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The Naming Deficit in Early Alzheimer’s and Vascular Dementia
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Patients with carly Alzheimer's disease (AD) were compared to normal controls and patients
with early vascular dementia (VaD) on their naming ergQrs using the Boston Naming Test (H.
Goodglass & E. Kaplan, 1983). All naming errors were classified inio three general error
categories: visuoperceptual, semantic, and phonemic. Semaatic errors were further classified
into coordinate errors (responses that belong 1o the same semantic Category as the target
words), superordinate errors (responses that belong to a broader semantic category than the

similar between the patient groups. However, the qualitative difference between the patient

superordinate errors.

ftis now well established that progressive naming difficul-
ties are one of the main characteristics of Alzheimer’s
disease (AD). However, the underlying functional deficit
causing the naming problem is not well understood. Two
main hypotheses attempt to explain this deficit, one implicat-
ing visuoperceptual channels and the other implicatin galoss
of semantic knowledge.

Early studies of naming difficulties in AD suggested that
AD patients have primarily visuoperceptual deficits, which
ir- srfere with naming visually presented items. Support for
this hypothesis was provided by studies showing that AD
patients have less difficulty naming visually well-defined
objects (Rochford. 197 1) and objects that they are allowed to
handle (Barker & Lawson, 1968), that their naming accuracy
varies with the perceptual difficulty of the items (Cormier,
Margison, & Fisk. 1991, Goldstein, Green, Presley, &
Green, 1992: Kirshner, Webb, & Kelly, 1984), and that their
Naming improves when they are presented with real objects
rather than with drawings (Shuttleworth & Huber, 1988).

However, more recent studies have called into question
this perceptual interpretation of the naming deficit in AD,
Investigations of the qualitative nature of naming errors
have indicated that naming errors are more often related
Semantically than perceptually to the target words ( Bayles &
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group made more

Tomoeda, 1983; Goldstein et a].. 1992; Hodges. Salmon, &
Butters, 1991 Nebes, 1989). On various naming tasks, AD
patients tend to make semantically related errors such as
calling an object either by the name of its category (e.g.,
animal instead of dog) or by the name of another member of
the same category {e.g.. car instead of dog). These observa-
tions led to the alternative hypothesis that semantic knowl-
edge, rather than visual processing, is impaired in AD.

Along these same lines. severa] authors have suggested
that the naming problem in AD is due to a loss or a reduction
in the availability of the specific semantic attributes that
determine concept meaning (Martin & Fedio, 1983: Monsh
et al., 1994: Ober & Shenaut, 1988; Tippett & Farah, 1994).
According to this view, the impaired semantic knowledge is
central to other language deficits observed in AD, including
problems with semantic category fluency (Burers, Gran-
holm, Saimon, Grant, & Wolfe, 1987; Monsh et al., 1994),
phonemic category fluency (Monsh et al., 1994), naming to
definition (Huff, Corkin, & Growden, 1988), semantic
priming (Ober & Shenaut, 1988). and recognition of object
names (Flicker. Ferris, Crook, & Bartus, 1987).

It is evident from the aphasia research that detailed
analyses of naming errors are of theoretical and clinical
importance in studying language deficits (Goodglass et al.,
1997; Kohn & Goodglass, 1985; Williams & Canor, 1982).
The importance of studying naming errors has also been
shown in AD research (Bayles & Tomoeda, 1983; Cox.
Bayles, & Trosset, 1996; Goldstein et al., 1992: Hodges et
al., 1991: LaBarge, Balota, Storandt, & Smith, 1992;
Nicholas, Obler, Au, & Albert, 1996). With the exception of
a few studies (Cormier et al., 1991; Nicholas et al., 1996),
the previous naming studies generally provided evidence for
impaired semantic knowledge in AD (Bayles & Tomoeda,
1983; Cox et al., 1996; Goldstein et al., 1992; Hodges et al.,
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1991). However, the results of previous studies are often
confounded by the lack of a comprehensive error classifica-
tion system that makes the relative magnitude of visuopercep-
tual, semantic, and phonological factors difficult to interpret.
The naming errors produced on visual naming tests are often
ambiguous with respect to their nature and can reflect any
combination between the visuoperceptual, semantic, and
phonological features of the target word (e.g., otter for
beaver can be interpreted as both a visual and a semantic
error). Most of the earlier studies used only basic error
categories, such as semantic and perceptual errors (Cormier
et al., 1991; Goldstein et al., 1992; LaBarge et al., 1992),
some focused on semantic errors (Bayles, Tomoeda, &
Trosset. 1990; Nicholas et al., 1996), and a few studies used
a large number of error categories (Hodges et al., 199]:
Kohn & Goodglass, 1985). However, even the studies that
conducted a fine-grained error analysis failed to account for
some specific types of responses, such as responses that are
both semantically and phonologically related (e.g., elevator
for escaiator) or responses that are visually, semantically,
and phonologically related (e.g., pen for pencil or lattice for
trellis).

