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Abstract

Confrontation naming of 52 unilateral or bilateral brain-damaged Chinese patients were examined with a modified
version of the Boston Naming Test (BNT). Chinese patients with left or right hemisphere lesions, contrary to studies
on English speakers, demonstrated similar levels of naming impairments, supporting the notion that English and
Chinese are mediated by different neuroprocessing systems. In addition, the psychometric properties of the BNT on
Chinese population were examined. While the test demonstrated satisfactory internal consistency and discriminant
validity, level of education was found to be a significant factor affecting participants’ performance. A cut-off score

of 24 in spontaneous naming yielded a sensitivity of 73.1% and specificity of 75.3% in differentiating normal from
brain-damaged participants, suggesting that the modified BNT is applicable to the Chinese population.

(JINS 2004,10, 46-53.)

Keywords: Boston Naming Test, Brain damage, Chinese patients, Temporal lobe lesion

INTRODUCTION right hemisphere damage (Sandson & Albert, 1987) has
highlighted the unique contribution of left hemisphere on

. 2~ " confrontation naming. That is, left brain-damaged patients
erate the names of objects, places or people voluntarily, is éorrectly named significantly fewer items on the BNT than
prominent characteristic of aphasic symptoms. It is well

derstood f tudi f patients with Enalish th . either right brain-damaged patients or normal controls.
understood from studies of patients wi ngiish as theirq, understanding on the role of the left hemisphere on

first language that spontaneous speech is primarily med'éonfrontation naming is primarily based upon studies on

gtled by Ejhe Iiﬁ herrfnsphelre, gspeé:lagy quca’s ar::j, V_;_/E'Cslﬂatients with English as their first language. It is unclear
is located at the prefrontal region (Brodman's area 44). urFt this point if the same phenomenon will be observed on

The impairment of confrontation naming, the ability to gen-

Impairment on spontaneous naming is commonly observe atients who use Chinese as their first language. Given

in patients with left hemis:phere damage, especiallyin_ (Koh hat several recent studies on Chinese speakers suggested

&DGoongasts, }9631%9?9"5@ let al.t, ZIOOE)())(t))(L)I.t _rlloli“dm'te? t(l)that the processing of Chinese language may involve more

gggg]aélo N ,a., F reis erel aIS . 1a elaiggégilateral hemisphere processing (Chan et al., 2002; Tan
) Broca's area. For example, Damasio et al. ( t al., 2000), it is reasonable to speculate that different

reported that lesions in various locations of the left, but not . .. may be observed in Chinese patients. Thus, a pri-
the right, temporal lobe were associated with naming diffi-mary aim of the present study was to examine the r,ole of

culty. Left hemisphere damage after anterior temporal Io-the left and right hemispheres in naming in Chinese by

bectomy for the treatment of temporal lobe epilepsy mightcOm arina the performance of aroups of left. riaht. and
also cause a decline in naming ability (Bell et al., 2000; parng P group ; M9

bilaterally hemisphere-damaged patients. If spontaneo
Langfitt & Rausch, 1996). One study that directly com- ! y 'SP gec pat b |s

d th trontati X ¢ Datients with Ieft dnaming in Chinese is processed more bilaterally, the per-
pare € conirontation naming of patients with 1eft andg, - nance of left, right, and bilaterally hemisphere-

