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Abstract 
The lack of a standardized Thai Language a.e_~~si!l test raises difficulties not only with 

the assessment and treatment planning for the clinical but also with the accurate diagnosis and the 
realiable incidence for research on aphasiology in Thailand. This study aimed to use the Thai 
version of German Aachen aphasia (THAI-AAT), which is systematically adapted according 
to well-defined linguistic criteria and psychometric requirement, to assess the language deficit 
of Thai aphasic patients. The subjects participating in this study were 125 aphasia patients, 60 
non-aphasic brain damaged patients and 120 normal subjects. The result revealed that the THAI­
AA T is linguistically parallel in test design and fulfills the same psychometric properties as the 
original. The THAI-AAT obtains the goals: to differential diagnosis of aphasia distinguishing it 
from non-aphasic disturbance and to identify the type of aphasic syndrome. 
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The approach taken in most clinics to 
obtain an optimal description of language deficits, 
is the administration of a comprehensive stan£iar-

dized languag~_ tes~. In Thailand speech and lan­
guage pathologists currently use a variety of assess­
ment procedures to evaluate the communication of 
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their aphasic patients, incorporating medical and 
social history, information from patients, relatives 
and other staff, with observation and interpretation 
of the patients' language performance by utilizing 
clearly specified criteria. The usage of these non­
standardized measures in clinical assessment raises 
difficulties with the interpretation and generaliza­
tion of results obtained in Thai speech clinics. 
There are some modified versions of the foreign 
aphasia tests in Thai (Gandour J, 1981, Thammaha­
kien S, 1982, Manochiopinig S, 1984)(1-3)_ But due 
to the lack of normative data, these tests are not 
widely used. 

The German Aachen Aphasia Test (AAT), 
the construction of which reflects the linguistic 
orientation is extensively standardized and uses a 
discriminant function analysis classification system 
for syndrome assignment (Benson DF, 1993)(4). 
Various versions have appeared in European lan­
guages such as Italian, Dutch and English (Luzzatti 
C et a!, 1991, Graetz Pet a!, 1992, Miller Net a!, 
1998)(5-7). The THAI-AAT, developed to obtain 
the same diagnostic goals as the original helps to 
accomplish (I) to arrive at a differential diagnosis 
of aphasia distinguishing it from non-aphasic dis­
turbances, (2) to identify the aphasic syndrome, (3) 
to measure the severity of the aphasic syndrome 
impairments, (4) to describe the quality of the apha­
sic disturbances in different linguistic modalities 
and linguistic levels and finally, (5) to evaluate 
changes in level of performances after therapeutic 
intervention (Pracharitpukdee N et a!, 1998)(8). 

MATERIAL AND METHOD 
The Aachen Aphasia Test consists of: a test 

book, a test manual, a test protocol and several plas-
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tic tokens which comprise 5 color plates for the 
Token test, 16 alphabet plates and 16 word plates 
for the subtest written language. The test consists 
of 6 parts: I. Spontaneous speech ratings 2.Token 
test 3. Repetition 4. Written language 5. Confronta­
tion naming and 6. Comprehension. The examina­
tion time is about 60 - 90 minutes (Huber W et al, 
1983)(9)_ 

Subjects 
The part1c1pating cases, including apha­

sics and non-aphasic patients and normal cases in 
this study were recruited from Sawangkaniwat 
Rehabilitation Center in Samutprakan province and 
from the speech &language Pathology Unit. King 
Chulalongkorn Memorial Hospital, Siriraj Hospital, 
the Police General Hospital and Rajavithee Hospital 
in Bangkok. The clinical aphasia diagnosis and 
syndrome classification were undertaken by three 
independent speech and language pathologists, who 
had more than I 0 years experience in the differen­
tial diagnosis of neurogenic communication disor­
ders. The patients were contacted through an 
appointment scheduled in conjunction with their 
regular therapy. The patients were administered the 
THAI-AA T. For normal subjects and non-aphasic 
patients spontaneous speech was not assessed, since 
the scales are designed to characterize aphasic 
speech and language deficits. Aspects of the test's 
construct validity, differential validity and reliabi­
lity were examined on the basis of a sample of 125 
aphasic patients, 60 brain-damaged patients and 120 
normal subjects (Table I). The grouping of item 
sets according to the modalities of the subtests was 
studied in the aphasic patient sample using a com­
plete linkage hierarchical cluster analysis. The simi-

Table 1. Demographic sample characteristics. 

sex education level (yrs) occupation age(yrs) 

sroue male female 4-10 11-15 16-18 ollicial envate WOiker md .. !!i! 

