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ABSTRACT 

In two studies, the naming errors of individuals with naming impairment following 

stroke, Alzheimer's dementia and traumatic brain injury (TEl) were compared. Study 1 

compared the en'ors of mild to moderately naming impaired individuals following stroke 

(n= 20), AD (n = 20), and TEl (n = 20), who were given a confrontation naming test. An 

en'or analysis was used to determine whether patterns existed within or across groups. 

Although each of these groups showed patterns in their naming errors, the differences were 

subtle. The particular types of naming elTors were disllibuted differently among the three 

groups. A more consistent finding was a trend in all three groups toward more semantic 

errors in those with mild naming impairment and fewer semantic error in those with more 

severe naming impairment. In the stroke and TEl groups there was a trend of more 

irrelevant errors in those with more severe naming impairment and fewer ilTelevant errors 

1 0 

in those with mild naming impairment. In Study 2, four groups of individuals post-stroke 

were given the same naming test. These groups were labeled high comprehension fluent (n 

= 17), low comprehension fluent (n = 10), low comprehension nonfluent (n = 11), and 

high comprehension non fluent (n = 10). Few naming error differences were found 

between groups, and these few differences were subtle. However the pattern in Study 1 

also occurred for the subjects in Study 2. Individuals with milder naming impairment had a 

high frequency of semantic errors across the four groups. Individuals with more severe 

naming impairment had a high frequency of irrelevant errors, across the four groups. In 

the naming error literature two main issues are addressed. First, are different populations 

of naming impaired individuals affected differentially or, alternatively, is the severity of 

naming impairment a more salient determinant of naming error pattern. For individuals 

with mild to moderate naming impailment, the results of the current study favor the latter 

conclusion. 



A COMPARATIVE ANAL YSIS OF NAMING ERRORS MADE BY SUBJECTS WITH 

NAMING IMPAIRMENT FOLLOWING STROKE, ALZHEIMER'S DISEASE, AND 

TRAUMATIC BRAIN INJURY 

Larry Boles 

Introduction 

Definition 

Naming is a process whereby a word assigned to a concept is spoken. We use this 

process in communicating every day. When we say, "Please hand me that book," we have 

successfully named an object with pages of writing bound in a cover. Although the 

process seems simple enough, there are several subprocesses to consider. A model of 

confrontation naming (Howard & Orchard-Lisle, 1984) that will be used for discussion 

here assumes a sequence of stages in the process (Figure 1). A picture is recognized. Its 

corresponding semantic representation is retrieved. This representation activates one or 

more entries in a phonological output lexicon. These entries are abstract phonological 

representations of words (that is to say, they are precursors to motor planning for speech 

sounds). An entry will produce an output once it has received sufficient activation to reach 

a threshold. This abstract phonological representation is converted into a motor ruticulatOlY 

program, resulting in a spoken word. 

The importance of naming may be most apparent when examining patients with 

naming disorders, often termed "anomia" or "dysnomia." "Please hand me that paperback" 

may not even raise the listener's eyebrow, whereas, "Please hand me that klob" is likely to 

cause concern. Neuroanatomic localization of naming has been elusive, as problems in 

naming have been reported following a variety of neural damage, including aphasia 

resulting from stroke, dementia, and traumatic brain injury (TBI). It is interesting that 

these three syndromes should share the clinical sign of naming impairment, given the 

1 1 
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Recognized 
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Phonological 
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Phonological 
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Abstract 
Phonological 
Representation 

Abstract 
Phono logica 1 
Representation 

Motor 
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Program 

Figure 1 Model of Naming (adapted from Howard & Orchard-Lisle, 1984) 

Spoken 
Word 
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differences in neuropathies. In the next section the neuropathies of the three syndromes are 

discussed, followed by a section on the neuroanatomy of naming. 

Neuropathy of Stroke. Dementia, and TBI 

"Stroke" is a disruption of the blood supply to the brain, resulting in disturbance of 

function of the part of the brain nourished by that blood vessel (Reinmuth, 1994). The 

population of interest for this study is that of stroke victims who also suffer from aphasia. 

The lesions caused by stroke are usually focal, and are usually confined to the left cerebral 

hemisphere in patients with aphasia. "Aphasia" is an impairment, due to acquired brain 

damage, of the ability to comprehend and formulate language. It is a multimodality 

disorder represented by a vaIiety of impairments in auditory comprehension, reading, oral

expressive language, and writing (Rosenbek, LaPointe, & Wertz, 1989). 

Dementia is a syndrome in which chronic progressive deterioration of intellect, 

personality, and communication occurs (Bayles & Kaszniak, 1987). Dementia can result 

from many causes, however individuals with Alzheimer's dementia (AD) will be studied 

here. In contrast to the focal damage of individuals with aphasia, patients with AD have 

diffuse brain damage. Their brains atrophy. and microscopic changes such as 

neurofiblillary tangles. neuritic plaques, and areas of granulovacuolar degeneration occur. 

Although damage is diffuse, positron emission tomography (PET) studies have shown 

decreased metabolism in frontal and temporoparietal cOltex (Benson, et al., 1983; Foster. et 

aI.. 1984). Memory loss. disorientation, and personality change are among the main signs 

reported by caregivers of AD patients (Chenoweth & Spencer. 1986). 

TBI refers to traumatic injuries of the head that result in cerebral dysfunction. 

Diffuse u,'{onal injury is the primary neuropathological characteristic of TBI (Adams, 

Mitchell, Graham, & Doyle, 1977), and is believed responsible for slowed mental 

processes and decreased attention in patients with TBI (Hartley & Levin, 1990). Focal 
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cortical contusions are associa.ted with direct impact often encountered in falls (Adamovich, 

Henderson, & Auerbach, 1985). These contusions are generally found in the frontal and 

temporal lobes. Contusion of the orbital surface of the frontal lobes and the anterior 

temporal lobes, as these impact against the bony prominences of the inferior cranium, may 

produce deficits in memory and executive functions. Focal damage may also occur as a 

result of skull fractures at the point of impact, or from hematomas (Jennett & Teasdale, 

1981). Swelling of the brain, increased intracranial pressure, and hypoxia are secondmy 

sources of generalized brain injury (Hartley & Levin, 1990). 

Localization of Namin g 

What we know about the localization of naming comes from two broad classes of 

methodology-- lesion studies and dynamic neuroimaging. Each of these methods provides 

different information. With lesion studies, behavior subsequent to known structural 

change is studied. Inferences are made by comparing subjects' performance to normal 

performance. With dynamic neuroimaging studies performance following brain injury or 

performance in the absence of pathology may be studied. One may observe evidence of 

normal neurological processing during carefully controlled tasks. This mayor may not be 

compared to neurological processing by subjects with brain injury. What follows is a 

representative sample oflesion studies and dynamic imaging studies most pertinent to the 

purposes of the current study. 

Lesion Studies 

Studies of patients with circumscribed lesions have provided much of the 

information regarding naming localization. With the lesion study method, a correlation is 

established between a lesion site and an experimentally controlled behavioral performance. 

For example, it has been demonstrated that lesions in the left hemisphere of right handed 

14 



subjects tends to produce language impairment. This language impairment does not tend to 

follow lesions of the right hemisphere (Damasio & Damasio, 1989). 

Evidence has also come from studies in which "temporary lesions" were created by 

electrical stimulation of intact neural tissue during neurosurgery under local anesthetic 

(Penfield & Roberts, 1959; Ojemann, 1983). Measurement of subsequent behavior can 

give us a window into the functions for which the lesioned part of the brain was 

responsible. However, it is inaccurate to say that a certain function is "located" in that 

region. We are only able to observe how the rest of the brain functions without that tissue 

(Goodglass & Geschwind, 1976). From these observations we infer that the impaired 

function was mediated by the lesioned tissue. 

Hillis, Rapp, Romani, & Caramazza (1990) reported the performance of a patient 

who had sustained a left-sided stroke in an area approximating Broca's area in the left 

frontal lobe. This patient made errors in reading, writing, naming, and comprehension that 

were nearly always semantically related to the target response, suggesting selective 

impairment in semantics in lexical processing, mediated by Broca's area. 

Milberg, Blumstein, & Dworetzky (1987) used a lexical decision task with a group 

of Broca's aphasia subjects, a group of Wernicke's aphasia subjects, and a group of 

normal control subjects. Subjects heard a triplet selies of words, and were required to 

decide whether the third word was "real" or not. The first and third words were 

semantically related to one, both, or neither meaning of the second word, which was 

semantically ambiguous. The Wernicke's aphasia subjects performed similar to the normal 

control group, whereas the Broca's aphasia group showed no semantic facilitation in any 

priming condition. This suggested that semantic representations were spared in the 

Wernicke's subjects, and that a deficit in automatically accessing the lexical representation 

(i.e., a deficit in semantics) of words was present in the Broca's aphasia subjects. 

1 5 



Zingeser & Berndt (1990) reported on five agrammatic subjects (presumably with 

antelior lesions) and five anomic subjects on several tasks requiring naming of nouns or 

verbs. The agrammatic subjects had a disproportionate difficulty naming verbs versus 

nouns. whereas the anomic subjects did not have this discrepancy. One interpretation for 

the discrepancy offered by Zingeser & Berndt was a semantic category-specific deficit. 

This was consistent with previous research on category-specific deficits in patients with 

anterior lesions (McCarthy & Wanington, 1985; Warrington & Shallice, 1984). 

Sherman & Schweickert (1989) designed a sentence-picture matching task in which 

they systematically varied syntactic complexity, semantic reversibility, and plausibility. 

Five agrammatic patients with left anterior lesions approximating Broca's area participated 

in the study. In semantically constrained conditions, subjects almost always chose the 

most plausible picture, both when it cOlTesponded to the meaning of the sentence 

(presented visually) and when it did not. That is, the subjects made semantic errors. 

Caramazza, Berndt, & Basili (1983) repolted on a patient with an infarction of the 

left posterior superior temporal gyrus. This patient suffered from an auditory processing 

deficit. He was unable to reliably identify spoken consonants and vowels, could not 

discriminate spoken words from nonwords. and was unable to understand simple spoken 

sentences. However. he was able to discriminate visually presented words from 

nonwords, and could understand written words. 

Kay & Ellis (1987) reported on a patient following removal of a large benign 

meningioma in the left temporal lobe. This patient was able to provide rather complete 

semantic information about target concepts, but was unable to state any phonological 

properties of the target word, nor did he benefit from phonemic cueing. Kay & Ellis 

suggested this patient had difficulty retrieving complete phonological fOlms, in the absence 

of semantic impairment. 

1 6 
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Ojemann (1983) used electrical stimulation in a series of experiments with subjects 

prior to surgery to control intractable seizures. Ojemann used electrical stimulation 

techniques pioneered by Penfield & Roberts (1959), but perfected such that more discrete 

localization was possible. Although electrical stimulation methods differ dramatically from 

lesion studies, the effect of direct cortical stimulation when a patient is engaged in a 

language-oriented task is to disrupt that task, creating a "temporary lesion." The effect of 

this temporary lesion disappears when the stimulation is removed. Using this method, 

Ojemann found naming to be disrupted upon stimulation of frontal cortex (corresponding to 

Broca's area) and temporal sites (corresponding to Wernicke's area). At adjacent sites (.5 

to 1 cm away) no naming errors were evoked. 