damaged patients should be comparable.
Reprint requests to: Agnes S. Chan, Ph.D., Department of Psycholog One of the most widely used confrontation naming tests
The Chinese University of Hong Kong,y Shatin,, N.T., Hong Kong, China.){S the Boston Nam|ng Test .(BNT; Kaplan et'al" 1983) Wh"?h
E-mail: aschan@psy.cuhk.edu.hk was developed in the United States. While many studies
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demonstrated the clinical validity and reliability of the BNT of the BNT. In specific, the study aimed to investigate the
in identifying patients with confrontation naming deficit in effects of demographic variables on the naming perfor-
the United States (Goodglass & Kaplan, 1983; Kaplan et al..nance in Chinese speaking adults including age, education,
1983; Margolin et al., 1990; Nicholas et al., 1996), studiesand gender effects. In addition, its applicability in discrim-
have demonstrated that it is necessary to modify the test if iinating brain-damaged patients from normal individuals was
is to be applied to another culture. For instance, Worrallalso explored.
et al. (1995) found that their sample of native English-
speaking Australian elderly obtained a mean score 2 to %/IETHODS
points below that of North American samples. Another study
also showed that healthy Australian elderly performed bets -
ter on a modified version of the BNT when two items with Research Participants
low frequency in Australian English (“beaver” and “pret- Fifty-two patients (aged 17 to 72) voluntarily participated
zel”) were replaced with Australian alternatives “platypus” in the present study. Among them, 29 had bilateral lesions,
and “pizza” (Cruice et al., 2000). It highlights the effects of 11 had unilateral lesions in the left hemisphere and 12 had
cultural relevance when word frequency and examineesunilateral lesions in the right hemisphere. Their brain dam-
familiarity for test items differ between populations. It fur- age primarily involved the temporal lobe confirmed by MRI
ther underscores the need to adopt culturally relevant modscans and was either a late complication of radiotherapy as
ifications of test items and procedures, and to establish normseatment for their nasopharyngeal carcinoma (39 patients)
for different cultural and linguistic populations. Such needsor due to epilepsy (13 patients). All patients with nasophar-
had prompted normative studies in other linguistic commu-yngeal carcinomas demonstrated lesions on the lateral tem-
nities outside North America, including native speakers ofporal regions, and half of them had lesions on the mesial
Spanish (Allegri et al., 1997), Dutch (Marien et al., 1998)and basal temporal areas. Eight of those patients had le-
and Korean (Kim & Na, 1999). sions involving the lateral frontal or subcortical regions.
The BNT has also been applied in studies on Chines&he other 13 patients who suffered from temporal lobe epi-
population, and has been found to be sensitive in differentepsy were candidates for neurosurgical intervention. Six of
tiating patients with dementia from normal elderly (Salmonthem had temporal lobe sclerosis, and the others had hema-
et al.,, 1995) and identifying patients with temporal lobetomas, tumors, or cysts that involve the mesial or lateral
lesions (Cheung et al., 2000). Since the BNT seems to beemporal regions.
clinically useful in Chinese populations, it is therefore nec- The normal control (NC) group comprised 77 adults (aged
essary to develop a culturally adapted version with a rea23—79), with 36 men and 41 women. They were either the
sonably representative normative data set and study itspouses or family members of the patients recruited in this
reliability and sensitivity. One modification of the BNT con- study, or volunteers recruited through advertisement. All
sidered in the present study was the number of test itemsiormal subjects reported no history of head injury, alcohol
Some studies had compared shorter versions of the BN&buse, neurological, or psychiatric disorders.
with regard to their internal consistencies, their correlations The demographic information of the four groups of par-
with the 60-item version, and their discriminatory powersticipants is shown in Table 1. There was a significant age
between clinical and normal groups. Given that the resultslifference between the groups(3,125)= 6.03,p < .01].
for various 30-item versions were found to have satisfacPost-hocanalysis showed that the mean age of bilateral
tory psychometric properties (for review, see Spreen andrain-damaged patients was significantly higher than that
Strauss, 1998), a 30-item version was developed in thisf left and right brain-damaged patients. There was no sig-
study in order to produce an optimally time-efficient instru- nificant difference in years of educatioRr (3,125)= 1.62,
ment. Thus, the second purpose of this study was to exanp > .05] and performance on the Cantonese version of the
ine some psychometric properties of this modified versionMini-Mental State Examination [CMMSE; Chiu et al., 1994;