Global 30 24 6 9 14 7 16 9 5 55 21 70 
Wemlcke"o 22 14 8 11 6 5 11 7 4 61 50-70 
Broca's 30 19 11 12 7 11 13 9 8 49 20-69 
Amnesic 30 21 9 5 11 14 18 10 2 50 21-70 
Conduction 5 1 2 2 1 1 3 1 37 32-57 
transcortical 8 3 3 4 1 4 3 57 32-66 
All aphasia 125 87 38 42 44 39 60 42 23 53 22-70 

Diffuse. 30 25 10 6 14 19 5 6 49 20-70 
Rt-hemls 30 20 10 14 9 7 16 8 5 49 22-70 
Normal 120 60 60 41 39 100 35 20-70 

All subjects were righl·handed 
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larity relations among item sets were assessed for 
aphasic patients only with a particular method of 
non-metric multidimensional scaling called Smallest 
Space Analysis (SSA-1, Lingoes JC, 1973)(10). The 
diagnostic selection and classification properties 
were examined by a non-parametric discriminant 
analysis procedure (ALLOC 80, Hermans J et a!, 
1982)01 ). 

RESULTS 
All subjects were native speakers of Thai 

and had use of their preferred right hand. All 
patients were 6 weeks to 6 months post onset. The 
patients had predominantly suffered from a stroke, 
some had brain damage of traumatic origin, owing 
to their medical record. According to the clinical 
assessment, the aphasic sample comprised 30 
patients with global aphasia, 22 with Wernicke's 
aphasia, 30 with Broca's aphasia, 30 with amnesic 
aphasia, 5 with conduction aphasia and 8 with 
transcortical aphasia. The non-aphasic patients con­
sisted of two subgroups (n=30 each), one with focal 
brain damage of the non-dominant right hemi­
sphere and the other one with diffuse brain damage 
causing bilateral lacunar infarctions, Parkinson's 
disease, etc (Table 2). 

Construct validity 
Construct validity was examined by means 

of a hierarchical cluster analysis applied to the 
interrelations of item group performances of all 
aphasic subjects. The results of the complete lin­
kage agglomeration method combines an item 
group with an existing cluster only if its similarity 
(correlation) with all other item groups within this 
cluster is greater than with all other remaining item 

groups. The analysis was based on a correlation 
matrix of 112 coefficients measuring monotone 
relationships between item groups (Shye S, !985) 
(12). For three subtests the expectation as derived 
from the test design was fully met. These subtests 
were Token test, Confrontation naming and Repe­
tition. For Written language and for Reading com­
prehension an unexpected regrouping was found. 
Reading comprehension turned out to be more simi­
lar to writing tasks than to Auditory comprehen­
sion. Furthermore, Reading aloud was more closely 
related to the combined clusters of Confrontation 
naming and the Token test than to the writing tasks 
(Fig. I). Another way of looking into similarity 
between items groups is the application of non­
metric multidimensional scaling, e.g. Smallest Space 
Analysis. Item groups being similar are located 
closely in space. The analysis tries to come up with 
a solution of as few spatial dimensions as possible. 
Overall the spatial configuration of the item groups 
fits the structure of a radex, i.e. a partition of the 
space into circular bands and wedge-like segments 
(Levy S, 1981)03). Obviously, the segments stand 
for the AA T subtests, with the exception of Con­
frontation naming labeling of objects by simple 
nouns and compound nouns is separated from color 
naming and from the description of line-drawn 
situations by sentences. In contrast, the circular 
ordering reflects processing demands of the tasks 
decreasing from the center to the periphery. Each 
item set is represented as a point in an Eucliden 
space and degree of relatedness is expressed with 
the distance between point (Fig. 2). So far, construct 
validity was investigated under the aspect of task 
similarity. Another aspect was task difficulty for 
each subtest. The items were selected in such a way 