A localization picture begins to emerge from lesion study data. Semantic 

processing appears to be mediated at or near Broca's area, in the left frontal lobe. 

Phonological processing for the purposes of naming appears to be mediated in the temporal 

lobe, at or near Wernicke's area. Evidence from neuroimaging studies, reviewed below, 

contributes further evidence for this organization. 

Dynamic Neuroimaging 

Positron emission tomography (PET) and functional magnetic resonance imaging 

(tMRI) are two methods used recently to study functional anatomy in the human brain. 

When a particular part of the brain is active, the metabolic activity in that region increases. 

PET uses positron-labeled compounds to detect such metabolic activity. These positron 

emitters may be injected or inhaled, making PET a relatively noninvasive procedure. 

The two techniques for inferring neuronal activity in PET studies are regional 

cerebral blood flow (rCBF) and glucose metabolic rate (GMR). The advantage of the 

rCBF technique over the GMR technique is improved temporal resolution due to the 

properties of the glucose analogs used with GMR. Under normal conditions, GMR and 

rCBF are highly correlated. However, under the condition of ischemia this correlation is 



not valid, thus GMR is the method of choice for PET studies involving aphasic subjects 

(Petersen & Fiez, 1993). With GMR, one measures the use of glucose (i.e., its 

metabolism) during tasks designed to examine brain-behavior relationships. It is inferred 

that the areas of the brain that "light up" on the PET scanner represent regions of increased 

neuronal activity. 

There are advantages to using PET techniques for studying naming and other 

behaviors. Unlike lesion studies, PET enables the examiner to observe "metabolic 

abnormalities." For example, a stroke in the frontoparietal region can result in reduced 

metabolic activity in the temporoparietal region (Metter, 1987). Even in the presence of 

pathology however, PET enables a dynamic (and in some cases an on-line) window to 

brain activity during specified tasks, rather than a "blind" inference based on destroyed 

tissue and subsequent behavior. Another advantage to PET techniques is that normal 

subjects may be used as the experimental subjects. This gives us a more direct view of 

normal language processes than lesion studies, which rely heavily on inferences regarding 

normal behavior. 

There are also disadvantages to using PET scanning for examining brain-behavior 

relationships. First. many PET studies use a subtraction method for inferring function 

during the experimental task (Petersen, Fox, Posner, Mintun, & Raichle, 1989a). A PET 

scan is obtained while the subject is in a resting state, and then again while pelforming a 

task (e.g., naming). The regions of the brain registering during the resting task are 

subtracted from those regions registering during the experimental task. The difficulty 

arises because different resting conditions may result in different types of brain activity 

both across patients and within patients (Mazziotta, Phelps, Carson, & Kuhl, 1982). The 

resting condition (e.g., eyes open, ears unoccluded; eyes closed, ears occluded) must 

therefore be specified. Further, it must be assumed that all subjects use similar cognitive 

processes during the experimental task, which is not always the case. Tasks for PET study 
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are chosen to minimize the number of strategy options, and where intersubject differences 

may occur, these are presumably minimized in the process of intersubject averaging 

(Metter,1987). Interpretation of results must be appropriately cautious however. 

A review of several studies using PET technology follows. Although confrontation 

naming was not used as an experimental task, these studies all contribute to the topic. 

Metter (1987) reported a study of 65 stroke patients in the resting state only (eyes 

open, ears unoccluded). Five patterns were discovered. First, there were metabolic 

abnOImalities in the lesioned areas. Second, metabolic abnormalities (Le., in addition to 

structural lesions) were found in either temporoparietal or frontoparietal regions but not 

both. A third pattern was both temporoparietal and frontoparietal metabolic abnOImality. 

The lesions associated with this third pattern tended to be larger, and to extend deeper into 

the lenticular and internal capsule. Fourth, in patients with thalamic lesions, mild metabolic 

changes throughout the ipsilateral hemisphere were found. Improved metabolic 

abnormalities over time was the ftfth pattern, and was found on repeated studies of 

individual patients. 

Metter, Kempler, Jackson, Hanson, Mazziotta, & Phelps (1989) examined three 

groups of aphasic subjects (those with Broca's aphasia, Wernicke's aphasia. or conduction 

aphasia) and one group of age-matched nOlmal control subjects. using PET scans (during a 

resting state, with eyes open, ears un occluded) and CT scans. Structurally, the CT scans 

showed no differences between the Wernicke's aphasia group and the conduction aphasia 

group, whereas PET scanning revealed significantly decreased metabolism in the parietal 

area in the Wernicke's aphasia group compared to the conduction aphasia group. What 

differentiated all aphasia groups from the control group was decreased metabolism in the 

left temporal lobe. This occurred despite the lack of structural abnormalities in this region 

for some patients. 
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Wise, Hadar, Howard, & Patterson (1991b) used PET to examine changes in 

regional cerebral blood flow (rCBF) during language activation tasks in a group of normal 

subjects. These researchers used a subtraction task paradigm, with four experimental 

language tasks. The subtraction task was a resting state (Wise and colleagues did not 

specify the task). Subjects listened to a list of nouns, and generated appropriate verbs 
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(e.g., car - "drive"). Subjects did not speak for any of these tasks. Subjects may have 

been asked not to speak so that inferences regarding word retrieval were not complicated by 

neural activation of regions responsible for motor execution, although again the authors did 

not specify such. Activation of association cortex approximating Wernicke's area in the left 

posterior superior temporal gyrus (PTSG), in left dorsolateral prefrontal cortex (DLPFC) 

approximating Broca's area, and in the supplemental motor area (SMA) was found, after 

subtraction from the resting state condition. Although subjects were required to remain 

silent, activation of the SMA suggested the recruitment of networks involved in speech 

production. Thus, Wernicke's area and Broca's area were implicated in the generation of 

verbs. 

Petersen, Fox, Posner, Mintun, & Raichle (1989b) measured CBF in normal 

subjects during several language tasks. Results from a rhyming task strongly implicated 

temporopruietal cortex in phonological encoding. Speech production activated regions in 

Broca's area in the left hemisphere. Because this area was also activated during simple 

tongue movement and hand movement, these researchers inferred that Broca's area was 

associated with some aspect of motor programming, rather than specifically with linguistic 

or speech functions. During a repetition task, the SMA was activated, which was 

consistent with findings of Wise, et al. (1991b). In a semantic association task (monitoring 

words in a list for members of a particular semantic category), left anterior inferior frontal 

lobe activation occurred. This same area was activated when subjects were required to state 

a verb associated with a noun. 
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Frith, Fristion, Liddle, & Frackowiak (1991) used rCBF measures on four normal 

subjects during several language tasks. Increases of cerebral activity were noted in the left 

DLPFC during a word generation task (name as many jobs as the subject can in three 

minutes, and generate words beginning with the letter 'a'). When subjects were required to 

decide whether a stimulus was a word or a non-word, increased rCBF was noted in the 

superior left temporal regions bilaterally (although more markedly on the left). 

Magnetic resonance imaging (MRI) uses the magnetic properties of spinning nuclei 

of hydrogen atoms in human tissues. These nuclei have their own "pulse", which can be 

excited by a radio signal broadcast at their specific frequency (i.e., "magnetic"). The decay 

of this "resonance" can be converted by computer to shades of gray, white, and black, 

according to the strength of the signal, and converted to an "image" of these tissues, hence 

"magnetic resonance imaging." MRI uses pulse sequences to look at the metabolic and 

molecular environment of different brain regions. For example, with the inversion 

recovery pulse sequence, differences in white and gray matter of the brain are clearly seen. 

In contrast, the spin echo sequence has been used to detect edema and other neurological 

changes (Rosenbek et al., 1989). MRI, unlike CT and other imaging techniques, is 

noninvasive, and does not use radiation. Its images provide sharper anatomic detail than 

do CT images. This technique is best suited for soft tissue imaging and in fact does not 

visualize bone well. 

Recently "functional MRI" (£MRI) has enabled analysis of tissue metabolism 

(Heindel & Steinbrich, 1990). This method uses magnetic resonance spectroscopy (MRS) 

to observe normal and pathologic reaction rates of metabolic pathways. Although the 

technology is more recent than conventional MRI, the same machine can be used for both 

methods (Prichard & Rosen, 1994). The resolution of fMRI is sufficiently clear that single 

images of individual subjects may be used to infer function, rather than group averaging 

procedures used in PET studies. As with PET studies of cognitive function, image 



subtraction is used, with control task images being subtracted from experimental task 

images (McCarthy, Blamire, Rothman, Gruetter, & Shulman, 1993). 

A disadvantage for tMRI methodology is its availability. Subjects with metallic 

substances (such as aneurysm clips) cannot safely undergo MRI imaging. Equipment 

commonly used during naming tasks, such as reaction time devices and headphones. must 

be kept away from the scanning environment. The MRI equipment is extremely loud. 

which can create problems during listening tasks, and which must be dealt with dming the 

image subtraction process, as discussed with PET technology. It is also necessary for 

subjects to remain very still during imaging, making imaging during speaking tasks 

pmticularly limiting. 

McCarthy et aI. (1993) used tMRI in examining seven subjects during tasks similar 

to those used by Petersen et al. (l989b). During a "generate" task requiring subjects to 

state verbs when given nouns, left inferior frontal cortex was active. The corresponding 

area in the right hemisphere was also active in two subjects for whom this was tested. 

However, these researchers speculated that the right hemisphere findings were attributable 

to motor execution, because the right hemisphere was not involved when subjects were 

required to generate the verbs silently. 

Binder & Rao (1994) designed a "semantic monitoring" task, requiring subjects to 

respond to a list of auditorily presented animal names. They were to respond when they 

considered the animal to be both a) found commonly in the United States, and b) used 

commonly by people as pets, food, or clothing. Thus a decision had to be made based on 

semantic knowledge. Activation of left lateral frontal, parietal-occipital, and temporal

occipital regions occurred during this task, but not during a control task, requiring passive 

listening to pure tones. These results were consistent with the results of Peterson et al. 

(1993a) in identifying lateral frontal areas during semantic processing, but Binder & Rao 

also found posterior areas to be activated. The latter result was consistent with numerous 
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lesion studies with findings of semantic deficits following postel10r brain damage (e.g., 

Alexander, HiItbrunner, & Fischer, 1989; Bub, Black, Hampson, & Kel1esz, 1992). 

The findings from the PET and fMRI literature add more pieces to the naming 

localization puzzle. It appears that tasks requiring semantic operations (either semantic 

decisions or word generation) necessarily involve the frontallobe-- areas approximating 

Broca's area and regions more prefrontal. Tasks requiring phonologic operations 

necessarily involve temporoparietal regions. These results are consistent with lesion 

studies. 

Conclusions From Neuroanatomic Evidence 
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Given the neuroanatomy of naming and the neuroanatomicallocalization of aphasia, 

AD, and TBI, it is perhaps less surprising that the three syndromes share the clinical sign 

of naming impairment. The three syndromes share a preponderance of pathology in frontal 

and temporoparietal regions. As noted above, these areas of the brain are implicated in 

naming impairment, at least in the left hemisphere. Yet only poorly controlled or 

anecdotally reported information has been published on the naming impairment of any two 

of these popUlations, and none to date with all three. 