Table 1. Demographic information of participants

Brain-damaged patients

Normal control Bilateral Left Right Combined
(N=77) (N=29) (N=11) (N=12) (N=52)
Variable M (SD) M (SD) M (SD) M (SD) M (SD)
Age 50.43 (11.59) 56.59 (9.74) 41.00 (19.97) 42.00 (17.412) 49.92 (15.90)
Education 9.73 (4.35) 7.79 (4.01) 8.73 (3.55) 8.42 (4.48) 8.13 (3.98)
Gender (malgfemale) 3641 23/6 6/5 6/6 35/17
CMMSE 28.44 (1.92) 27.83 (1.97) 2724R.23) 28.1% (2.67) 27.82 (2.11)

n=7.°n=09.°n=45.
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F(3,118)= 1.06,p > .05] among the four groups of par- aminer proceeded to the next item. Credits were given to
ticipants. When the three groups of brain-damaged patientself-corrections. If the participant gave a wrong response,
were collapsed, their mean age was 49.92 yegirs<15.90),  indicated that he or she did not know the answer, or gave no
mean years of education was 8.1800(= 3.98) and mean response within 20s, a semantic cue was given. If the par-
CMMSE score was 27.85D= 2.11). The number of years ticipant could not name the object correctly after a semantic
of education differed between NC and brain-damaged pacue was provided, the three-choice recognition task was
tients [t(127)= —2.11,p < .05], but there was no signifi- given. All responses were recorded verbatim.

cant difference in age and CMMSE score between the two

groups. .
Statistical Analyses

Materials The naming performance of normal controls and the three
L . ) groups of brain-damaged patients was analyzed using
Thirty items were selected from the original 60 items of therepeated-measures ANOVA to compare the pattern of the
BNT, based on the cultural relevance of the items in thg;, oo naming scores, and ANOVA was used to compare the
local context. The order of presentation of the stimuli fol- performance on the semantic cuing and recognition tasks.
lowed the original sequence. For each of the 30 selecteqq jniernal consistency of the test was assessed by Cron-
items, the Cantonese name of the object was set as the, o aipha. The effect of gender on naming was examined
target response, and a semantic cue was designed for €agl . mnaring test performance of male and female partici-
response as in the original version of BNT. For example, ;s ysing tests, while the effects of age and education
the semantic cue for “camel” (Item 17) was, "It is an ani- \ere examined through correlation analysis. The contribu-
mal”, and that for "abacus” (ltem 60) was, "It is used for {5, of naming performance in the prediction of group mem-
calcglanon. . . ) bership (NCvs. brain-damaged patients) was investigated
Given that Chlnese IS a I'ogographlc language anq th‘Esing sequential logistic analysis with demographic vari-
names of most objects consist of one sound, phonemic Clgpjeq entered in the first block, followed by measures of
ing is not applicable to this population. Thus, a multiple- n5ning performance. The discriminatory ability and opti-
choice recognition task with two distractors was designeq,,5| cut-off points on the test in differentiating normal from
for each item. One distractor was semantically related t(brain-damaged individuals were examined through re-
the target response and the other was perceptually relategser operating characteristic (ROC) analysis. Finally, the
The semantic distractor was an object that belonged to thﬁercentage of correct responses on spontaneous naming for

same category as the target object. The perceptual distragz o, item was calculated for NC participants, which yielded

tor_was an ObJeCt, th_at \{lsually resembled the target OpJeCtan index of difficulty level for rearranging the stimuli in

which mlg.ht be similar in shape to theT whole target ObJeCt'ascending order of difficulty.

or to a salient feature of the target object. For example, for

the item “camel,” the semantic distractor was “cow” (both

belonged to the category of animal and are similar in size(RESULTS

and shape) and the perceptual distractor was “mountain”