The goal of the present study was to evaluate the relative
contributions of visuoperceptual, semantic, and phonologi-
cal factors on naming errors made by AD patients on a
confrontation naming task. The study was designed to
circumvent the aforementioned limitations of the previous
studies by providing a more detailed analysis of the confron-
tation naming errors in AD. This was done by classifying all
ITors into visuoperceptual, semantic, and phonemic errors
and by making these basic categories mutually nonexclu-
stve. Our aim was to analyze the semantic errors in detail;
therefore, semantic errors were further studijed indepen-
dently and were classified into coordinate errors, superordi-
nate errors, and functionakcircumlocutory errors. This
classification of semantic errors was developed with the goal
of evaluating recent suggestions that early problems associ-
ated with semantic knowledge in AD can be described as a
“blurring” of distinctions between closely related exemplars
of a given broad semantic category (Chertkow & Bub, 1990:
Cox et al., 1996: Hodges et ai., [991). If differentiation of
within-category exemplars (which requires detailed knowl-
edge of these exemplars) is impaired in AD, then AD
patients would be expected to make more naming errors of
superordinate nature {e.g., bird for pelican) than errors of
coordinate nature (e.g., penguin for pelican).

Additionally, we compared naming errors of early AD
patients to errors made by patients with early vascular
dementia (VaD). In this study, we focus on a specific subtype
of VaD, a cerebrovascular condition related to microvascular
ischemic disease and changes in subcortical white matter.
This disease often affects frontal functions and functions
controlled by subcortical structures (Kertesz & Clydesdale,
1994; Ylikoski et al., 1993). Previous comparisons of
language functions in AD and VaD were mainly based on
verbal fluency tests, whereas comparisons of naming deficits
are rare and provide contradictory results (Loewenstein et
al.,, 1991; Powell, Cummings, Hill, & Benson, 1988; Villar-
dita, 1993). Generally, VaD is a heterogeneous disorder, and

lack of clear etiological subtype criteria may be one of .
reasons for the contradictory findings. Other methodo]ogjcal
issues, such as patient groups not matched for age, educa.
tion, and dementia severity, may be additiona] fac

contributing to the unreliable comparison findings (AImkvgst'

Backman, Basun, & Wahlund,
1991; Powell et a1, [988).

1993. Loewenstein ot al,,

Thus, direct comparisons of AD and VaD PAtients on the;,

haming abilities are of special interest to studies of language %

in neurological disease. Both diseases result from a neurpde.
generative process associated with aging, but, given neuro-
anatomical and functional differences in the brain areaq
involved (cortical vs. subcortical), qualitative and quantita-
tive diffé¥ences in naming abilities are expected. If corticy|
areas that subserve the semantic language component are
affected in early AD patients, then this should be reflected ip
the increase of semantic naming errors when compared 1o
VaD patients and controls. Additionally, on the basis of the
previous discussion regarding specific changes of semantic
knowledge in AD, we expected AD and VaD to differ with
respect to quality of semantic errors, with AD showing a
tendency 1o produce more superordinate errors than VaD. Iy
contrast, if semantic knowledge remain preserved in VaD
and if only the subcortical neurs| networks providing
comnections for this region are disrupted, then any naming
problems found in VaD patients would reflect a general
information-processing limitation rather than an impairment
of semantic knowtedge per se. Consequently, we expected to
find an even, nonspecific distribution of semantic €rTors in
VaD patients. In sum, in 2ddition to the expected differences
in the severity of naming problems between AD and VaD
patients, we also hypothesized that the pattern of semantic
errors would be syndrome-specific in early AD and not in

VaD.