Rationale 

A qualitative analysis of naming performance may provide insight into the location 

(in the process of naming) of breakdown. For example, Kohn & Goodglass (1985) state 

that circumlocutions and semantic paraphasias may indicate that the phonological 

information for target words has not been accessed, whereas phonetic errors may indicate 

partial retrieval or impaired articulatory programming of phonological information. 

The study of naming errors may lend insight into the disorders that cause naming 

impairment. For example, it may be that the naming elTors of dementia may result from 

concepts being "lost" (Warrington, 1975). For some types of aphasia it has been 
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suggested that concepts are not lost, but access to their lexical representation (i.e., retlieval) 

is impaired (e.g., Goodglass & Baker, 1976; Shallice, 1988). The arguments for this 

dichotomy are far from resolved however, and a review of the relevant literature follows in 

the next section. 

Naming error research should enhance the process of differential diagnosis of 

language disorders, and improve our understanding of the relations between underlying 

pathologies and their realization in language (Goodglass, 1993). The study of naming 

errors may have important clinical implications as well. For example, if certain post-stroke 

aphasic patients only have difficulty accessing the phonological information for target 

words (Kohn & Goodglass, 1975), then semantic cueing of target words would not be 

beneficial to that group of patients. Milton et al. (1986) observed that binary and 

multidimensional naming error scoling systems do not aid in designing treatment goals for 

TBI patients. The same could be said for designing treatment goals for individuals with 

AD or aphasia. 



Literature Review 

Possible Confounds 

Analysis of naming elTOrS has been used to infer links between error response 

patterns and functionally specific disturbance with post-stroke aphasic subjects, subjects 

with dementia, and subjects with TBI. To study naming errors in different groups, certain 

variables need to be controlled. One of the most important of these variables is the severity 

of the dysnomia itself. It is possible, for example, that certain naming errors occur only 

when the dysnomia reaches a given level of severity. This would be particularly important 

for studying groups with different etiologies for the naming impairment. Another variable 

requiring control is the context in which naming is elicited. It has not been established that 

naming errors elicited during narrative tasks can be regarded as equal to elTors when the 

task is specifically to name an object or picture (i.e., confrontation naming). A picture 

naming task may induce individuals with aphasia to attempt to name objects which they 

would not attempt to produce in free conversation, for example (Kohn & Goodglass. 

1985). Further, pictured stimuli may activate a set of semantically related terms as possible 

responses which are less likely to be activated during free speech. Confrontation naming is 

often chosen for research tasks, because it can be easily controlled, allowing the 

investigator to compare a subject's responses to known targets, without providing 

phonological information about the target item (Henderson et al. 1990). 

Naming Error Analysis 

Naming errors are examined by many authors in the literature to follow. The 

questions one asks in naming research will dictate the type of naming error analysis, if any, 

to be used. The naming error analyses used in the studies reviewed below range from very 

general to very specific. All classified errors according to their relationship to the target 

utterance. For example, with the target word "flower," a response of "tree" has a semantic 



relationship to the target, while "fowler" has a phonemic relationship to the target. The 

relationship of other errors to the target may be more remote. For example, "boat" has no 

apparent relationship to "nower." The purposes of this study include determining whether 

naming elTor patterns exist within and between the three syndromes of stroke, dementia, 

and TBI. The naming analysis must, therefore, be sufficiently detailed to discover these 

patterns. A system adapted from Mitchum, et al. (1990) and represented in Table 1 serves 

that purpose. 

Data from Post-Stroke Aphasia Studies 

Studies of naming errors in subjects with post-stroke aphasia have primarily 

addressed the issue of different naming patterns in different types of aphasia. As a whole, 

these studies did not control for severity of the naming disorder, used different error 

categories, or did not report critical information, such as age or which errors were made by 

which group. A review of this literature follows. Table 2 summarizes the results of these 

studies and the problems, as they pertain to the current study. There were three classes of 

studies reviewed: a) studies in which patterns of naming errors among aphasia types were 

found; b) studies in which no such patterns were found; and c) studies in which relating 

aphasia type tn narning error patterns was not attempted. Data from the three classes of 

studies are reviewed. 

Studies in Which Patterns of Naming EITors Among Aphasia Types Were Found 

Ardila & Rosselli (1993) categorized naming errors in a group of 30 Spanish

speaking aphasic subjects. Some error patterns were reported for aphasic subtypes. For 

example, phonetic errors were strongly associated with perisylvian syndromes (Broca's, 

conduction, and Wernicke's aphasia). In transcortical motor aphasia, only semantic errors 

were observed. Phonetic errors and neologisms predominated the responses of subjects 
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Table 1 
Naming Response Scoring System 

RESPONSE TYPE 
COiTect 

a) target 
b) self-corrected response 
c) dysarthric/apraxic elTor 

or mild phonetic paraphasia 

Semantic Error 
a) coordinate or superordinate 

(semantic paraphasia) 
b) partial response (whole or 

part word) 
c) semantic rejection 
d) derivational error 
e) circumlocution or definition 

Phonetic En"or 
phonetic paraphasia (50% 
of the phonemes correct) 

Irrelevant ErrQr 
a) unrelated word 

real word that bears no 
appreciable relation to the target 

b) perseverative error 
repeated use of same response, either a 
previous item or not, or part of stimulus 

c) empty comment 
d) description 

Other Error 
a) visual misperception of target 
b) neologism 

nonword that bears no relation 
to the target 

c) no response 
silence 
denial of self-effort 

d) unclassifiable Error 
any response that can't be 
coded into the above categories 

EXAMPLE 

'bicycle' 
'a motorcycle, I mean bicycle' 
'pentil' for pencil 

'strawbeny' for banana; 
'animal' for elephant 

/lInk! for Lincoln 
'White' for White House 
'not a rake' for rake 
'smoke' for smoking 
'kids play with them' for ball 

'Ilun/' for spoon 

'comb' for pencil 

'that's pretty' for eraser 
'a girl' for Shirley Temple 

'can' for drum 

'/dakaz}' for motorcycle 

5 second time criterion 
'I don't know that' 
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Table 2 
Summary of Aphasia Studies' Findings 

Authors 
Ardila & Roselli (1993) 

Li & Williams (1991) 

Williams & Canter 
(1982) 

Kohn & Goodglass 
(1985) 

Laine et al. (1992) 

LeDorze & Nespoulos 
(1989) 
Mitchum et a1. (1990) 

Feyereisen et al. (1988) 

Stimley & Noll (1991) 

Findings Comment\) 
Lexical access problems in Broca's, transcortical a, c, d 
motor, anomic; lexical access and irrelevant en·ors 
in Wernicke's aphasia. 

More irrelevant errors in Broca's than Wemicke's. a 
conduction. More lexical access errors in 
conduction than Broca's. Irrelevant and lexical 
access errors in all groups. 

Lexical access problems in Broca's; lexical access a, b 
and irrelevant in Wernicke's; irrelevant problems in 
conduction and anomie aphasia. 

Weak association of eITor patterns with aphasia 
type. 

Complex relationship between aphasia type and 
naming error pattern. 

No relation between aphasia type and error pattem 

Weak relation between aphasia type and naming 
error pattern; irrelevant errors in more severe, 
lexical access errors in less severe 

Lexical access and irrelevant errors. 

Lexical access and irrelevant eITors in all subjects 

a 

a. g 

a (l . ::: 
(l 
::: 

a. e, f 

a.e 

a = naming severity not reported; b = delays counted as errors; c = overlap of naming 
errors among groups; d = naming task(s) not specified; e = error type not repolled by 
aphasia type; f = "no response" not defined; g = few subjects in each aphasia type 
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with Wernicke's aphasia. Subjects with anomic aphasia had a preponderance of semantic 

errors. 

The results obtained by Ardila & Roselli were in contrast to the findings of other 

authors (see Table 3). The reasons for the discrepancies probably lie in the differing 

methods. For example, Ardila & Roselli sampled naming using some (unreported) 

combination of aphasia subtests (Goodglass & Kaplan, 1979). Li & Williams (1991) used 

object descliption and an action naming task. Williams & Canter (1982) used picture 

description and confrontation naming tasks combined. Different naming en'or categories 

were also used in these studies. Finally, none of the above three studies reported naming 

impairment severity, which also could have affected naming performance. 

Studies in Which No Such Patterns Were Found 
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Kohn & Goodglass (1985) analyzed the naming errors of 43 aphasic subjects. Few 

differences in error type by aphasic subgroupings were found. Generally, when 

differences in naming error type occurred, the anomic aphasia subjects formed one group, 

and the Broca's, Wernicke's, and conduction aphasia subjects formed another group. For 

example, the Broca's, Wernicke's, and conduction aphasia subjects, as a group, produced 

significantly more phonetic errors than the anomic aphasia subjects. 

Laine, Kujata. Niemi, & Uusipaikka (1992) hypothesized three processing levels 

and corresponding disorders (which were assumed to cross the boundaries of the classic 

aphasia syndromes) in confrontation naming: the lexical semantic level; the lexical

phonological level, and the phoneme assembly level. Specific predictions for naming 

errors were made for each of these processing levels. Laine and colleagues concluded that 

there was a weak relationship between aphasia syndrome and pattern of naming error. No 

more than three subjects were included in any of their subgroups of aphasia, however. 

Thus the conclusions appear unwarranted due to sampling bias. 
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Table 3 
Type Of Naming EtTOrs By Aphasia Group In Three Studies Reviewed 

Ardila & Roselli Li & Williams Williams & Canter 
Broca's phonetic "I don't know," no delays, semantic, 

response grammatical 
Conduction phonetic circumlocutions perseverations, vague 

telms 
Wernicke's phonetic, neologistic circumlocutions, 

neologistic 
Anomic semantic delays, fewer semantic, 

fewer phonetic 
TCM semantic 



Three groups emerged from the data of LeDorze & Nespoulous (1989), crossing 

aphasia subgroup boundaries. Group 1 had fewer modalizations (comments about the 

task, or about the task difficulty) than actual attempts. They also produced more 

neologisms relative to semantic errors. Group 2 produced equal proportions of naming 

attempts and modalizations, few neologisms, and a large proportion of semantic errors. 

Group 3 produced more modalizations than naming attempts, and more neologisms than 

semantic errors. Severity of naming impairment was not reported however. 

Mitchum, Ritgert, Sandson, & Berndt (1990) concluded that only a weak 

relationship existed between naming response patterns and aphasia classification. These 

authors concurred with Kohn & Goodglass (1985) that this weak relationship results from 

the fact that aphasia classification is based primarily on spontaneous and narrative speech, 

whereas the confrontation naming task of their study was based on single-word 

production. 

3 1 

Mitchum et al. did find a relationship between severity and error pattern. When 

subjects produced few errors, these errors tended to relate to the semantic or phonemic 

characteristics of the target. The errors of more severely naming impaired subjects had less 

obvious relationships to the target, such as unrelated words. 