(the shape of camel’s back resembled a mountain). The irNaming Performance of NC and

strgctlon of the recognmon task for this item was, “Is this Brain-Damaged Participants

object a camel, a mountain, or a cow?” The order of pre-

sentation of the three choices (target response, semantihe naming scores of normal controls and the three patient

distractor, and perceptual distractor) for each item was rangroups were analyzed using repeated-measures ANOVA,

domized within the test. with group (NC, bilateral, left and right brain-damaged) as
The measures of naming performance included the totabetween-subjects factor and score (spontaneous naming,

number of correct items on spontaneous naming, after sescore after semantic cuing and score after recognition) as

mantic cuing, and then after multiple-choice recognition. the within-subjects factor. The analysis showed a signifi-

cant interaction effect of Groug Score F(6,248)= 9.25,

p < .001], suggesting that the four groups demonstrated

different profiles on the three naming scores. All groups

Each participant was assessed individually by trained exshowed improvement over successive cues, but the degree

aminers who were blinded to their pathological involve-of improvement differed. As shown in Figure 1, perfor-

ment in the brain. The modified version of the BNT was mance improved steadily for normal participants from a

administered to each participant as part of a neuropsychanean of 24.92%$D= 3.04) on spontaneous naming to 26.65

logical test battery that measured cognitive domains of lan{SD = 2.75; 1.73 points improvement) with semantic cu-

guage, memory, attention, visual ability, visual motoring, and further to 29.433D= 0.91; 2.78 points improve-

coordination, and executive functions. Participants were adment) after recognition. For the three patient groups, naming

ministered all 30 items of the modified BNT, starting from performance improved to a similar extent as in normal con-

Item 1. If the participant named the item correctly, the ex-trols after semantic cuing (1.07-1.73 points improvement),

Procedure
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30 for baseline differences. Thus, the percentage of correct
responses on semantic cuing and recognition was calcu-
28 r lated for all participants, by dividing the number of correct
responses during semantic cuing or recognition by the num-
26 f ber of errors preceding the cues. ANOVA was conducted on
these two measures and the result showed that there was a
2% I significant difference among the groups on the percentage

of correct responses on semantic cuikgd,122)= 4.71,
p < .01] but not on recognitiorRost-hocanalysis showed
that the percentage of correct responses on semantic cuing

Mean score
[\~
&
T

20 | between NC and bilateral brain-damaged patients was sig-
— Normal nificantly different (p < .05). That is, when semantic cues
18 b were provided after failure in spontaneous naming, NC par-
— - - Bilateral .. . )
ticipants gave correct answers to one-third of the failed
16 F A Left items, while brain-damaged patients gave correct answers
-- @ - -Right to smaller proportions (14-21%). However, for items that
14 still could not be named correctly after semantic cuing,
Spontaneous Total correct after ~ Total correct after E_lb_OUt 80% were Corre_c_tly answered by all groups of par-
naming semantic cueing recognition ticipants in the recognition task.
Regarding recognition errors, their occurrences were rel-
Naming performance atively infrequent, which ranged from 0.57 to 2.18 among
Fig. 1. Naming performance of normal individuals and brain- the fou_r grqups of partlc_lpants. ANOVA showed that there
damaged patients. were significant group differences on the number of recog-

nition errors F(3,125)= 7.21,p < .001]. Normal partici-
pants committed significantly fewer error$i(= 0.57,
SD = 0.91) than bilateralNl = 1.62,SD = 1.54) and left
but relatively more significantly after recognition (6.09— brain-damaged\l = 2.18,SD= 2.86) patients s < .01).
7.41 points improvement). Since correlation analysis showed that education level
Table 2 presented the naming performance of the particigyas related to naming performance, all between-group com-
pants.Post-hocanalysis using Tukey's HSD showed that parisons were repeated using education as a covariate. The

normal controls’ performance was significantly better thanresyits of these analyses were the same as that described
the three patient groups on spontaneous nanmsgl{.001),  gpove.

and that the performances of the three groups of patients

were not significantly different. Similar results were ob-

served in the total number of correct responses with semarReliability of the Modified Version

tic cues (ps < .001) and with recognitiongs < .01). While  of the BNT

patients performed significantly more poorly than normal

individuals, their performance were not significantly differ- The reliability of the modified version of BNT was exam-

ent from each other. ined using Cronbach’s alpha. The alpha values were .83 for
Since the numbers of errors in the spontaneous namingrain-damaged participants, .70 for NC participants and .83

were different between normal individuals and patients, thdor all participants, suggesting that the test was internally

effect of cues on naming was examined with a correctiorconsistent.