Method

Participants

Three groups of participants participated in this study: 14 AD
patients (14 females), 14 VaD patients (8 females and 6 males), and
12 normal control participants (8 femnales and 4 maies). All patients
were recruited from neuropsychological services at rwo general
medical hospitals (The Miriam Hospital and Roger Williams
Hospital, Providence, RI) and the geriauric unit at a psychiatric
hospital (Butler Hospital, Providence, RI). Each patient received a
comprehensive medical, neurological, psychiatric, and neuropsy-
chological examination. None of the patients had been previously
diagnosed with any raajor psychiatric disorder. and there was no
history of prior neurological disease including major stroke, but
some of the VaD patients had history of minor cerebrovascutar
problems (i.e., transient ischemic attack, lacunar stroke). None of
the patients had a history of aicohol or drug abuse or significant

visual or auditory limitations.

The AD patients were diagnosed as having probable AD as
defined by the National Institute of Neurological and Communica-

tive Disorders and Stroke (NINCDS

) criteria. All AD patients had

neuroimaging findings negative for cerebrovascular disease and
modified Hachinski Ischemia Scale scores (Hachinski et al., 1975)
less than 4. VaD patients were diagnosed as having probable VaD

on the basis of diagnostic researc

h criteria established by the
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au‘ona] Institute of Neurological Disorders and Stroke and

F Association Internationale pour la Recherche et I’Enseignement en

k Neurosciences (NINDS-AIREN). All VaD patients had neurcimag-

R ing findings positive for small-vessel ischemic disease but no
¥ ovidence of major siroke and modified Hachinski Ischemia Scale
¥ scoro- greater than 6. Control participants were patients from the
E.. memory clinic who complained of some memory problems. but
¥ their memory preblems were not documented in their test resules
¥ and were diagnosed as resuiting from normal aging rather than

from a dementing process.! One advantage of these control
participants over the control participants recruited directly from the
community is that these participants received a comprehensive
medical and neuropsyctiological work-up that ruled out early
dementia. Consequently, we were able to do this study in patients
with early symptoms of dementia and to compare them o
net Mlogically intact coatrols. Demographic characteristics on the
three groups are given in Table 1.

As control measures, the groups were compared on demographic
characteristics and level of general cognitive functioning as
measured by the Mini-Mental Siate Examination (MMSE; Fol-
stein, Folstein, & McHugh. 1975). The three groups did not differ
in age. F(2, 37} = 1.17. p = .32, but they differed in years of
education, £(2. 37) = 4.89, p = .01, and general level of cognitive
functioning, F(2, 37) = 17.40, p < .001. These differences were
attributable to the well-educated and cognitively intact control
greup. because the two patient groups did nort differ on any of the
v rol variables: age, F(1. 26) = .43, p = .24: education. F(l.
2oy =.16.p = .70; MMSE, £(1, 26) = 48,p = 49

Materials

All participants were tested with the Boston Naming Test {BNT;
Goodglass & Kaplan, 1983). This test consists of 60 line drawings
of items ranging from highly frequent items at the beginning of the
lest (e.g., tree, pencil) to less frequent items at the end of the test
fe.g., sphinx, trellis), Participants are asked to name the jtems. Only

2 participants’ first spontaneous response to each item was
scored. The test was administered according to the following
protocol: All participants were given items starting from the
beginning of the test. and after six consecutive failures administra-
tion was discontinued. Consequently, 7 participants did not receive
all 60 test items: all of these participants were in the AD group. It
should be noted. however, that the majority of these participants
was administered at least 50 test items.

Error Classification

We developed error categories drawing on the picture naming
studies in aphasia (Kohn & Goodglass, 1985). However, because a
large number of error categories may produce confounding effects.