The study by Mitchum and colleagues adds a different dimension to the loss versus 

access debate. It may be that subjects with less severe naming deficits have difficulty 

accessing lexical items, regardless of aphasia type, and that more severe naming deficits 

implies loss of conceptual information. If that is the case, "loss" is an unfortunate term, 

unless it is argued that the concepts are later" found" (i.e., with recovery). Until the 

hypothesis is further tested, these "loss" errors will be referred to as "irrelevant" in this 

paper. That is, these irrelevant responses do not contain evidence of knowledge of the 

target word or (in the case of descriptions of the picture versus naming) do not contain 

evidence of knowledge of the task of naming (in Table 1, see Irrelevant EITors). 
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The conclusion by Mitchum and colleagues that only a weak: relationship existed 

between aphasia subtype and error pattern appears unwarranted, however. As few as three 

subjects represented some of the aphasia sUbtypes. 

No Attempt to Relate Naming Error Pattern to Aphasia Type 

Feyereisen, Van der Borght, & Seron (1988), found age of acquisition of target 

stimuli, picture familiarity, and word frequency to be the factors most highly correlated 

with aphasic perfOlmances. However, naming impairment severity was not reported, and 

these authors did not report the type of errors per aphasic syndrome. Finally, the "no 

response" erTor category was poorly defined, and was counted as an error, unlike other 

studies. 

Stimley & Noll (1991) examined naming errors in 20 aphasic subjects in three 

conditions, phonemic cueing, semantic cueing, and neutral cueing, using the same error 

categories as Williams & Canter (1982) and Kohn & Goodglass (1985). In all three 

conditions, the predominant errors were semantic errors, unrelated words, and phonetic 

errors. Neither severity patterns nor aphasia group patterns were reported however. 

Conclusions From the Aphasia Literature 

Two concepts characterize the literature on aphasic subjects' naming errors. The 

"type" concept contends that different patterns of naming en'ors occur in different types of 

aphasia. However, severity of naming deficit was not controlled in any of the studies that 

reached this conclusion. The "severity" concept contends that patterns of naming enws 

correspond to different severity levels of naming impairment. The authors of these studies 

used few subjects in each aphasia SUbtype, however. 

Naming Errol'S in Individuals with Dementia 

The primary issue in the literature on naming errors in dementia is semantic Joss 

versus semantic access. Some authors conclude that concepts are permanently "lost" from 



the memory of patients with dementia, and that this semantic loss explains the naming 

errors. Others conclude that some concepts are "lost," but other concepts are still stored in 

memory, but are not retlievable (l.e., access deficits). Still others conclude that only 

semantic access deficits explain the naming impairment in AD. However, 

underspecification of dementia severity, naming severity, or naming error type occurs 

frequently in this literature. Table 4 summarizes the findings from the dementia literature. 

Semantic Loss. Not Access Studies 
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Rochford (1971) compared the naming errors of subjects with dementia with those 

of post-stroke aphasic subjects, in response to line drawings of eight objects. Post-stroke 

aphasic subjects had a high frequency of object description errors and "no response." 

Dementia subjects primarily produced words that were perceptually similar to the target 

object. Rochford concluded that post-stroke aphasic subjects suffered from retrieval 

deficits. They rarely misrecognized objects. The dementia subjects rarely gave evidence of 

recognition, and Rochford concluded that these subjects suffered from perceptual deficits. 

The conclusions of Rochford are questionable however. The post-stroke aphasic 

subjects ranged in age from 9.5 to 70 years (no mean age reported), whereas the dementia 

group's mean age was 75.6 years. The dementia subjects' etiologies were not specified. 

except "in association with generalized cerebral lesions." This does not rule out multi

infarct dementia. which may cause a different linguistic profile than Alzheimer's disea<;e 

(Bayles & Kaszniak, 1987). 

Rochford's finding of a high frequency of misperceived drawings was not 

corroborated by Bayles (1982). in an experiment with 35 individuals wid1 senile dementia. 

Bayles found no evidence to substantiate the visual perception problem reported by 

Rochford. Only one instance of such a visual misperception was noted by Bayles. 

However. Rochford's test stimuli comprised line drawings of both familiar and unfamiliar 



Table 4 
Summary of Dementia Studies' Findings 

Authors 
Rochford (1971) 

Stevens (1989) 

Henderson et. al. (1990) 

Smith et al. (1989) 

Bayles & Tomoeda 
(1983) 

Kirshner et al. (1984) 

Shuttleworth & Huber 
(1988) 

COlmier et al. (1991) 

Bowle~ et al. (1987) 

Goldstein et al. (1992) 

Martin & Fedio (1983) 

Findings Comment~ 
Irrelevant errors in AD Ss; lexical access and irrelevant a, b, 
en'ors in post-stroke aphasic Ss. c 

Irrelevant errors in AD Ss; lexical access errors in post- a, e, f 
stroke aphasic Ss. 

Primarily in'elevant errors in AD Ss. 

Lexical access and irrelevant errors. a, b 

Lexical access errors in all groups; more severe h 
subjects had more irrelevant errors, less severe subjects 
had more access errors; no perceptual problems in AD 
Ss. 

Perceptual and linguistic factors contribute to naming a, d 
problems in AD. 

Perceptual and aphasic features contribute to naming g, h 
errors in AD. 

Irrelevant and lexical access errors in AD. a, b, 
c,j 

AD Ss produced mostly irrelevant errors. Control Ss 0 e 
produced mostly lexical access errors. 

More lexical access errors in AD. h 

Lexical access and irrelevant errors in AD. b,j 

a = naming severity not reported; b = severity of dementia not repo11ed; c = etiology of 
dementia not repOlted; d = naming task(s) underspecified; e = magnitude of differences 
very small; f = visual acuity problems in Ss; g = access and irrelevant errors combined; h = 
possible ceiling effects in one or more group; i = patient demographics underspecified; j = 
naming error analysis reliability not reported 
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objects (book, candle, drum, anchor, rake, dice, whale, scarecrow) and Bayles used color 

photographs of familiar objects (vacuum, coat hanger, chair, comb, feathers, scrub brush, 

flag, bathtub, matches, flowers, orange, cat, saw, zipper, bell). Thus, the likelihood of 

misperceiving objects would be higher for Rochford's stimuli. 
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Based on Bayles' findings, Stevens (1989) hypothesized that AD subjects would 

make relatively more errors on line drawings compared to photographs, because of 

increased likelihood of visual misperception. Post-stroke aphasic subjects would not, as 

their deficits were related to problems in retrieval. Results confirmed Stevens' hypotheses. 

Post-stroke aphasic subjects scored similarly on both types of stimuli, whereas AD subjects 

made more en'ors naming drawings than photographs. However, the magnitude of 

differences was very small, and most subjects had visual acuity problems. Stevens did not 

report type of naming error. 

Henderson, Mack, Freed, Kempler, & Andersen (1990) predicted that naming 

errors by AD subjects at two time periods (6 months apart) would occur mostly on the 

same items of the Boston Naming Test (BNT) (Goodglass, Kaplan, & Weintraub, 1983), 

which would be consistent with semantic loss rather than a retrieval problem. A hypothesis 

of impaired retrieval, on the other hand, would predict inconsistent intra-item peI1ormance. 

As predicted. consistent naming eITors (i.e., correct at Time I and Time 2 or incOlTect at 

Time 1 and Time 2) occurred 81 % of the time, supporting the semantic loss hypothesis. 

Lexical access was ruled out as a significant contributor to naming performance, because 

phonemic cueing elicited accurate responses only 22% of the time. 

The conclusions by Henderson et al. may apply to the subjects included in their 

study. Unfortunately it is unclear which subjects were included for analysis. They began 

with 19 subjects, but later stated that "only subjects responding to at least the tirst 40 BNT 

items on both occasions were included (p. 532)." How many of the original 19 subjects 

were studied is not stated, nor are their demographic and behavioral features. This makes 



generalization of these results impossible to judge. A naming eITor analysis was not 

attempted. 

Loss and Access Studies 

Smith, Murdoch, & Chenery (1989) classified naming eITors according to 

guidelines used by Kohn & Goodglass (1985). Their moderate to moderately severe AD 

subjects produced the following eITor types with greater frequency than the control group: 

whole-part word, semantic similarity, circumlocutions (i.e., access errors), nonword, 

unrelated word, perceptual single-noun eITors, and empty syntax (i.e., in·elevant errors). 

Smith et al. concluded that visual perceptual explanations of naming elTors for 

subjects with AD were ruled out, as most of the eITors made by these subjects required 

semantic knowledge of the target items. This was consistent with the findings of Bayles & 

Tomoeda (1983). Severity of naming impairment was not reported however. 
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Bayles & Tomoeda (1983) analyzed naming elTors in mild to moderately impaired 

dementia subjects in four etiological groups. Parkinson's, Huntington's, Alzheimer's, and 

multi-infarct dementia subjects named 20 colored pictures. Regardless of etiology, 

responses were most likely to be semantically associated with the target. Increased severity 

was associated with an increase in naming eITors, and an increase in iITelevant elTors. This 

finding is intriguing, as it is consistent with fmdings in the aphasia literature (Mitchum, et 

aI., 1990) of a smaller proportion of access eITors for more severe subjects and a higher 

proportion of access eITors for less severe subjects. 

Kirshner, Webb, & Kelly (1984) studied naming in 12 subjects with AD, ranging 

from mild to severely impaired. Naming stimuli were presented at four levels of perceptual 

difficulty: the actual object; a black and white photograph of the object; a line drawing of 

the object; and a masked line drawing of the object. Within the AD group, objects were 

named better than photographs and masked drawings. Photographs were named better 

than masked drawings, but not better than line drawings. There was no difference in 
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accuracy between drawings and masked drawings. Kirshner and colleagues concluded that 

both perception and linguistic factors contributed to naming problems in demented subjects. 

Shuttleworth & Huber (1988) concluded that disordered perception-recognition as 

well as aphasic features contributed to the naming errors in the AD patient population. 

Further, they speculated that several anomic syndromes might exist in AD, varying from 

mostly aphasic to mostly perceptual. The latter conclusion is consistent with the findings 

of Kempler et al. (1993), and provides a parsimonious explanation for some of the 

seemingly disparate findings of researchers studying naming in AD subjects. However, 

their error categories were less precisely defined than those in other studies. 

The AD subjects studied by Cormier, Margison, & Fisk (1991) produced a lower 

percentage of semantic errors, and a higher percentage of perceptual, no response, and 

unrelated response, compared to control subjects. These authors concluded that a 

perceptual component to the naming deficit in AD subjects should not be ruled out. 

However, no description of dementia or naming severity was reported. There were no data 

for scoring of naming errors either for intra-rater or inter-rater reliability. 

Mild to moderately severe AD subjects studied by Bowles, Obler, & Albert (1987) 

produced semantically unrelated errors as their most common type, but also produced a 

high number of semantically related errors. Categories included in other studies (see 

above) but combined under unrelated (in the terminology used in this paper, "irrelevant") 

errors by Bowles et al. were "I don't know," "no response," "visual misperccption," and 

"phonemic error." Because these errors cross the "access" versus "irrelevant" boundary 

used in other studies, it is difficult to compare these results with other studies. 