Table 2. Naming performance of normal and brain-damaged participants

Brain-damaged patients

Normal control Bilateral Left Right Combined

(N=77) (N=129) (N=11) (N=12) (N=52)
Naming score M (SD) M (SD) M (SD) M (SD) M (SD)
Spontaneous naming 24.92 (3.04) 20.21 (4.82) 20.00 (5.35) 20.17 (4.69) 20.15 (4.81)
Total correct after semantic cuing 26.65 (2.75) 21.28 (4.82) 21.73 (5.57) 21.42 (4.70) 21.40 (4.86)
Total correct after recognition 29.43 (0.91) 28.38 (1.57) 27.82 (2.86) 28.83 (1.53) 28.37 (1.89)
% correct semantic cuing 33.8831.42) 14.05 (18.11) 21.08 (25.51) 14.58 (15.98) 15.66 (19.26)
% correct recognition 86.55(18.69) 81.19 (15.58) 81.38 (18.00) 85.96 (17.36) 82.33 (16.30)

aN = 74.°N = 68.
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Effects of Demographic Variables on the Discriminatory Ability of the Modified
Naming Performance of Chinese Version of the BNT

The effect of gender on naming performance was examine@he prediction of group membership of N@rsusbrain-

by comparing the performance of male and female NC pardamaged participants by naming performance was investi-
ticipants. As shown in Table 1, there were about equal numgated through logistic regression analysis. To rule out the
bers of men and women in the groups except the group gbossibility that the difference between groups is due to vari-
patients with bilateral lesions. The result showed that theration in some demographic factors, the three demographic
was no significant difference on any of the naming vari-variables were entered in the first block and spontaneous
ables between the two groups. The spontaneous namingaming was then entered in the second block. The results
scores of men and women, as evaluated tgsts, was not showed that demographic variables provided useful infor-
significantly different in normal control (malé4 = 25.50,  mation in the prediction of brain damage;q(3) = 13.55,
SD = 3.28; femaleM = 24.41,SD = 2.76;t(75) = 1.57, p < .01], but the prediction rate was only modest (64.3%
p > .1), bilateral (maleM = 20.83,SD = 4.80; female: overall, 42.3% for brain-damaged patients and 79.2% for
M =17.83,SD= 4.49;t(27)= 1.38,p > .1), unilateral left  control). When spontaneous naming was entered, signifi-
(male: M = 17.33,SD = 4.37; female:M = 23.20, cantimprovementwas observegd(1) = 40.35,p < .001],
SD = 4.92;t(9) = —2.10,p > .05), and unilateral right and the overall prediction rate was improved to 77.5%
(male: M = 18.83,SD = 4.67; female:M = 21.50, (63.5% for brain-damaged patients and 87.0% for con-
SD=4.72;t(10)= —0.98,p > .1) subjects. trols). Table 3 presents the result of the analysis.

The relationship between age, education, and naming Similar results were obtained with another model, with
performance was investigated using Spearman’s correlademographic variables in the first block and naming with
tion coefficient. The analysis showed a positive correla-semantic cues in the second block. A significant improve-
tion between education and spontaneous naming scere ( ment in prediction was observed with the addition of nam-
.342,p < .01). No effect of age on naming performance ing with semantic cues)*(1) = 48.11,p < .05], and the
was found. overall prediction rate was 80.6% (67.3% for brain-damaged