Table 2. Medical history of patient groups. 

etiology hemiphegia hemianopia buccofaclal apraxia 

group CVD traumatic no mikj severe no yes no miteS severe 

Globat 30 16 14 28 2 16 5 9 
Wernicke's 22 15 6 19 3 22 
Broca's 30 20 8 29 1 26 4 
Amnesic 23 26 2 29 1 26 4 
Conduction 5 2 3 5 5 
Tranecortlcal 6 6 2 7 1 8 
All aphasia 116 85 35 117 8 103 13 9 

Diffuse. 21 28 25 5 30 
Rt-Hemls. 29 30 28 2 30 

Post onset time · 6 weeks to 6 months 
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THAI-AAT 
(Hierarchical cluater analyala • complete linkage method) 

:41312:1 42:1 3:3412:4 t; 
I ' ' WRITTEN I READ. AUDIT.~ REPETITION _..: 
~ TOKEN TEST ~ NAMING ----T LANGUAGE 7cOMPREHENStON ' · 

Fig. 1. THAI-AAT Hierachical cluster analysis of item groups. 

I 
I Differential validity 

I There are two aspects to be considered. 
I ------- -- ._I 

I._._ 

I ' ' ' ' ," ' , ' , •• 
' ' ' 

First, how effectively aphasic subjects are separated 
from brain damaged and normal controls. Second. 
how well clinical syndromes can be discerned on 
the basis of test scores alone. The results of non­
parametric group comparisons are summarized 
(Mann-Whitney U-Tests, type !-error level 0.0 I per 
subtest and using the multiple testing procedure of 
Holm, cf, Kirk RE, 1995)( 14). Concerning Sponta­
neous speech rating, the scales for Communication 
ability and Syntactic structure revealed significant 
differences between all four syndrome groups. 
Patients with amnesic aphasia were always signifi· 
cantly better than the other groups except for Arti· 
culation. On this scale, patients with Wernicke's 
aphasia were likewise hardly affected. Wernicke's 
and Broca's aphasia patients can neither be distin­
guished with respect to Automatic speech elements 
nor with respect to Semantic and Phonemic struc­
ture (Table 3). 

•• auditory 

' I ' I 

I ' ' .... -:- 1.. Compre~ension .l ,"~~I ' 
1 ._,- ~ \reading I 
I I ,. Token \ 1 I 

Repetition 1 
"" 1e • Tnt• 1 1 

I " 1" .II se, %. I 
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I 
I 

1-- Naming 1 - - -, , .... 1 
, t" ' - e readinQ' - - .,.,. •3 I" .... 

' ' 
1 Writing •l ' 

Fig. 2. THAI-AAT : Smallest space analysis of item 
groups. 

that the linguistic difficulty was increased from 
item groups separately for the aphasic groups as 
well as for the brain damaged and the normal con­
trol groups. As expected, there was always a 
decreasing level of performance across item groups 
except for the obvious floor and ceiling effects 
(Fig. 3). 

Considering the performance on subtests. 
all aphasic groups, even the patients with amnesic 
aphasia, were significantly more impaired than both 
control groups, although the brain damaged controls 
always had some more difficulties than the normal 
controls. Surprisingly, there was no difference 
between global and Wernicke's aphasia on any of 
the subtests. Both groups showed very poor perfor­
mance. For diagnostic purposes it is important to 
know what the discriminating quality of the test is 
in terms of both, selection aphasics from non-apha­
sics and differentiating patients as belonging to 
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Fig. 3. THAI-AAT Mean performance across item groups per subtest. 

Table 3. THAI-AAT group comparison. 