Access Only Studies 

Goldstein, Green, Presley, & Green (1992) examined naming errors in a group of 

41 subjects with mild-moderate AD who were subclassified into four groups, based on 

neuropsychological testing. The four subgroups comprised verbal, visual, mild global, 



ami severe global impairment subtypes. The global subtypes were defined as neither 

predominantly verbal nor predominantly visual patterns of impairment. All patient groups 

had higher frequencies of semantic en'ors than control subjects. The verbal impairment 

group had a significantly higher proportion of semantic errors than those with visual and 

severe global impairments. 

The results of Goldstein and colleagues are consistent with the semantic boundary 

erosion hypothesis (Bayles & Tomoeda 1983). According to this hypothesis the sharp 

distinctions in semantic attributes of even familiar concepts fade. Thus a patient with AD 

may refer to a dog as a cat, and eventually refer to rabbits and squirrels as cats. In the 

study by Goldstein and colleagues even AD subjects in the visual subgroup did not have as 

high a propOltion of visual error types as normal controls. However, tile possibility of 

ceiling effects in the normal control group exists for this study. The subjects in this study 

were homogeneous in severity, making a sub grouping based on sevel1ty impossible. 
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Mmtin & Fedio (1983) examined naming errors in a group of 14 subjects with mild 

AD, comparing their performance with a normative sample (Borad, Goodglass, & Kaplan, 

1980). The conclusions of Martin & Fedio are consistent with findings from other studies. 

This group of mildly impaired AD subjects made about as many errors with no obvious 

relation to the target (49%) as they did semantically related enws (51 %). Generalizing the 

results of this study is difficult however, due to the lack of specificity of subjects and tasks. 

Conclusions From the Dementia Literature 

Of the "loss only" studies, Rochford did not report severity or etiology of dementia. 

Stevens did not clearly delineate error categories, and may have had an aging effects 

confound, and Henderson et al. did not specify which of the potential subjects were 

included in their analysis. Of the "access only" studies, the control subjects in the study of 

Goldstein et al. averaged less than one error per sub test, suggestive of ceiling effects. 



Although Martin & Fedio reached the same conclusion, their AD group had approximately 

equal frequencies of elTors without an obvious relationship to the target (49%) and en·ors 

semantically related to the target (51%). 

Severity of dementia is intimately connected with the debate regarding propOitions 

of errors semantically or phonetically related to the target and elTOrs without obvious 

relationship to the target. Of the studies reviewed, all but two (Bayles & Tomoeda, 1983; 

Kempler, et aI., 1993) either did not report severity, or did not attempt to relate severity to 

naming error patterns. The AD subjects in the study by Kempler et al. were mild to 

moderately impaired. Although these authors reported that no relationship was found 

between dementia severity and naming consistency, the number of subjects who were mild 

versus moderate was not reported, thus it is difficult to determine if a relationship would 

have been expected. The explanation for a relationship between severity and naming elTor 

patterns by Bayles & Tomoeda appears to be the most consistent with the available data, 

across studies. Less severely impaired subjects had a higher propOition of enors related to 

the target (semantically or phonetically), and more severe subjects had a higher proportion 

of in·elevant errors. This explanation is consistent with Goldstein and colleagues and 

Martin & Fedio finding plimarily semantically related errors in their mildly impaired 

subjects. Thus converging evidence exists for the hypothesis that more severe dementia is 

associated with errors less semantically or phonetically related to the target, and less severe 

dementia is associated with errors more related to the target. 

Traumatic Brain Injury (TBn 

Naming is the most frequently reported linguistic deficit in TBI (Levin, Grossman, 

Sarwar, & Meyers, 1981; Sarno, 1980). The naming errors have been described as 

nonaphasic and confabulatory (Holland, 1982), however, few systematic descriptions of 

naming errors have been reported. 
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Levin et al. (1981) examined 21 subjects with TEL Severity of injury at the time of 

hospital admission was detelmined with the Glascow Coma Scale (Teasdale & Jennett, 

1974). Subjects ranged from 4 to 14 on the GCS (mean score 5), and median coma 

duration was 13 days (range less than 1 to 39 days). Naming, word association, and 

sentence repetition were assessed. 

Analysis of naming eITors was not reported systematically. Semantic 

approximations (e.g., "ankle" described as "foot") were reported common in subjects with 

generalized disturbance and in the specific deficit group. Circumlocutions were also 

reported, although to a greater extent in the specific linguistic disturbance group than in the 

generalized disturbance group. No other error data were reported, and criteria for the 

above two categOlies were not reported. Frequency of occurrence of the above two 

categories was not reported, except as "common" and "frequent," respectively. 

In a case study, Milton, Tunstall, & Wertz (1986) reported naming eITors in a TEl 

patient. A descriptive naming error system was applied to the patient's naming eITors on a 

confrontation naming task at 4, 7, 8, and 9 weeks postonset. A reduction in eITor 

frequency from 70% to 50% was accompanied by an interesting change in eITor pattern. 

The relative frequency of semantic coordinates increased, and perseverative intrusions and 

iITelevant or inaccurate responses decreased. Thus the relative frequency of iITelevant 

errors decreased with recovery in this patient, whereas the relative frequency of 

semantically related errors increased with recovery. However, other data were not 

reported, including absolute number of eITors, and frequency of other error categories. 

Hartley & Levin (1990), in a review article, reported anomie eITors as the most 

persistent language deficits in TBI subjects, particularly semantic approximations, 

circumlocutions, and literal paraphasias. These error types were based on a sample of 50 

subjects with TBI of "varying severity." Naming error data were not specified however. 
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Sarno (1980) examined naming in 56 subjects with TBI, at three months poston set. 

Sarno classified her subjects as aphasic, dysarthric, and subclinical. However, she defined 

aphasic subjects as those "whose use of speech for expression and/or reception was 

impaired." Although this description is indicative of aphasia, the lack of precision does not 

rule out disorders quite different from aphasia, such as deaf speakers, subjects with 

schizophrenia, and subjects who have had a laryngectomy. Further, the basis for aphasic 

designation was clinical observation, and Sarno stated that there was disagreement in some 

cases as to the diagnosis of aphasia. The mean scores on a confrontation naming task were 

significantly lower than a group of aphasic adults which had been used to establish norms 

for the naming test. Sarno did not analyze the naming errors. 

Funnell & Sheridan (1992) examined naming in a TBI patient who suffered 

contusions and edema in the right cerebral hemisphere. A partial right temporal lobectomy 

was performed (extent unknown). Naming errors were not systematically reported. 

However, the authors did state that the patient's errors consisted "mainly of a failure to 

respond," with some phonetic elTors. 

Thomsen (1975) evaluated clinical outcome of 12 subjects with clinical signs of 

aphasia following severe TBI. Naming elTors were not systematically reported, however 

verbal paraphasia was the most frequently reported naming error. Phonetic paraphasias 

and verbal perseverations were also reported. Although a list of sub test categories was 

provided by Thomsen. which sub tests from which particular aphasia tests was not 

reported, nor were criteria for diagnosis of aphasia. Thus, comparing the results of this 

study to other results is impossible. 

Conclusions From the TBI Literature 

It is ironic that, in a population for whom naming impairment is the most common 

linguistic deficit, we know so little about the nature of the naming errors. Conclusions 
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from the literature on TBI must be speculative at this time. The lack of specificity in the 

methodology necessitates this caution. However, the naming errors reported in subjects by 

Levin et al. (1981) and Hmtley & Levin (1990) were most consistent with a preponderance 

of lexical access errors in this population. The patient repOlted by Funnell & Shelidan 

(1992) produced mainly iITe1evant errors, but a few lexical access errors as well. In 

contrast to Funnell & Sheridan, the subjects examined by Thomsen (1975) produced 

mainly lexical access errors, with a few irrelevant errors. The patient reported by Milton et 

al. (1986) showed a relative increase in lexical access errors and a relative decrease in 

llTelevant errors with recovery. As in the dementia literature, the most parsimonious 

explanation is one of irrelevant errors in more severely naming impaired individuals, and 

lexical access eiTors in less severely naming impaired individuals. A systematic 

examination of naming errors in subjects with TBI could test that hypothesis. 

Summar"\' of Naming EITor Literature 

Generalizations regarding naming errors must be tentative. However, some 

populations of brain-injured subjects may exhibit predominantly irrelevant errors, whereas 

others may exhibit predominantly errors indicative of difficulty with lexical access. A 

separate but not mutually exclusive hypotl1esis would be that mildly naming impaired brain 

damaged individuals produce primarily indicative of lexical access difficulty, whereas more 

severely naming impaired individuals produce primarily iITelevant errors. A well

controlled naming error analysis could test these hypotheses. 

Given the methodological problems discussed in the above literature review, a 

study which examines naming errors in subjects with known brain injury must control for 

several possible confounds. The current study attempted this control using the following: 

1) Subjects who have sustained a stroke had both aphasia type and severity specified. In 

addition, 10 subjects in each aphasia type participated in the study. 
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2) The diagnosis of dementia was made using NINCDS-ADRDA criteria (McKhann et aI., 

1984). Severity of dementia was specified with the MMSE. 

3) The naming instrument itself (the TNT) was standard across subjects. 

4) The naming error analysis (Table 1) was sufficiently detailed to capture a variety of 

en·ors, yet categorized en-ors in order to capture patterns of naming impairment. 

5) Naming severity was controlled by matching subjects in each of the three groups by 

overall naming impairment seveIity. These three groups comprised individuals with 

naming impairment following stroke, AD, and TBI. 



Purpose 

The purposes of the current study were: 

1) Determine the frequency of naming error type in subjects with naming impainnent 

following stroke, AD, and TBI; 

2) Determine the frequency of naming error type in subjects with different aphasia types in 

the group of subjects who have sustained a stroke; 

3) Detelmine the frequency of naming error type in subjects with varying severity of 

naming impairment; and 

4) Determine what independent variables (severity of disorder, severity of naming 

disorder, etc.) contribute (and to what degree they contribute) to naming impainnent 

severity. 

The predicted outcomes of the current study are: 

1) Subjects who have sustained a stroke will produce significantly more semantic errors 

than AD subjects, when severity of naming impairment is controlled; 

2) Subjects who have sustained a stroke will produce significantly more semantic errors 

than TEl subjects, when severity of naming impairment is controlled; 

3) Subjects who have sustained a stroke will produce significantly more phonetic eITors 

than AD subjects, when severity of naming impairment is controlled; 

4) Subjects who have sustained a stroke will produce significantly more phonetic eITors 

than TEl subjects, when severity of naming impairment is controlled; 

5) AD subjects will produce significantly more irrelevant errors than subjects who have 

sustained a stroke, with naming impairment severity controlled. 

6) TEl subjects will produce significantly more in·elevant errors than subjects who have 

sustained a stroke, with naming impairment severity controlled. 
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7) Subjects in different aphasic subgroups (from the group of subjects who have sustained 

a stroke) will exhibit naming error patterns unique to their aphasia subgroups. For the 

purposes of this study, aphasic sUbtypes will comprise fluent, nonfluent, high auditory 

comprehension, low auditory comprehension. This grouping was determined on the basis 

of aphasia testing. 