These results suggested that performance on the modpatients and 89.6% for controls). This suggests that spon-
fied version of the BNT was affected by education, with taneous naming and naming with semantic cues provided
higher level of education associated with better namingadditional information over demographic variables in dif-
performance. The mean spontaneous naming score of Nférentiating between normal and brain-damaged participants.
participants with elementary education (0—6 years) was ROC analysis was performed to investigate the optimal
24.00 D = 2.69), high school education (7-13 years) cut-off values of naming scores in differentiating normal from
was 24.85 §D= 3.01) and tertiary education~(13 years) brain-damaged participants. Using spontaneous haming score
was 26.71 8D = 3.12). ANOVA results showed that the inthe analysis, the area under the curve was .80, which was
effect of education on spontaneous naming was significansignificantly differentfrom .50 < .001) and suggested that
[F(2,74) = 3.81,p < .05], with individuals having ter- spontaneous naming was able to discriminate between NC
tiary education performing significantly better than thoseand brain-damaged participants significantly above chance
with elementary educationp(< .05). level. Analysis using naming with semantic cues also showed

Table 3. Logistic regression analysis of brain damage status as a function of
demographic variables and spontaneous naming score

Variable B SE  Wald p Exp(8) x?Change

Block 1 13.55*
Age 0.03 0.02 3.63 .057 1.03 —
Gender —-1.21 0.43 7.81 .005 0.30 —
Education 0.12 0.05 6.21 .013 1.13 —

Block 2 40.35*%*
Spontaneous Naming 0.36 0.07 24.4Xx.001 1.44 —
Age 0.06 0.02 8.36 .004 1.07 —
Gender —-1.73 0.55 9.69 .002 0.18 —
Education 0.06 0.06 0.82 .367 1.06 —

Note. N= 129, *p < .01, **p < .001.
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1.00 Table 4. Percentage of correct responses on spontaneous
naming in normal controlsN = 77)
Original Percent correct
751 order among spontaneous
New order 30 items Item naming
-*E 1 1 2. tree 100.0
2 50 2 2 3. pencil 100.0
S 3 3 6. scissors 100.0
0 4 4 8. flower 100.0
/ . 5 5 9. saw 100.0
251 Naming with semantic 6 8 15. hanger 100.0
cues 7 10 17. camel 98.7
8 23 46. funnel 98.7
Spontaneous naming 9 30 60. abacus 98.7
0.00 - - - 10 11 21. racquet 97.4
0.00 25 -50 75 1.00 11 19 37. escalator 97.4
1 - Specificity 12 6 12. broom 94.8
13 9 16. wheelchair 92.2
Fig. 2. Receiver operating characteristics curves of spontaneou4 13 24. seahorse 90.9
naming and naming with semantic cues. 15 25 50. compass 90.9
16 12 22. snall 90.9
17 18 36. cactus 85.7
thatitwas able to discriminate between the two groups abové8 21 42. stethoscope 83.1
chance level (area under curve.83,p < .001), but there 14 25. dart 83.1
ST . 15 30. harmonica 83.1
was no significant difference between the areas under curve, 5o 43. pyramid 831
for spontaneous naming and naming with semantic cues, 16 31 rhinoceros 818
(z=1.61,p > .05). Figure 2 showed the ROC curves of the 53 27 54. tongs 818
two naming scores. Given that both naming scores have sinpy 24 47. accordion 77.9
ilar discriminatory ability, spontaneous naming that does nops 7 14. mushroom 67.5
involve further computation might be a better measure in dif-26 26 52. tripod 63.6
ferentiating between normal and brain-damaged individu27 20 38. harp 54.5
als. A cut-off score of 24 for spontaneous naming yielded &8 28 57. trellis 41.6
sensitivity of 73.1% and specificity of 75.3%, and was sug-29 29 59. protractor 33.8
gested as the optimal cut-off value for the screening of nam=° 17 33. igloo 20.8
ing impairment.
Percentage of Correct Responses of Each lateral left, unilateral right, and bilateral brain damage.
Iltem in the BNT Consistent with our hypothesis that Chinese language may