Sponblneous a eeh 
Communation abilrtrty G w B A 
Articulation and prosody G B '{LJ, 
Autom.atie speech G ltLJI A 
Semantic structure G ltLJI A 
Phonetic strudure G ltLJI A 
S ntactie structure G B w A 
Subtesta 
Tol<en test tL...W B A D N 
Repetition tL...W B A D N 
Written language tL...W B A D N 
Confronbltion naming 'iLJl B A D N 
comprehenston 'iLJl B A D N 

Syndrome groups underlined were not signifteanlly different. 
(G=globalaphasia, W=Wernicke's aphasia. B=Broca·s aphasia, A=amnesic aphasia, D•brain damaged controt, N=normal) 

different syndrome groups. This can be studied by 
means of discriminant analysis (DA). Because 
there were non-normal distributions with different 
amounts of variation of test scores, a non-parame­
tric DA procedure was used (ALLOC 80). With 
respect to selection, we introduced a posterior clas­
sification probability criterion of at least 80 per cent 
for presence or absence of aphasia. When all five 

subtests were considered, the selection of aphasia 
was perfect, i.e. non of the aphasic patients was 
incorrectly identified as non-aphasic (and vice 
versa). Among the controls the patients with diffuse 
brain damage were poorly identified which was 
related to their clinical heterogeneity. When select­
ing the best distinguishing subtest in a stepwise 
manner, confrontation naming was chosen first. 
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Table 4. THAI·AAT : grouping of clinically classified patients (non· 
parametric discriminant analysis. ALLOC 80). 

(n•125) Spontaneous speech 
G w 

2• 3 
Clinical • 17 
clonifoc:ation 7 1 

0 0 

Correctly classofiecl : 83% 
Selected variables : SPON.1: Com. 

SPON.5: Pho. 
SPON6: Syn. 

B 

3 
1 
22 
0 

(Correct . 68 82%) 

A 

0 
0 
0 
30 

Spontaneous speech ond subtests 
G W B A 

27 3 
1 21 
3 1 
0 0 

0 0 
0 0 
26 0 
0 30 

92.9% 
SPON.3 :Aut. 
SPON.6 : Syn. 
Sub1ests : Repet~ion . 

Written language, 
Comprehension. 

(Correct . 83.11%) 

Table 5. Regrouping of clinically classified aphasic patients. 

External clinical classification 

Spontaneous speech 

THAI·AA T • Global 
Spontaneous speech n • 30 
(&scales) 

Global 
• doubtful' 

Wernicke's 
-doubtful' 

Broca's 
-doubtful' 

Amnes•c: 
- doubtful• 

20 
3 

Wernicke's 
n•JO 

18 

Spontaneous speech plus subtests ( 11 variables) 

Spontaneous speech Global 
and subtests n z 30 
( 1 I variables 

Global 25 
-doubtful' 

Wernicke's 
·doubtful' 

Broca's 
·doubtful' 

Amnesic 
·doubtful' 

• Clossiftcation probabthloes < 70% 

Wernicke's 
":11: 30 

20 

Based on naming alone, only 3 aphasics (patients 
with amnesic aphasia) and 3 controls (all having 
diffuse brain damage) were misclassified (Table 4). 
For syndrome classification, we introduced a classi­
fication criterion of at least 70 per cent. Based on all 
six Spontaneous speech rating scales the overall 

18 
3 

Broca· 
n • 30 

• 
2 

22 
2 

30 

Amnesic 
n• 30 

30 

classification rate was 76.8 per cent, (82.1 o/c) if the 
70 per cent criterion was not considered). Based on 
the complete test with II variables an even better 
classification rate of 86.6 per cent was obtained 
(90.2% without the 70% criterion). Considering the 
misclassified cases, we mainly found variation 
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Table 6. Internal consistency (Cronbach's alpha, n = 125). 

subtest number ol rtems coeffiCient elph! slenderd devilltlon 90% coni. lntervet 

Token tnt 50 .971 
1.part I 10 .895 
2part II 10 .908 
3port 111 10 913 
4part IV 10 .894 
Span t' 10 907 

RepeUUon 50 .174 
1. sound 10 .876 
2. words 10 .909 
3 loreign words 10 .923 
4 phrlses 10 .923 
5 sentences 10 .901 