8) Across diagnoses, there will be a pattern of an increasing frequency of semantic errors 

in subjects with mild naming impairment, and a decreasing frequency of semantic errors in 

subjects with severe naming impairment. 



Methods 

Two studies were conducted. Study 1 included three groups: stroke subjects; AD 

subjects; and TBI subjects. Study 2 included only stroke subjects in the four subgroups 

mentioned above. 

Study 1 

The Confrontation Naming Test 
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A confrontation naming test created by Holland, Forbes, and Fromm (1994), the 

Tucson Naming Test (TNT) was used for this study. The TNT was created as a translation 

of the Tokyo Naming Test by Watamori, Fukusako, Monoi, and Sasanuma (1991), which 

provided data on individuals with aphasia and AD, and on which nonaphasic individuals 

performed at ceiling. The TNT is composed of 50 items. Line drawings (35), 

photographs (10), and miscellaneous items (5) (for example, a red square for "red") are 

included. The test comprises common nouns (22), proper nouns (10), verbs (10), and 

adjectives (8). 

The Response Coding Svstem 

The general model of picture naming that served as a basis for the development of 

the naming error analysis system has been used in previous work on naming (Howard & 

Orchard-Lisle, 1984; Ratcliff & Newcombe, 1982). According to this model (Figure 1). 

the minimal processing components required to carry out confrontation naming include 

recognition of the stimulus, semantic analysis, phonological retrieval, and motoric 

execution. Empty comments, unrelated words, neologistic errors, and descriptions (see 

Table 1) would result from difficulty prior to semantic representation retrieval. Semantic 

and phonetic elTors would result from difficulty at the semantic retrieval level or at some 

place thereafter. The hypotheses listed above do not purport an "all or nothing" pattern of 



naming impainnent. That is, an individual subject (and each of the three groups of 

subjects) was predicted to produce a variety of naming eiTor types, with patterns observed 

toward a preponderance of difficulty plior to or after the level of semantic retrieval. 

A word is in order about the choice of eiTor categOlies for the hypotheses listed 

above. Previous research has included groupings of error categories in a somewhat 

arbitrary manner. For example, semantic and phonetic eiTors have been combined as 

"related" errors, and no response and empty comments have been combined as "loss" 

errors, indicating loss of conceptual information. It does not appear defensible to group 

eiTor categories in this manner however. For example, "related" is not a useful term either 

theoretically or practically. Combining the categories of semantic errors, phonetic errors. 

and circumlocutions into "related" renders the composite category too vague to be useful. 

Similarly a lack of response may occur for any number of reasons (e.g., lack of attention. 

boredom, or lack of recognition of a stimulus item) and may occur for quite different 

reasons than an unrelated word response. However some eiTor categories are clearly 

irrelevant to the target stimulus. These are unrelated words, perseverative elTors, empty 

comments, and descriptions. These categories were operationally defined as "irrelevant," 

as they were either not an attempt at naming (in the case of descriptions of the picture). or 

were considered irrelevant to the actual target response. 

Suhject) 

Twenty subjects in each of the three syndrome groups were recruited. Subjects 

were recruited from the Tucson community via professionals (physicians, speech-language 

pathologists), local senior citizen centers, and in some cases by word of mouth from other 

subjects. The criteria for subject selection, and rationale follows. All subjects met the 

following criteria: 
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1) English was the plimary language. This criterion was included to make the judgment 

regarding naming accuracy and naming error type accurate (as the judges were monolingual 



English speakers). This also insured that a naming error was not a result of difficulty with 

English as a second language. 

2) The subject must be at least 16 years of age. This was included to ensure that all 

subjects had an adequate vocabulary for the TNT. 

3) The subject must have no history of seizure disorder. 

4) The subject must have no history of psychiatric illness. 

5) The subject must have no prior history of brain damage. 

6) The subject must be free of psychoactive medication. 

7) The subject must have sufficient hearing sensitivity and speech discrimination to pass 

a speech discrimination task with 80% or better accuracy; 

8) The subject must have normal premorbid intelligence as estimated by the regression 

equation developed by Wilson, Rosenbaum and Brown (1979); and 

9) The subject must have sufficient visual acuity to pass the visual pretests described 

later in this section. Criteria 3-9 were included so that as many variables (other than the 

presenting neurological damage) as possible were ruled out as contributing factors in 

naming performance. Each of these problems in criteria 3-9 have the potential to affect 

naming performance. 

10) All subjects must show evidence of naming impairment. Five errors out of 50 test 

items was arbitrarily chosen as the cutoff mark for this criterion. This criterion was 

included to avoid ceiling effects. 

In addition to the above criteria. AD subjects were required to meet the criteria for 

diagnosis of probable AD (McKhann. et al .. 1984). This was included so that the 

influence of other complicating illnesses could be minimized. 

To document the nature and severity of impairment of the TBI subjects. the Brief 

Test of Head Injury (Helm-Estabrooks and Hotz, 1991) was administered. One of the 

challenges for including patient populations with such different neurological and clinical 
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profiles is making them comparable. This was accomplished by matching subjects in each 

diagnostic category by absolute number of errors on the TNT (i.e., by severity of naming 

impairment). 

Demographic information on subjects is presented in Table 5. For the group of 

stroke subjects, their severity scores placed them in the mild to moderate range, on the 

average. This will be discussed further in the Results and Discussion sections of this 

paper. As expected, the three groups did not differ in total number of errors (p > .05). 
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The group of stroke subjects was significantly more educated than either the AD (p < .05) 

and TBI groups (p < .05), which did not differ from each other in education. The AD 

group was significantly older than both the TBI (p < .05) and stroke subject groups (p < 

.05). The stroke subject group was significantly older than the TEl group (p < .05). None 

of these differences were of concern for this study, as subjects were matched on the 

severity of their naming impairment. Localization of lesions in the aphasia and TBI groups 

was obtained by CT scan repOlts. These data are reported in Table 6. 

Procedures 

All sessions were audio taped, and naming errors coded off-line. Accuracy was 

scored on-line. The subject and the examiner were comfortably seated in a quiet room. 

The first two items were not used in either naming severity scoring or error scoring. They 

were included to determine the subject's ability to perform the task, and to determine 

whether visual acuity was adequate for the purposes of the study. If tl1e subject failed to 

correctly name either of the first two items after phonemic cueing, testing was 



Table 5 
Stlld~ I Suhjects 

Group Number 
of Errors 

Stroke 15.20 
(n = 20) (9.48) 

AD 15.05 
(n = 20) (9.94) 

TBl 15.35 
(n = 20) (9.65) 

Educalion* 

14.45 
(3.15) 

11.45 
(2.82) 

12.1 () 
( 1.80) 

Age** 

70.30 
(9.79) 

78.35 
(6.34) 

26.60 
(9.08) 

Scvcl1iym 
Disorder 
77.25 
(25.59) 
84.46 
( 14.88) 

15.35 
(5.50) 

10.40 
(3.33) 

(ADP) 

(WAB) 

(MMS) 

(BTHI) 

Type of 
Aphasia 
R anomic 
6 conduction 
2 Wernicke's 
4 Broca's 

N/A 

N/A 

Etiology 

20 stroke 

N/A 

Gender 

14 male 
6 female 

7 male 
13 female 

15 motor vehicle accident 15 male 
1 bicycle accident 5 female 
1 blunt trauma 
5 unknown 

ADP = Aphasia Diagnostic Profiles; W AB - Western Aphasia Battety; MMS = Mini-Mental State ExaminiuOn; BTHI = Brief 
Test 0 f Head I nj ury. Val LIes in paren theses are standard deviations. 
*Post-hoc repeated measures ANOV A revealed that the aphasia group had significantly more years of education than AD (p < 
.05) and TBI (p < .05) groups, which did not differ from each other. 
**Post-hoc repeated measures ANOV A revealed that the AD group was significantly older than hoth the TBI group (p < .05) and 
aphasic subjects groups (p < .(5). The aphasic subjects group was older than the TBI group (p < .05). 
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Table 6. 

A. Localization Data for Stroke Subjects 

1LEP Large left parietal 
2LPH Deep left centrum semiovale 
3LAP Large left temporal parietal 

4L WK Left CVA 
5L TH Left superior/middle temporal; left angular gyrus 
6LIT Left superior temporal 

7LGB Left posterior parietal 
8LBB Left temporal/parietal infarct 
9LA W Left middle cerebral artery distribution 
lOLSR Left basal ganglia 
11LDF Left anterior/posterior/inferior frontal; left anterior parietal 
12UA Negative CT 

13LMP Negative CT 
14LKG Left temporal4x5 cm hematoma 
15LGK Large left distribution entire middle cerebral artelY 
16LTD Left temporal/parietal 
17LDA Left anterior middle cerebral artery distribution 
18LRR Left middle cerebral artery distribution 
19LFV Left temporal/parietal 
20L VH Large left distribution entire middle cerebral artelY 

B. Localization Data for TBI Subjects 

1TJG N/A 
2TMS N/A 
3TJH Right temporal contusion; right frontal/temporal diffuse axonal injury 
4TCB Left frontal hematoma; left frontal tip lobectomy; depressed frontal skull fracture 
5TIT Bilateral frontal shear hemOlThage; left parietal encephalomalacia. 
6TJR Right anterior interior. capsule hemorrhage; bifrontal diffuse axonal injury 
7TCS Large right frontal parietal subdural hematoma 
8TBH Left frontal/parietalloccipital/cerebeUar hemorrhage 
91EB N/A 

lOTDS Brain stem contusion 
11 TJA Left temporal subdural hematoma; frontal contusion; left temporal/parietal 

contusion 
12TTS Right parietal hemorrhage 

13TKG Left subdural hematoma; small brain stem hemorrhage 
14TGH N/A 
15TCW N/A 
16TMR Left parietal subdural hematoma 
17TDW Left occipital subdural hematoma; left basal ganglia. corpus callosum shear 
18TCR Left frontal/temporal/parietal subdural hematoma 
19TPA Left parietal epidural hematoma 
20TIJ Left frontal/parietal subdural hematoma 
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discontinued, and the subject was eliminated from the study. The "best" response (defined 

as closest to target by the scorers) was recorded as the basis for scoring and coding. 

Reliability 

A second examiner listened to 10% of the samples from each group. IntelTater 

reliability was derived by dividing agreements by opportunities for agreement. Reliability 

thus established was .90. 

Study 2 
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Forty-eight post-stroke aphasic subjects were recruited for Study 2. These 

comprised the 20 post-stroke aphasic subjects in the first study, plus 28 additional subjects. 

