naming test was 

308 at the baseline, which was improved to 405.75 
after treatment [Table  2]. Again, the values of  
treatment phase was above the +2SD line as shown 
in Figure 2.

The slope of  regression line for participant 2 was 
also positive which was indicative of  improvement 
trend. The level statistic, the difference between 
the mean of  score obtained in the last evaluation 
session and the first intervention session was +108. 
The level statistic for the first and the last treatment 
session was +58. The mean shift statistic was 0.31.

Table 1: The total naming score for participant 1

Session 1 2 3 4 5 6 7 8 9 Mean−2SD Mean Mean+2SD SD
Baseline 32 30 39 ‑ ‑ ‑ ‑ 24.21 33.66 43.11 4.75
Treatment ‑ ‑ ‑ 104 117 106 116 ‑ 110.75 ‑ 6.72
Follow up ‑ ‑ ‑ ‑ ‑ ‑ ‑ 150 190

SD=Standard deviation

Table 2: The total naming score for participant 2

Session 1 2 3 4 5 6 7 8 9 Mean−2SD Mean Mean+2SD SD
Baseline 335 336 253 ‑ ‑ ‑ ‑ 212.73 308 403.26 47.63
Treatment ‑ ‑ ‑ 361 415 428 419 ‑ 405.75 30.32
Follow‑up ‑ ‑ ‑ ‑ ‑ ‑ ‑ 431 463

SD=Standard deviation

Figure  1: The total naming score at baseline and after 
treatment for participant 1
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DISCUSSION
This study was undertaken to evaluate the 

effects of  CIAT in two post‑stroke individuals with 
naming deficits using single‑subject design. The 
results of  the present study appeared that the CIAT 
approach was effective in our study participants 
with aphasia. As far as we know, this is the first 
report on the effect of  CIAT on naming ability of  
patients with aphasia post‑stroke. Although speech 
therapy is widely used for managing language 
problems in patients with aphasia, there are 
concerns about the extent to which improvements 
may occur in chronic phase of  the aphasia after 
the period of  spontaneous recovery phase.[5] The 
results of  the present study revealed that the CIAT 
approach using the intense and repetitive forced 
speech production is effective in improving naming 
deficit of  patients with aphasia. Our finding is 
in consistent with the report of  Kurland et al.[8] 

which showed that the CIAT has a positive effect 
even in patients with chronic moderate‑to‑severe 
aphasia. Furthermore, the CIAT has been shown 
that is more effective in improving verbal outcome 
in comparison with traditional treatments.[12‑19] 

The possible explanation for improvements 
could be due to cortical reorganization and 
neuroplasticity.[7,8,20‑23]

Authors have demonstrated that only intensive 
treatments may promote brain reorganization 
and therefore the improvement of  language 
functionality in patients with aphasia.[24‑26] The 
severity of  a condition is an important factor for 
predicting the therapeutic effect of  CIAT. An 

inverse relationship has been shown between the 
severity of  language problems and the degree of  
improvement after the treatment.[27‑29] In the present 
study, the participant 2, who had a severe of  
language problem, showed more improvement after 
the CIAT. The results demonstrated in the present 
study are in agreement with findings of  Meinzer et 
al.[27] The results of  this study showed that the CIAT 
is effective for treating naming deficit in stroke 
survivors with aphasia. Both patients responded 
well to the CIAT, as demonstrated by naming test 
scores. The data from this study suggest that the 
CIAT may be an effective treatment approach for 
naming disorders in patients with aphasia.
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