Written longuege 30 .164 
1 . reading oloud 10 919 
2. putting together 10 927 
3.writing to di<:tation 10 .912 

Confronlltlon nemtng 40 .951 
1.nouns 10 .888 
2.colours 10 .850 
3.compound nouns 10 .873 
4. sentences 10 .871 

Comprehension 40 .951 
I. eudrtory word level 10 .833 
2. autMory sen1en. level 10 .876 
3. reading word level 10 .931 
4. reodingsenten.level 10 .899 

audrtory 20 .912 
reading. 20 .951 

between global and Broca's aphasia as well as 
between global and severe Wernicke's aphasics 
with jargon (Table 5). 

Reliability 
We studied internal consistency using 

Cronbach's alpha coefficient. A coefficient greater 
than 0.95 was found for each of the subtests, and 
even for item groups with only 10 items each the 
majority of coefficients was around 0.90. Thus, the 
calculation of subtest totals is justified (Table 6). 

DISCUSSION 
From the results of the validation study it 

is fair to conclude that the Thai version of the 
Aachen Aphasia Test has as satisfying psychome­
tric properties as its other language versions (Ger­
man: Huber W et al, 1983, Italian: Luzzatti C et al, 
1991, Dutch: Graetz Petal, 1993, English: Miller N 
et al, 1998)(9,5-7). This holds true for construct 
validity, differential validity and internal consis­
tency. Another psychometric property is objectivity, 
which has two aspects: administration and scoring. 
The THAI-AAT can be easily administered in a eli-

15.33 :1:3.11 
3.47 :1:1.85 
3.06 :1:1.53 
3.49 t1.69 
3.87 :1:2.07 
3.05 :1:1.53 

44.34 :1:11.71 
9.03 :1:2.40 
10.14 ±5.87 
10.75 ±4.91 
10.33 ±4.72 
9.01 ±4.66 

27.17 :1:8.48 
10.45 ±4.89 
10.28 :1:4.57 
8.70 ±4.25 

34.80 :1:11.52 
10.35 ±5.70 
9.15 ±5.83 
9.93 ±5.82 
8.34 ±4.93 

30.25 :1:10.08 
6.75 ±4.54 
8.69 ±5.03 
10.07 ±4.35 
9.05 ±4:73 

14.28 :1:6.97 
18.22 :1:6.63 

nical setting, because its rules for application as 
well as for discontinuation are specified in detail for 
each item group. Variance in scoring was exten­
sively studied only for the original German version. 
Among clinicians specialized for aphasia the inter­
rater agreement coefficients ranged from 0.75 to 
0.86 for the Spontaneous speech ratings and were 
found to be as high as 0.99 for the rating of aphasic 
responses on the expressive language subtests 
(Repetition, Confrontation naming, Written lan­
guage). For the receptive language subtest (Compre­
hension and Token test), no scoring problems can 
arise as they have a multiple choice format. The 
Thai version is parallel in test design to the Euro­
pean versions of the AAT and used exactly the same 
linguistic criteria for rating of the aphasic output. 
Therefore, it was considered unnecessary to carry 
out a separate agreement study for the THAI-AA T. 
For the retest reliability, this was examined for the 
German version, after an interval of only two days, 
the test scores did not show substantial increase or 
decrease and were highly inter-correlated for 
patients or acute as well as chronic aphasia selected 
from the four standard syndromes. The linguistic 
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design of the AAT varies systematically between 
modalities, units and regularities of the language. 
With respect to modalities, input and output com­
ponents are combined and varied in oral, written and 
pictorial codes. The units comprise phonemes/gra­
phemes, morphemes, lexemes and sentences. The 
regularities focus on relevant linguistic parameters 
contrasting different degrees of complexity in sound, 
morpheme and sentence structure. In construction 
the Thai version of the AA T, specific contrasts of 
the Thai language were selected (Pracharitpukdee 
N et al,1998)(8). i.e. the Thai version is not a trans­
lation of the original German version, but an adap­
tation of test design to the Thai Linguistic struc­
ture. 