Table t
Participant Group Characteristics

AD(n =14) VaD(n=14) Conirols(n = i2)

Characteristic M SD M SD M SD
Age 790 588 767 408 762 5.04
Education 106 268 110 208 136 3.15
MMSE 239 325 247 273 294 0.79
BNT 300 881 441 522 552 3.61

Note. AD = Alzheimer’s disease: VaD = vascular disease;
MMSE = Mini-Mentat Status Examination;: BNT = Boston
Naming Test.

Table 2
Examples of Error Types
Error type Target word Responses
Visual Pretzel Snake, knot
Phonemic [gloo Iglow
Semantic Globe Atlas
Escalator Elevator.? stairs®

Subtypes

Coordinate Acomn Peanut

Superordinate Acorn Nut

Functional—circumlocutory Compass To make circles

*This response also meets criteria for a phonemic error. "This
response also meets criteria for a visual error.

we initially classified all incorrect responses into four general
categories. These error categories were defined as follows: omis-
sions (*‘don’t knows™ and responses that did mot share any clear
visual, semantic, or phonemic characteristic with the target word),
visuoperceptual errors (responses that share visual characteristics
with the target word), semantic errors (responses that have similar
meaning as the target word), and phonemic errors (responses that
share at least two phonemes or rhyme with the target word). As
discussed earlier, the error responses often meet criteria for more
than one error category. For example, semantically related errors
may also share visual characteristics with the target word (e.g.
escalator-stairs, face-mask, rhinoceros-hippo, etc.), phonological
characteristics (e.g.. escalator~elevator, stilts—sticks, etc.), or both
(e.g., pen—pencil, wheelchair—chair, treilis-lattice, etc.). For these
reasons, we decided to make the general error categories mutually
nonexclusive.

Semantic errors were further classified into three mutually
exclusive categories: coordinate errors (responses that belong to
the same semantic category as the target words), superordinate
errors (responses that belong to a broader semantic category than
the target word), and functional—circumlocutory errors (responses
that functionally describe the target word). Subordinate errors
(responses that describe only a detail of the target word) were also
originally included in the error classification, but because there
were only a few such responses this error category was dropped.
Examples of each error type are given in Table 2.

The classification of emror responses was performed indepen-
dently by two of the authors, The interrater reliability was
satisfactory (r = .86), and. because there was no significant
difference between the two sets of data {p > .05), differences in
sets were resolved and only one data set was used for the analysis.

Results

There was a clear separation between the participant
groups on overall BNT accuracy. The difference between the
groups on overall accuracy was significant between all
groups (p < .01), with the control group making the least
naming errors and the AD group making the most. This
finding was expected, given that naming deficits are often

'Five control participants were diagnosed with depression, but
there were no differences berween the depressed and nondepressed
control participants on their overall raming accuracy. In addition,
the results of previous studies have found no interaction between
the confrontation naming task and geriatric depression (Hill et al.,
1992; King, Caine, & Cox, 1993). We, therefore, decided to include
these participants in the control group.
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Table 3 phonemic). Both main effects were significant; group, Fp
Percentage of Naming Errors by Participant Group 37) = 36.71, p < 001, and error type, F(3, 111) = 4563 1
and Error Type » < .000). The interaction between group and error type was

AD(n = 14) VaD (n = 14) Controls (n = 12) also signiﬁca.n[, F6. 111 = 4.82, p < .001. Slmple Effec'(
—_— —_— analysis indicated that groups differed on frequency of 3
Eroree M 0 M D M sp omissions (p < .001) and semantic (p < 001) and Visuoper. %
Omissions  14.72 1023 8.68 498 346 3.30 eptual errors (p < .001) but not on frequency of ph, ic 1
Visual 1031 605 334 134 > 366 Copualerror (ép ) hoc Tukey et 2yor PloNEMie
Semantic 2603 1084 1524 546 547 588 CMOrS (p=.76). A post hoc Tukey test (P = .01) thy |
Phonemic 231 233 238 1% 111 [48  provided pairwise comparisons of the participant groyps °
indicated thar each participant group was signiﬁcam]y _
different from the other groups, with the normaj controf 3
group exhibiting the fewest errors and the AD group