For each item. the number of normal individuals who cor-P€ Processed more bilaterally, the results showed that brain-

rectly gave the name of the object was tallied. Based on thd@maged patients, irrespective of lesion locations, per-
frequency of correct responses, the item order was reformed S|gn|f|car_1tly worse than normal partlupants. The§e
arranged in ascending level of difficulty as shown in Table 4 T€Sults were unlikely explained as a failure of the test in
When the new item order was compared with the originadifférentiating the three groups of patients, since consis-
order, it was observed that the change in relative ranks ofent results were observed in two other verbal tests,
most items (21 out of 30) was within five positions. Four namely the Comprehension and Similarities subtests of the
items (Items 14, 33, 46, and 60), however, differed from the/Vechsler Adult Intelligence Scale-Revised (WAIS-R;
original ranks for more than 10 positions. For instance, the/Vechsler, 1981). The results showed that there were sig-
igloo, which is a relatively common object to Americans nificant betwe.en-groups differences on all thre(_a measures
(ranks 17th among the 30 selected items in the BNT), Wagpomprehen5|onF(3,120) = 4.05, P < .005; S|m|lar|-.
very unfamiliar to most Chinese and thus was ranked th&€s: F(3,121) = 6.63, p < .001; and Verbal 1Q:
last item on the list for Chinese population. On the other™ (3:125)= 3.84,p < .05), andpost-hocanalysis showed
hand, the abacus was the last item in the original list of thdha@t the differences occurred between NC and bilateral
BNT but was ranked the 9th item on the list for Chinese. Prain-damaged patients, and between NC and left-brain
damaged patients on one measure. No difference was found
among patients with different lesion locations.
DISCUSSION It is interesting to point out that patients with bilateral
A primary aim of the present study was to examine con-brain damage performed similarly to, but not more poorly
frontation naming impairment in Chinese patients with uni-than those with unilateral lesions. Thus, while Chinese lan-
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guage seems to be processed bilaterally, there seems to that the naming difficulty demonstrated by brain-damaged
limited inter-hemispheric plasticity in which the intact hemi- patients was more likely to be a retrieval problem rather
sphere can take over the task of the damaged one. The#igan a loss of semantic knowledge. The retrieval difficulty
results then suggest that the function of the two hemi-of brain-damaged patients in naming was also demon-
spheres in processing Chinese may not be equivalent arglrated in the percentage of correct responses on semantic
interchangeable. Each hemisphere seems to be a part oftaeing and recognition. While semantic cues resulted in
coherent system and each is responsible for its own speciabout 16% correct responses, the less effortful recognition
processing. Thus, either partial (i.e., unilateral) or total (i.e.task resulted in about 82% correct responses.
bilateral) damage to the system will result in similar level In this study, we also investigated the psychometric prop-
of impairment. erties of the modified version of the BNT. The test was
The results of the present study appeared somewhat iffeund to have satisfactory internal consistency, with Cron-
consistent with our understanding of the neural processingach’s alphas ranging from .70 to .83 for normal and brain-
system of language in which expressive speech is primadamaged individuals. Such reliability is comparable to those
ily mediated by the left hemisphere (Bookheimer et al.,of other short versions developed for English speakers, such
1997; Damasio et al., 1996; Glosser & Donofrio, 2001;as three 30-item versions developed by Williams et al. (1989),
Landfitt & Rausch, 1996). One conceivable explanation ofwho reported alpha values that ranged from .62 to .74. The
the inconsistency between the results of the present studgst was also found to be useful in differentiating between
and that of previous studies might be that there are differnormal and brain-damaged patients. The performance on
ent neurocognitive networks that mediate English and Chispontaneous naming offered contribution additional to de-
nese language processing. While some studies reportedographic variables in predicting brain damage and was
common activation patterns (lateralized to left hemi-able to differentiate NC from brain-damaged patients at
sphere) across Mandarin and English (Chee et al., 1999abhove-chance level. The results of ROC analysis suggested
1999b), there is evidence suggesting that Chinese larthe optimal cut-off score for spontaneous naming to be 24,
guage processing might involve networks in both hemi-yielding a sensitivity of 73.1% and specificity of 75.3%.