Studying the pattern of intercorrelations 
among item groups, a clustering which is in agree­
ment with the expectation based on the linguistic 
test design was obtained, Overall, the modality 
based subtest structure was clearly revealed by 
applying hierarchically cluster analysis. There was 
an interesting exception concerning the subtest 
written language. On the one hand, Reading aloud 
clustered with naming rather than with writing 
(Putting together and handwriting to dictation). On 
the other hand, Reading comprehension clustered 
with writing rather than with Auditory comprehen­
sion. We propose a common linguistic basis for 
both effects. Thai orthography is irregular to a large 
extent, i.e. written words, often have to be processed 
in a holistic fashion rather than by segmental ana­
lysis. As a result, reading aloud of written words 
becomes similar - at least in conditions of aphasia -
to labeling of pictures by spoken words. Likewise, 
Writing to dictation ends in a processing compo­
nent, which requires holistic visual check of the 
words being written. This is similar to the take - in 
of word form information in reading for compre­
hension. Among the European language versions of 
the AAT similar splits in clustering of Written lan­
guage and Comprehension were only found for 
English which is known for its highly irregular 
orthography in contrast to the more regular spelling 
in Italian, Dutch and German. 

Another aspect of the intercorrelational 
pattern among item groups was brought about by 
Smallest Space Analysis. A surprisingly clear radex 
structure was found showing circular bands and 
wedge - like segments. The segments of the radex 
clearly reflect the subtest structure of the AAT. In 
addition, the circular bands in the order from the 
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periphery to the center contain: Repetition and Audi­
tory comprehension, Reading and Writing, Naming 
and finally,- at the core of the radex- the Token test. 
This" centripedal "order seems to reflect increase in 
processing demands rather than a graduation of lin­
guistic units. Further research has to clearly extent 
this result to what is related to the language specifi­
cities of Thai or to the composition of the valida­
tion sample of aphasic patients. 

Among the patients referred to our clinics 
there was a rather large proportion of patients with 
a severe degree of aphasia. This had an impact on 
the findings with respect to differential validity of 
the test. Due to their severe receptive and expres­
sive language impairment, patients with Wernicke's 
aphasia could not be differentiated from global aph­
asia on any of the subtests. However, in spontaneous 
speech, the Wernicke's aphasics were always rated 
less severe than the global. 

Considering the complete test profile. the 
four standard syndromes of aphasia were differen­
tiated as well as in the validation studies of the 
other language versions of the AA T. In approxi­
mately 90 per cent of the patients, the aphasic syn­
drome as clinically judged prior to formal testing 
was identified by the profile of test score. It is 
important to note that the discriminatory power of 
the test comes to a large extent from the Sponta­
neous speech ratings alone (82%). Obviously, the 
characteristic aphasic symptoms can be well 
observed in a conversation - like situation and are 
captured by the six levels of Spontaneous speech 
rating introduced in the AAT. Their individual set­
up allows for a gradation based on explicitly defined 
symptoms as well as on their frequency of occur­
rence and/or degree of deviation. The selection 
properties of the THAI-AAT were found to be very 
good, i.e. none of the aphasic patients was either 
allocated to normal or to brain damaged control sub­
jects. In part, this may also be due to the severity 
distribution among the aphasic patients. On the other 
hand, the non-aphasic subjects were likewise not 
incorrectly assigned to having the aphasia. Thus. 
the THAI-AAT is both highly sensitive in detecting 
aphasia and specific in rejecting non-aphasics. 
Lastly, the internal consistency of the THAI-AAT 
subtests is high, this is important for the possibility 
of conducting a psychometrically sound assessment 
of the test profile of an individual patient and for 
comparing the test performances at different occa­
sions during recovery (Willmes K, 1985)(15). 
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The linguistic and psychometric properties 
make the THAI-AAT a useful, reliable and valid 
tool for the clinical diagnosis of aphasia. The test is 
also appropriate for follow-up studies, e.g. the effi­
cacy of speech therapy. Furthermore, baseline data 
for research purposes can be obtained e.g. cross-lin­
guistic study or even neurolinguistics in Thailand. 
Nevertheless, before the THAI-AAT can be statisti­
cally safely applied in a routine manner, normative 

data have to be collected, which must be based on 
a much larger sample of at least 200 aphasic patients 
as has already been achieved for other fully standar­
dized versions of the AA T. 