Fluency was determined by criteria established in the test protocols for the W AB and the 

ADP. To assign subjects to a high comprehension subgroup, a score of greater than 10 on 

the auditory comprehension composite score for the ADP and a score above 8 on the 

auditory comprehension composite score on the WAB were chosen. These numbers were 

chosen following an analysis of data on 20 subjects in this study who had been 

administered both the W AB and the ADP in the course of their treatment at the Aphasia 

Group Clinic in the University of Arizona's Speech and Hearing Sciences Department. An 

auditory comprehension score of 10 on the ADP represents the 50th percentile fOi the 

norming sample used to develop the ADP (Helm-Estabrooks. 1991). This norming sample 

was composed of left brain damaged individuals. The average difference in auditory 

comprehension scores on the W AB compared to the ADP was -2.4 (standard deviation = 

1.87). This score of 8 placed subjects in the mid-range of auditory comprehension for two 

groups of aphasic patients considered to have a relative strength in auditory 

comprehension-- individuals with conduction aphasia and anomic aphasia (Kertesz, 1979). 



The procedures for Study 2 were identical to Study 1, except for the subjects 

pm1icipating. Study 2 was intended to test Predicted Outcome 7, whereas Study 1 was 

intended to test the remaining predictions. Table 7 displays demographic information on 

subjects for Study 2. As noted, the high comprehension fluent group was significantly 

older than the high comprehension nonfluent group (p < .05). Severity of aphasia scores 

(the Severity Index score on the ADP and the Aphasia Quotient score on the W AB) and 

auditory comprehension scores (from auditory comprehension subtests of the ADP and 
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W AB) were converted to z-scores to determine whether differences existed between groups 

on these measures. No significant differences occurred between groups on severity of 

aphasia (F = 2.47; p < .05). As expected, a one-way ANOV A revealed significant 

differences between groups on auditory comprehension scores (F = 20.05; P < .05). Post

hoc testing revealed significant differences between the fluent groups (p < .05) and the 

nonfluent groups (p <.05), but not between the two high comprehension groups (p > .05). 

nor between the two low comprehension groups (p > .05). 



Table 7 
Study 2 Suhjects 

Group Numbcr· EducaGonAge* Sevelityof Type of Aphasia AudilOlY Gender 
of Errors Aphasia Comprehen-

sion** 
High 14.53 14.35 69.82 83.08 (ADP) 9 anomie 12.5 (ADP) 14 male 
Comprehension (10.08) (2.94) (9.64) (25.59) 8 conduction (1.31) 3 femalc 
Fluent 74.82 (WAD) 9.37 (WAB) 
(n = 17) (23.58) (0.82) 

Low 30.10 13.70 69.20 77.50 (ADP) 1 anomie 8.17 (ADP) 6 male 
Comprehension (11.52) (2.58) (12.09) (27.57) 3 conduction (1.33) 4 female 
Fluent 46.23 (WAB) 6 Wernicke's 6.41 (WAB) 
(n = 10) (15.48) (1.63) 

Low 34.00 14.91 66.45 69.00 (ADP) 9 Broca's 8.50 (ADP) 10 male 
Comprehension (14.91) (3.48) (11.22) (32.53) 2 Global (0.71) l1emale 
Nonlluent 42.46 (WAB) 5.82 (WAB) 
(n = 11) (22.78) (1.88) 

High 18.50 14.80 55.20 51.50 (ADP) 10 Broca's 11.67 (ADP) 6ma1e 
Com prehension (8.61) (2.35) (16.78) (2.12) ( 1.15) 4 female 
Nont1uent 68.46 (WAB) 8.74 (WAB) 
(n = 10) (10.35) (0.51) 

ADP-;' Apha<;ia Diagnostic Protiles; WAll - Western Aphasia Battery. Values in parentheses arc standard deviations. 
*Significant differences hetween high comprehension fluent group and high comprehension nontluent group in age (p < .05). 
**Significanl differences between the high comprehension fluent group and the low comprehension fluent groups (p < .05) and 
between the low comprehension nonlluent group and the high comprehension nontlucnt group (p < .05) 
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Results 

Results from Study 1 (the comparison of stroke, AD, and TBI groups) will first be 

presented, followed by results from Study 2 (comparing individuals with the four aphasia 

subtypes). Generally results will be presented sequentially in the order of study. When 

testing the predictions, important response patterns became apparent, however. Results 

concerning such patterns will be appropriately interspersed. 

It should be noted at the outset that the subjects used in Study 1 were mostly mildly 

impaired, regardless of whether they were post-stroke, traumatically brain injured, or 

suffering from AD. FOIty-two were considered mildly impaired, 15 moderately impaired, 

and 3 severely impaired. The criterion for this division was established by dividing the 

number of COlTect responses (0-45) into thirds, and placing the subjects into each of the 

thirds by their score on the TNT. This feature limits the generalizability of the study to 

mild and moderate impairments. Study 2, because it dealt only with post-stroke aphasic 

individuals grouped by severity of comprehension disorders and fluency does not have that 

limitation. In the second study, 23 of the subjects fell into the mild range, 13 moderate, 

and 12 severe. 

Stud\' 1: Comparing Individuals with Stroke, AD, and TBI on Naming Pelformance 

Semantic Errors 

Prediction 1 Stroke subjects will produce significantly more semantic errors than 

AD subjects, when severity of naming impairment is controlled. 

Prediction 2 Stroke subjects will produce significantly more semantic errors than 

TEl subjects, when severity of naming impairment is controlled. 
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The mean group performances as they relate to semantic en'ors are presented in 

Table 8 and Figure 2. Table 8 shows the mean number of semantic en'ors grouped by type 

of eiTor, as well as the mean number of total semantic eiTors for each group. Note that 

because the three groups were matched by total number of en'ors, the absolute values are 

reported rather than frequencies. Figure 2 presents that same infOITnation graphically. 

A one-way repeated measures ANOV A was implemented, with patient group as the 

independent variable, and total semantic errors as the dependent variable. These data are 

presented in Table 9. As can be seen, there were no main effects for total semantic errors 

(F = 0.43; p> .05). It was apparent from examining the data (Figure 2) that although the 

total semantic errors did not differ between groups, the errors were distributed differently. 

A series of one way repeated measures ANOV A was therefore implemented, with patient 

group as the independent variable, and each of the naming error types as the dependent 

variables. There were main effects for groups on partial responses (F = 4.49; p < .05) and 

derivations of the target (F = 6.73; p < .05). Partial responses are defined as those in 

which part of the target utterance was produced accurately (for example for White House, 

"white something" or "something house."). Post hoc testing (Tukey, 1977) revealed the 

stroke group produced more of these partial responses than the AD group (p < .05), and 

more than the TBI group (p < .05). Derivations were responses which were grammatical 

derivations of the target response. The most common derivation eITor was a noun for a 

verb (for example, "skis" for "skiing," or "runner" for "running.") For derivations, post 

hoc testing revealed that the stroke group produced this type of error significantly more 

frequently than the AD group (p < .05) and significantly more often than the TBI group as 

well (p < .05). No main effects were obtained for semantic paraphasias (F = 1.98; p > 

.05), or circumlocutions (F = 2.23; P > .05). 
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Table 8 
Mean numher of semantic errors 

Group semantic circumlo- partial semantic derivation Total 
para- cution response rejection Semantic 
Ehasia 

Stroke Mean 3.90 1.30 1.15 0.00 l.60 7.95 
SD (2.55) (l.30) (1.31) (0.00) (1.7) (4.14) 

AD Mean 3.90 2.65 0.35 0.30 0.45 7.65 
SD (1.71) (3.66) (0.67) (0.73) (0.7) (4.42) 

TBI Mean 5.20 l.25 0.40 0.05 0.25 7.15 
SD (2.86) (l.21 ) (0.68) (0.22) (0.6) (3.44) 
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Table 9. 
Repeated Measures Analysis of Valiance for Group Performance on Semantic En-ors, 
Study 1 

Variable F df P 

Semantic paraphasias 1.98 2 > ,05 

Circumlocutions 2.23 2 > .05 

Partial responses 4.49 2 < ,05* 

Deri vations 6.73 2 < .05* 

Total Semantic Errors 0.43 2 > .05 

* Significantly more partial responses by stroke group vs. AD group (p < .05) and 
by stroke group vs. TBI group (p < .05). 
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Because the stroke group did not produce semantic rejections, a repeated measures 

ANOYA could not be implemented for that variable. Two one-sample t-tests were applied, 

testing the null hypothesis that the frequency of rejections by the AD group and by the TBI 

group was significantly different than zero (i.e., than the frequency by the stroke group). 

No significant differences were obtained between the AD group and the stroke group (t = 

-1.56; df = 19; p > .05), nor between the TBI group and the stroke group (t = 1.45; df = 

19; p > .05). 

The first two predictions were thus refuted. There was no statistical difference 

between groups on total semantic errors. However, the types of semantic errors produced 

were distributed differently between the groups. All groups produced primarily semantic 

paraphasias. The stroke group produced more partial responses and derivations than the 

other groups. Although there were no statistically significant findings, the AD group 

produced a high proportion of circumlocutions, and the TBI group produced semantic 

paraphasias almost exclusively within the semantic elTor categOly. 

Phonetic Errors 

Prediction 1 Stroke subjects will produce significantly more phonetic elTors than 

AD subjects, when severity of naming impairment is controlled. 

Prediction 4 Stroke subjects will produce significantly more phonetic errors than 

TBI subjects. when severity of naming impainnent is controlled. 

Table 10 and Figure 3 display these data. The mean number of phonetic errors 

made by each group is shown in Table 10. Figure 3 presents this infolmation graphically. 

Because the AD group had no occurrences of phonetic errors it was necessary to perform 

one-sample t-tests on these data. The stroke group produced significantly more phonetic 

errors (p < .05) than the AD group (t = -2.29; df = 19; p < .05). There were no significant 
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Table 10 
Mean Number of Phonetic En-ors 

Group phonetic 
en'Ors 

Stroke Mean 0.60 
SD (1.10) 

AD Mean 0 
SD (0) 

TBI Mean 0.45 
SD (1.05) 
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differences between the stroke group and the TBI group (t = .53; df = 19; p > .05). The 

differences between the AD and TBI group were not significant (t = 1.92; df = 19; p > 

.05). 

63 

Prediction 3 was thus confirmed, and Prediction 4 refuted. The phonetic errors 

made by both the stroke group and the TEl group were typically on either multisyllabic 

words or on words with consonant blends (see Appendix for raw data). It was noted in the 

introduction that temporoparietal brain regions of the left hemisphere may mediate 

phonologic processing. Of the ten subjects who produced phonetic errors, CT scan reports 

were available for nine of them. One report was too vague to be of use (the radiologist for 

TKO reported a "left subdural hematoma"). Two CT scans were negative. The remaining 

six CT scan reports all included posterior brain damage. 

It is possible that at least some of the phonetic errors produced by the stroke 

subjects were due to dysarthria, indicative of a motor disorder rather than difficulty with 

lexical retrieval. This possibility is unlikely however, as scoring criteria included counting 

dysarthric responses as correct. 

Irrelevant Errors 

Prediction 5 AD subjects will produce significantly more in'elevant errors than 

stroke subjects, when severity of naming impairment is controlled. 

Prediction 6 TEl subjects will produce significantly more irrelevant errors than 

stroke subjects, when severity of naming impairment is controlled. 

Tables 11-12 and Figure 4 display these data. The mean number of irrelevant error 

types made by each group is shown in Table 11, along with the mean of the total irrelevant 

elTors made by each group. Figure 4 presents that same information graphically. 