spheres. For example, Tan et al. (2000) reported bilateralhese rates were comparable to those of the Shanghai ver-
frontal and temporal activations during a word-generatiorsion by Salmon et al. (1995), who reported sensitivities of
task in a group of native Mandarin speakers. In anotheb6% to 80% and specificities of 54% to 70% in differenti-
study conducted with Chinese—English bilinguals, Charating demented from non-demented elderly.
et al. (2002) found that half of the participants demon- Regarding the discriminatory ability of the test, the re-
strated activation of bilateral frontal cortex during a Chi- sults suggested that the modified BNT was useful in dif-
nese verbal fluency task, and left frontal activation duringferentiating between NC and temporal lobe damaged
the same task in English. However, it should be pointedharticipants. Normal adults obtained a mean spontaneous
out that the tasks employed by the fMRI studies men-naming score of 4.8 points more, and committed signifi-
tioned above were word generation tasks, and the one encantly fewer recognition errors than brain-damaged pa-
ployed in the present study was naming. Thus, althoughients. However, the mean difference in recognition errors
both studies demonstrated more bilateral involvement fowas less than 1 point, and the majority of participants
processing Chinese than English, it remains unclear if th€96% of NC participants and 73% of brain-damaged pa-
neurophysiology that mediates these two languages is thgents) committed no more than two recognition errors.
same given that a more precise neural basis for naminghus, quantitatively, the spontaneous naming score is more
cannot be revealed from the present findings. Further inuseful in differentiating between controls and brain-
vestigation utilizing fMRI to study the performance of damaged individuals. Recognition errors, on the other hand,
these patients on different tasks that require various levelmay offer qualitative information about possible sources
of semantic and retrieval processes will help to shed somef naming errors, and provide indications for further as-
light on this issue. Apart from studies that investigatedsessment of cognitive functions such as visual perceptual
Chinese and English language processing, studies on Jagbility or the integrity of semantic knowledge.
anese patients with brain damage provides further evi- While the present study suggested that the modified ver-
dence of different processing systems for alphabetic andion of the BNT is useful in discriminating normal from
logographic languages. In particular, some Japanese phrain-damaged individuals, its utility in lesion localization
tients lost the ability to readkanji (a logographic lan- is limited. The test is fairly sensitive to brain damage but
guage) but nokana(an alphabetic language), while other not sensitive to lesion laterality. This was unlikely to be due
patients demonstrated an opposite pattern (Sasanuma, 198@).small sample size since the effect sizes of the mean dif-
Although the brain-damaged patients in the present studference of the spontaneous naming scores among the pa-
demonstrated impaired naming when compared with nortient groups ranged from .01 to .04, and the power of these
mal control subjects, their performance improved steadilycomparisons was smaller than .17. Effect sizes of such small
with semantic cues and then with multiple-choice recogni-magnitudes suggested that a very large sample size of pa-
tion, showing that both semantic cues and recognition weréents would be needed for any significant difference in the
useful in eliciting correct responses in normal individualsnaming scores. To obtain a power of .7, over 7000 partici-
as well as brain-damaged patients. These results suggestpdnts in each patient group will be required.
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In sum, the present study demonstrated the sensitivitlosser, G. & Donofrio, N. (2001). Differences between nouns
and specificity of the modified Boston Naming Test in dif-  and verbs after anterior temporal lobectoriieuropsychol-
ferentiating Chinese brain-damaged patients from normal 09y, 15, 39-47.
individuals. It also showed that lesion laterality is not aGoodglass, H. & Kaplan, E. (1983)he Assessment of Apha-
significant factor for naming impairment in Chinese pa- Sia and Related Disorder@nd ed.). Philadelphia: Lea &
tients with brain damage. Further studies on this group OkaFeblger.

. . . . . plan, E., Goodglass, H., & Weintraub, S. (198Bhe Boston
patients will help to map out the different physiological Naming Tes(2nd ed.). Philadelphia: Lea & Febiger.

correlates of alphabetic and logographic languages in thRim, H. & Na, D.L. (1999). Normative data on the Korean version

brain. of the Boston Naming Testlournal of Clinical and Experi-
mental Neuropsycholog®1, 127-133.
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