ACKNOWLEDGEMENTS 
This study was supported by grants of the 

cooperation research project between the National 
Research Council of Thailand (NRCT) and the 
Deutsche Forchungsgemainschaft (DFG). 

(Received for publication on December 22. 1998) 

REFERENCES 
I. Gandour J. Diagnostic aphasia examination for 

Thai. Siriraj Hosp Gaz 1981; 33:403-8. 
2. Thammahakien S. Test of auditory disturbances 

in aphasia. [M.A. Thesis in Communication Dis-
orders]. Bangkok : Faculty of Graduate Studies ; 
Mahidol University, 1982. 

3. Manochiopinig S. Assessment of communicative 
ability in Thai aphasia patients by using Thai ver-
sion of PICA test. [M.A. Thesis in Communica-
tion Disorders]. Bangkok : Faculty of Graduate 
Studies; Mahidol University, 1984. 

4. Benson DF. Aphasia. In: Heilman KM, Valentein 
E, eds. Clinical neuropsychology. 3'd ed. New 
York: Oxford University Press, 1993: 17-36. 

5. Luzzatti C, Willmes K, De Bleser R. Aachener 
Aphasie Test (AAT) versione italianal. Firenze : 
Organizzazioni Speciali, 1991. 

6. Graetz P, Willmes K. Diagnosis method in apha-
siology. In: Blanken G, Dittmann J, Grimm H, 
et al, eds. Linguistic disorders and pathologies. 
Berlin : Walter de Gruyter 1993: 137-54. 

7. Miller N, De Bleser R, Willmes K. The English 
language version of the Aachen aphasia Test. In: 
Ziegler W, Deger K, eds. Clinical phonetics and 
linguistics. London : Whurr, 1998: 253-61. 

8. Pracharitpukdee N, Phamthumchinda K, Huber W, 
Willmes K. The Thai version of the German Aachen 

9. 

10. 

II. 

12. 

13. 

14. 

15. 

Aphasia Test <AAT): description of the test and 
performance in normal subjects. J Med Assoc 
Thai 1998; 81: 402-12. 
Huber W, Poeck K. Weniger D. Willmes K. Der 
Aachener Aphasie Test <AAT). Goettingen: Hof­
grefe, 1983. 
Lingoes JC. The Guttman - Lingoes nonmetric 
program series. Ann Arbor Michigan : Nathesis 
Press, 1973. 
Herman J, Habbema JD F, Dasanmoentalib TK D. 
Raatgever JW. Manual for the ALLOC 80 dis­
criminant analysis program. Dept. of Medical 
Statistics, U of Lei den Netherlands, 1982. 
Shye S. Multiple scaling the theory and applica­
tion of partial order scalogram analysis. North 
Holland Amsterdam: Elsevier Science, 1985: 72-3. 
Levy S. Lawful roles of facets in social theories. 
In: Bory I. ed. Multidimensional data representa­
tions: when and why. Ann Arbor Michigan : 
Mathesis Press. 1981. 
Kirk RE. Experimental design: Procedures for the 
behavioral sciences. Pacific Grove CA. Brooks I 
Cole, 1995: 113-59. 
Willmes K. An approach to analyzing a single 
subject's scores obtained in a standardized test 
with application to the Aachen aphasia Test 
(AAT). J Clin Exper Neuropsychol 1985: 7: 331-
52. 