Note. AD = Alzheimer's disease; VaD = vascular disease.

observed in AD. In this respect, this result supported the e .
g . , 1t should be noted rank
group classification, and the overall BNT accuracy across exhibiting the most. However, i yroud be noted that

=, ) A order of the error-type frequency was similar in a)] three
"[ﬂ‘;eb ]ir?.ups 13 presented with other group characteristics in groups, wi th tEe sem.'m'tic errors being the most frequent ang

Because of the BNT administration protocol, participants the phonemic errorsvbemg the least.
differed in the total number of responses. Therefore. to A second ANOVA used error scores calculated as 5
document differences between the three groups in their ~ Percentage of the total number of emors and cOmpared
naming abilities, the injtia] analysis used error scores  8roups (AD, VaD, control) and error types (omissious,
calculated as the proportion (percentage) of total number of visuoperceptual, semantic, phonemic). Neither the gr Oup nor
responses. Because one of the main goals of this study was m[eracnoq effect was significant, and only the effect of error
o compare groups only on their pattern of errors, all later  type was significan, F3, 111y =7985,p< -001. A post hoc
analyses, to control for the severity of the naming impair-  Tukey test (p = .03) indicated that each error type differed
ment, used error scores calculated as the proportion (percent-  from the others; semantic errors were the most frequent and
age) of total number of errors, Similarly, the semantic error ~ phonemic errors were the least. The mean percent error
subtype scores were calculated as 2 proportion (percentage)  (from total errors) per error type for the three groups of
of total semantic errors. participants is displayed in Figure 1.

Tabie 3 displays the mean percent of general errors (from To evaluate if the mutually nonexclusive error coding of
the total number of fesponses) by participant group. The visuoperceptual, semantic, and phonemic errors affected the
general emor scores were analyzed by an analysis of  participant groups differently, an ANOVA wag conducted to
variance (ANOVA) that compared groups {AD, VaD, cop- compare groups (AD, VaD, control) and error coding type
trol) and error types (omissions, visuoperceptual, semantic, (single-, double-, or triple-coded errors). This analysis

80-,

60 +

B A
vaD
B controis

40

20 +

Percentage error (from total errors)

Omissions Visual Semantic Phonemic

Error-type

Figure |. Groups by general error types (based on percentage error from total errors), AD =
Alzheimer's disease; VaD = vascular disease.




2 F(2, 3
45.63, 3

2 wag

effect 4
Icy of

uoper.
O€mic
) that

Toups -

cantly
antro]
group
. rank
three
Itand

as a
ared
.ions,
p not
error
thoc
‘ered
and
:Tor
s of

g of
"'the
dto

ype
/818

NAMING ERRORS IN EARLY AD AND VAD 569

revealed significant coding-type effect, £F(2, 72) = 245.82,

< .001, but no group effect, F(2. 36) = 88, p = 42, or

¥ jneraction effect, F(4. 72) = 87, p = 49. Single-coded

L

: egrors were the most frequent type of errors in all three

paniuipant groups, whereas the triple-coded errors were the
least trequent. Table 4 displays mean percent of error coding
type (from the total number of visuoperceptual, semantic,
and phonemic errors) by participant group.

The next analysis compared the patient groups on their
subtypes of semantically related errors. Because the control
group made a smail number of semantic errors (8.5%), and
these were primarily limited to the last items of the test, the
control group was excluded from the following analysis.” An
ANOVA was conducted to compare groups (AD, VaD) and
seinantic error subtypes (coordinate, superordinate, function-
al-circumiocutory). Neither main effect was significant:
group, F(1,26) = .08, p = .78; semantic error subtype, F(2,
52) = 1.65, p = .20. However, the interaction between
group and sermantic error subtype was significant, F(2,
52) = 5.56, p = .006. Simple effect analysis indicated that,
as compared to the VaD group, the AD group made
stgnificantly more superordinate errors {p = .002), some-
what fewer coordinate errors (p = .06), and a similar
percentage of functional-circumlocution errors {(p = .22).
Additionally, the AD group made significantly more superor-
dinate than coordinate errors (p = .024), whereas the VaD
group displayed a nearly significant tendency to make
coordinate errors more often than superordinate errors
(p = .056). The mean percent error per semantic error
subtype for the patient groups is displayed in Figure 2.

Discussion

Our purpose was to investigate contributions of visuoper-
ceptual, semantic, and phonological factors to the naming
deficit in early AD. Furthermore, our aim was to analyze
semantic errors in detail to better understand deficits associ-
ated with semantic knowledge in AD. Specifically, we
studied types of naming errors produced by early AD
patients on a naming test and compared their error Lypes to
those produced by patients with early VaD associated with
microvascular ischemic disease and normal controls.

Consistent with our expectations, the results showed that
AD patients made more overall naming errors than both VaD
patients and elderly controls. The AD group made signifi-
cantly more errors than the VaD group, across most error
types (i.., semantic and visuoperceptual). However, the
pattern of general errors was similar between the two patient
groups and the control group, with semantic errors being the

Table 4
Percentage of Error Coding Type by Participant Groups

AD(n=14) VaD{n = 14)
Coding type M SD M 5D M SD

Controls (n = 12)

Single coded 77.35 15.78 84.73 10.15 80.51 20.76
Double coded 20.02 16.75 10.75 1193 14.63 17.37
Triple coded 285 512 450 580 4385 11.1%

Note, AD = Alzheimer's disease; VaD = vascular disease.

most frequent and phonemic errors being the least. When
groups were compared only across the pattern of their errors
and not across the severity of their naming impairment, all
group differences disappeared. This finding of enly quantita-
tive, rather than qualitative, differences between the three
groups may be interpreted as evidence that, when only
general egror categories are applied (visuoperceptual, seman-
tic, phonemic), the naming problem in AD appears to be
syndrome nonspecific. The relative contributions of visuoper-
ceptual and semantic factors appear similar in all three
groups, although they are magnified in the AD group as a
result of the general severity of the naming deficit. On the
basis of only these results, the naming deficit in AD could be
interpreted as being a nonspecific deterioration of both
visual and semantic processes invoived in naming.

However, qualitative differences between the two patient
groups were observed within the subtypes of semantic
errors. AD patients showed a significant tendency to name a
broader (i.e., superordinate) category instead of the target
word (e.g.. animal tnstead of beaver) compared to the VaD
patients. VaD patients, contrary to AD patients, showed a
nearly significant { p = .056) tendency to name a coordinate
category member instead of the target word (e.g., rat instead
of beaver). The two patient groups did not differ on their
tendency to make functional-circumlocutory errors, These
results cannot be explained as merely reflecting group
differences in severity of the naming impairment but rather
as evidence that the pattern of the semantic naming errors in
AD is syndrome specific. These findings support and further
extend some earlier suggestions that, in AD, differentiation
of within-category exemplars is impaired whereas knowl-
edge of broad semantic categories is preserved (Chertkow &
Bub, 1990; Cox et al., 1996: Hodges et al., 1991; Johnson,
Bonilla, & Hermann, 1997). Compared to the other naming
studies, which used different error classifications and were
not able to show any specific deficits of semantic knowledge
in AD (Cormier et al., 1991; Nicholas et al., 1996), these
results show the importance of a detailed analysis of
semantic errors. '

One possible criticism of using the BNT to study naming
errors is that the test items are not equally indicative of the
semantic category to which they belong. [tems eaclier in the
test tend to be more easily assigned to a category {e.g.,
beaver), whereas later items tend to be more difficult to
place into a specific category (e.g., protractor). Additionally,
the greater semantic transparency of the items earlier in the
test is associated with a richer coordinate category member-
ship, making these items similarly prone to either coordinate
or superordinate errors and later items more prone (o
functional—circumlocutory errors. For example, AD patients

*Within the small number of semantic errors made by the cont{ol
group, functional—circumlocutory errors occurred most often while
similar numbers of coordinate and superordinate emors were
observed. However, because most of these semantic errors oc-
curred on the last items of the BNT (which have a reduced category
salience as compared to the earlier items), the observed pattern of
semantic errors in the controls was likely biased by the item order.
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50 =

Percentage errors

Coordinate

Superordinate

/ :
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]

Funct./eircum.