610 N. PRACHARITPUKDEE et al J Med Assoc Thai .June 2000 

uurnn U"i::'lflfJYIBn~n;l, FTFTN. *, n3.nru~ WU!JN~Uvn, W.!J. **, 

Walter Huber, Ph.D.***, Klaus Willmes. Ph.D.**** 

L ~tJ~•nnFJ~unt!mLn1'llm"i~~ luu1::L Yly;\1 YltJ rl'~ hHlLL tJtJYl~l'l'tJutJ::L v·IL'ifm.n~'ijl'U~ll'lftJm'liihQ'tJ 

m~::m'iu'i::L~'U~~Fllla.JtJnYdtJ~m~m'i~tJFJlla.Jl'la.JltJ ~ll'lfuc]thtJtJ::L vh'iftJ 1 YltJ L uu~~ 1 ~m'l%"lQtJ m'lll~LL~'U 
m1fm;1 l'l~tJ~"l'Um'i?lm;lL~tJlnuc]thtJtJ::L vlL'ifm uu 1 ut1ri1~ hiih::uu LL~::'lll~u'i::~YlBmw m'i'i~ tJFJ~~d~~:il 
'!I'IU'i::N~i"i'YI"l::UlLL tJtJYl~NtltJtllLI'i'UtJ::L vlL'iftJ \lUtJm~n 1 Yltl ~~ M~~LL u~~tJril~ih:;utJI'Jla.Jn~mru.nm~ml!flFlll'l'l'lf 
LL~:;m~ psychometric L'lluLiii tJlntJLL uuYl~l'l'tJtJtJ::L vlL'iftJa.Jll'l'ijl'U\luuml!flLtJtl'l~'U Ll'l tJufu 1 ~L l'lm:;!'l'a.Jnm::uu 

m,;1 i~l'la.J LL~:;i'~u!i'i'ia.J 1 YltJ a.JlYl~!'l'tJtJFllla.Jl'l'la.Jl'inLum'i~tJFllla.Jl'la.JltJ'lltJ~c]thtJtJ::L vlL'iftJ 1 YltJ u'i::'lllmvlL'll'l~la.J 

m'iAnJ;lLLU~LU'U 3 n~a.J 1~uri l.J"i:;'lflmun~~l'Ul'U 120 'iltJ c]thtJm~'i::uul.J'l:;fl'lYlffij.j:ilFJlla.JtJnw~ENm~ml!fl 
~l'Ul'U 60 'iltl LL~::cJthml::L WL'iitJ~l'Ul'U 125 'iltl "lln~~nl'iAnJ;lWtJllLLtJtJYl~l'l'tltJtllLI'i'UtJ::L WL'iftJ QUU1lll!fl1 YlrJ 

Nl3-Jl'lt1Ul3-Jl H'Yl~l'l'tltJI'lll3-Jl'l'l3-Jl'iC1Yll~lllNl'lltl~cJthtJtJ:;L vlL'iftJ 1 Yltl hil'll3-J'!~U'i::l'l'~f"i' n ~llfitJ Nla.Jl'iC'lfl~LLtJn c]th tJ 

tJ:;L WL'iitJtJtJn"llnc]ultJYll~'i::tJtJU'i::l'l'lYlfl'U 1 ffij.j;:ji:J'l/l'llYllUllNl LL~::l'l'l3-Jl'iC1lU"lQtJLLtJnU'i::Lf1YlLL~::'i:;~tJFlll3-J 
1'ULL 'i~'llmtllnl'itJ::L WL'iftJ 1~ 

... tl "' ..... 'U'UYI'U1 'l~f)'YIIlllnfl IL&::f'IC\1:: 

'tfl'tl)(l!JLY1f!m~LL'fl'Yirf 'I 2543; 83: 601-610 

'r1Ull!l<l~"irltllU~. e:ilEJLl'lfAl~~{~u':J, h~WI!Il\Jl<l'jWl<W1"inJ, ~!1lnl'11l~h11!1, n1~LYIW '1 10330 

'r1Ull!lth::~lYilYII!Il, !1li'll'lfl<ll£pi'Tl~~{ i'lnJ!:LLWYII!II'Tl~~{ 'j'l-<l<l~n"inJ~'r1llYII!Il~l!l. n1~LYIW '1 10330 

Neurolinguistics-Neurological Clinic, University of Technology Aachen (RWTH), Germany 

Neuropsychology-Neurological Clinic, University of Technology Aachen (RWTH), Germany. 