Error-type

Figure 2,
Funct./circum. = functional-circumlocutory.

with impaired naming show a tendency to make naming
errors early in the test. Thus, if the performance of AD
patients was induced exclusively by the BNT’s item charac-
teristics, AD patients wouid be expected to make a similar
number of superordinate and coordinate errors, whereas
VaD patients would be expected to make the functional—
circumiocutory errors most often, However. a patiern of
errors that indicates dissociation of coordinate and superor-
dinate errors in AD (and possibly in VaD) was observed, and
these results cannot be explained on the basis of the item
characteristics.

Recent theoretical models view semantic knowledge as a
systematically organized network of interrelated concepts
and representations (Collins & Loftus, 1975; Lukatela,
Lukatela, Carello, & Turvey, 1993; Rumeihant & McClel-
land, 1986). These semantic units are presumably stored in a
hierarchically distributed fashion in the association cortices
(Marshall, 1988; McCarthy & Warrington, 1990). There s
still a considerable controversy regarding the nature of
naming retrieval processes (serial vs. paralilel) within the
semantic network (Goodglass et al., 1997; Kohn & Good-
glass, 1985; Martin, Weisberg, & Saffran, 1989). As the
association cortices gradually deteriorate, as in AD, either
the storage organization of semantic memory or retrieval
processes along the network may become disrupted and
result in a naming dysfunction.

The present results support the findings that in early AD
the semantic system is damaged and that availability of the
lower and more detailed nodes of this system is grossly
reduced, whereas the availability of the higher (superordi-
nate) level concepts appears preserved. The source of this
deficit may reflect structyral changes in the organization of

Groups by semantic error subtypes. AD = Alzheimer’s disease: VaD = vascular disease:

semantic knowledge or limited retrieval (processing) capaci-
ties. The present findings are based on an explicit (i.e.,
attentionally controlled) semantic memory task and do not
allow conclusions in this respect. Studies of semantic
priming, as measured by on-line reaction time on lexical
decision tasks (not controlied attentionally), are better suited
10 answer this question. However, in AD, these studies have
produced inconsistent results with priming effects ranging
from subnormal wo supernormal (Chertkow & Bub, 1990
Ober & Shenaut, 1988: for a review, see Ober & Shenaut,
1995). On the basis of this study, we would expect that
semantic priming effects in AD.would depend on the quality
of the prime target relation, with the priming of superordi-
nate concepts being superior to the priming of coordinate
concepts. We are currently testing this hypothesis.

We tum now to the comparison of VaD patients and
elderly controls. The results show that VaD patients have
naming problems because they produce more naming errors
compared to the healthy controls, with an increase in
visuoperceptual and semantic errors but not in phonemic
errors. As stated previously, semantic errors were the most
frequent error type in both VaD and controls. This finding is
consistent with earlier characterizations of naming in healthy
elderly participants (Albert, Heller, & Milberg, 1988) and in
neurologically impaired groups, such as those with Hunting-
ton’s disease and different types of aphasia (Hodges et al.,
1991; Kohn & Goodglass, 1985). Thus, this tendency to
make semantic errors seems common across different neuro-
logical populations and healthy elderly. This similarity
implies that the compiex naming process, especially at the
semantic level, is vulnerable to a wide range of neurological
changes. including the ones associated with normal aging,
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Fand cannot be ascribed to a single lesion site (Benson, 1979).

The unexpected observation that the VaD group showed a

?pearly significant tendency to make coordinate errors more
k often  nan superordinate or circumlocutory errors needs
farther exploration.

In conclusion, we showed that AD patients demonstrate a

j very similar pattern of general naming errors (t.c., visuoper-
B ceptual, semantic, and phonemic) when compared to VaD

ients and healthy, elderly control participants. In addition,

we showed that the pattern of subtypes of semantic naming
~ errors seen in AD patients is distinct from that seen in VaD

patients. This indicates that the tendency to make superordi-
nate 2rrors rather than any other type of semantic errors is
spe:fic to early AD.
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