Irrelevant errors were operationally defined as those which were clearly removed from the 

stimulus item. As such it was difficult to determine the relationship between the response 



Table 1 I 
Mean numher of in'elevant cn-ors, Study J 

Group unrelated empty 
word comment 

Stroke Mean 1.05 0.55 
SD (2.46) ( 1.57) 

AD Mean 0.40 1.50 
SD (.94) (2.12) 

TBl Mean 0.80 0.55 
SD (1.67) (1.00) 

-- - perseveration- description 

0.55 0.90 
( 1.40) (1.25) 

0.55 2.05 
(0.69) ( 1.93) 

1.55 1.25 
(2.87) (1.37) 

Total 
Inelevant 
3.05 
(4.58) 

4.50 
(4.26) 

4.15 
(5. I 6) 

en 
~ 
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words (e.g., 'bank' for 'car'), empty comments (e.g., 'I used to have one of those'), 

perseverations (repetition of a previous stimulus or of a part of the catTier phrase). and 

descriptions (e.g., 'it looks like rocks' for Grand Canyon). 

A one-way repeated measures ANOV A was implemented, with patient diagnosis as 

the independent variable, and total irrelevant errors as the dependent variable (see Table 

12). No main effects were obtained for total irrelevant errors (F = 0.16; P > .05). 

Predictions 5 and 6 were thus refuted. No differences between groups were obtained 

where groups were compared in terms of frequency of total irrelevant errors. It is possible 

that this lack of positive findings resulted from the level of impairment (mild to moderate) 

in the three groups. That is, in more severely impaired individuals, the differences in 

frequency of irrelevant errors may have occurred differently in the three groups studied. 

Further research with more severely impaired subjects could test that hypothesis. 

As was true for the semantic errors, the data appeared to be distributed differently 

between groups. Therefore a series of repeated measures one-way ANOV A was 

implemented, with patient diagnosis as the independent variable, and each of the error types 

as the dependent variable. Main effects were obtained only for descriptions of the stimulus 

item. These responses were considered irrelevant to the task of naming the picture; as such 

they were off-task. Tukey post-hoc testing revealed that the AD group made significantly 

more description errors than the stroke group (F = 18.81; P < .05) and more than the 

TBI group (F = 9.10; p < .05). No differences were obtained between the stroke group 

and the TBI group (F = 1.74; p > .05). The AD group thus inappropriately described the 

picture placed before them (rather than actually attempting to name it) significantly more 

often than either of the other two groups. This result was expected. There are reports of 

difficulty with staying on task and other inappropriate task specific behaviors in the AD 

population (Bayles & Kaszniak, 1987). No significant differences were obtained for 
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Table 12 
Repeated Measures Analysis of V miance for Group Perfonnance on IlTelevant ElTors 
Study 1 

Vmiable F df P 

Unrelated Words 0.78 2 >.05 

Empty Comments 3.09 2 > .05 

Perseverations 2.70 2 > .05 

Descriptions 4.94 2 <.05* 

Total Irrelevant 0.16 2 >.05 

*Significant differences between the stroke group and the AD group (p < .05), and 
between the AD group and the TBI group (p < .05). No significant difference between the 
stroke group and the TBI group (p > .05). 
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unrelated words (F = 0.78; p > .05), perseveration (F = 2.87; P > .05), or empty 

comments (F = 2.66; P > .05). 

Qther Error Categories 

In addition to the semantic errors and irrelevant errors, several other error categories 

were represented. These will be discussed individually. The data for these categOIies are 

presented in Tables 13-14 and Figure 5. Table 13 shows the mean number of each of the 

"other" error types made by each group. Figure 5 presents this information graphically. 

Neologisms 

Because only the stroke group produced neologisms (defined as errors which were 

so far removed from the target as to be non-words), a one-sample t-test was implemented. 

The stroke group did not produce significantly more neologisms than either the AD group (t 

= 1.45; df = 19; p = > .05) or the TBI group (t = 1.45; df = 19; p> .05). Inspection of the 

raw data revealed that one subject in the stroke group was responsible for 63% of 

neologistic elTors, and five subjects were responsible for all neologistic errors. 

Visual Misperceptions 

Of the remaining "other error" categories, the AD group had more errors attributable 

to visual misperceptions than the stroke group (p < .05), and the TBI group produced more 

visual misperception errors than the stroke group (p < .05). As noted earlier. previous 

research (e.g .. Rochford, 1971) has suggested that AD subjects have a visual perception 

problem not found in the aphasic population. Other researchers (e.g, Bayles 

and Tomoeda, 1983) who have used only colored pictures in their studies have found no 

basis for this claim. Of the 30 visual error responses in the current study, 25 occurred on 

stimuli dependent on line drawing. Why responses to line drawings should be different in 

subjects with dementia and TBI remains unclear. However it does appear to be a robust 

finding. 
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Table 13 
Mean Num ber of Other Errors, Studj: 1 

Group visual neologism no denial of unclassiti-
mispercep- response self effort able elTors 
tions 

Stroke Mean 0.05 0.95 1.10 0.85 0.65 
SD (.22) 1.2.76) (1.52) (2.06) (2.03) 

AD Mean 0.60 0 0.20 1.95 0.15 
SD (.75) (0) (0.41) (2.26) (0.37) 

TBI Mean 0.65 0 1.05 1.60 0.30 
SD (1.04) (0) (2.01) (4.07) (0.73) 
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Table 14 
Repeated Measures Analysis of Variance for Group Perfonnance on Other En'on, 
Study 1 

Vruiable F df P 

Visual Misperceptions 4.46 2 <.05* 

No Response 2.30 2 >.05 

Denial of Self Effon 0.97 2 >.05 

U nclassifiable Errors 0.86 2 > .05 

*Significant differences between the stroke group and the AD group (p < .05) and 
between the stroke group and the TBl group (p < .05). No significant differences 
between the AD group and the TBI group (p > .05) 
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Patterns Regarding Severity of Naming Impairment 

Prediction 8 

Across diagnoses, there will be a pattern of decreasing frequency of semantic errors 

with an increase in naming impainnent severity, and increasing frequency of iITelevant 

errors with an increase in naming impairment severity. 

A regression analysis was implemented with frequency of semantic eITors as the 

dependent variable and total number of errors minus total semantic en'ors as the 

independent variable. The total number of errors alone was not used as the independent 

variable in order to avoid a "part-whole" situation. Of interest was the relationship between 

semantic errors and the severity of naming impainnent. However the total errors (whole) 

made on the TNT included some semantic errors (part), creating a situation where the two 

variables "total errors" and "semantic errors" were not independent. By subtracting, or 

"panialling" out the semantic errors from the total errors, a less contaminated estimate of 

the relationship between semantic errors and total errors was made. 

This analysis revealed a relationship between these variables in the stroke group (p 

< .05; r2 = .70; r = .84), and the AD group (p < .05; r2 = .45; r = .69) but not in the TBI 

group (p > .05; r2 = .00; r = .02). Figure 6 illustrates this relationship. The adjusted r2 

values indicated that the Valiance in total errors attributable to the frequency of semantic 

errors was 70% for the stroke group, and 45% for the AD group (see Table 15A). Total 

irrelevant errors was entered into a regression equation, with frequency of irrelevant errors 

as the dependent variable, and total errors minus iITelevant errors as the independent 

variable. Figure 7 illustrates that relationship. This relationship was not significant for the 

stroke group (p > .05; r2 = .00; r = .20 ), the AD group (p > .05; r2 = .00; r = .05 ), or for 

the TBI group (p > .05; r2 = .00; r = .02) (see Table 15B). The variance in total errors 
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Table 15 
A. Regression Analvsis for Group Perfomlance Comparing Frequency of Semantic Errors 
to Total Errors Minus Semantic Errors. StudY I 

Group 

Stroke 

AD 

TBI 

p 

< .05 

<.05 

> .05 

.70 

.45 

.00 

r 

.84 

.69 

.02 

B Regression Analysis for Group Performance Comparing Frequency of Irrelevant 
Errors to Total Errors Minus Irrelevant Errors Study 1 

Group 

Stroke 

AD 

TBI 

p 

>.05 

> .05 

>.05 

.00 

.00 

.00 

r 

.20 

.05 

.02 
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accounted for by frequency of irrelevant errors was 56% in the stroke group, and 16% in 

the TBI group. 

Because the above relationship was found between semantic elTors and seventy of 

naming impairment, an analysis was used to further specify the differences between the 

mildly naming impaired group versus the moderately naming impaired group. For this 

analysis, subjects were split into high/low naming impairment groups, with the median 

score for number of errors as the high/low criterion. A two (high/low) by three (stroke, 

AD, TEl) ANOVA was implemented. Table 16 displays these data. As expected, 

significant main effects were obtained on semantic errors for severity of naming 

impairment, but not for group (syndrome). Post hoc contrasts revealed significant 

differences between the stroke group and the AD group (p < .05) and between the stroke 

group and the AD group (p < .05) but not between the AD group and the TBI group. 

There was no interaction between high/low and group (p > .05) 

Prediction 8 was thus refuted. Nonetheless, there was a pattern of decreasing 

frequency of semantic errors with an increase in naming impairment severity for the stroke 

and AD groups. In the stroke and AD groups, mild naming impairment was associated 

with a higher frequency of semantic errors, and moderate naming impairment was 

associated with a lower frequency of semantic errors. 

The results reported here appear contrary to the findings of Bayles & Tomoeda 

(1983), who found more irrelevant errors in their moderate AD group, and fewer in'elevant 

errors in their mild AD group. The naming impairment severity was reported but not 

controlled for in the Bayles & Tomoeda study, and the total number of errors in their 11 

mildly impaired AD subjects was 6, which suggests the possibility of ceiling effects. The 

finding of llTelevant elTors regardless of naming impairment severity in the AD group is 
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Table 16 
Two <High/Low Naming Impainnent) by Three (Stroke/ADfTB!) Repeated Measures 
Analysis of Variance CANOVA) for Group Perfonnance on Semantic Enol's, Study 1 

Group 

High/Low Naming Impairment 

Group (Stroke! ADffBI) 

Naming Impainnent X Group Interaction 

F 

7.15 

0,56 

l.35 

p 

<.05* 

>.05 

>.05 

* Significant differences between the stroke group and the AD group (p < .05) and 
between the stroke group and the TBI group (p < .05) 
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consistent with the observation of frequent irrelevancies in the discourse of individuals with 

AD even in the early stages (Bayles & Kaszniak, 1987). 

The lack of relationship between irrelevant errors and naming impairment severity 

in the stroke group is contrary to the findings of Michum et al. (1990), however the 

relationship found in that study was based on the performance of a subgroup of five 

patients who produced primarily unrelated words or no response. The conclusions in the 

current study are based on the performance of twenty individuals with post-stroke aphasia. 

The above results suggest a more complex relationship between severity of naming 

impairment and the type of naming errors made by subjects. Stroke subjects produced 

more errors in certain semantic categories than the AD and TBI group, and more phonetic 

errors than the AD group. The AD group produced more errors in certain irrelevant error 

categories than the stroke group. The severity of naming impairment was, of course. 

controlled in the matching process. However, the results from the testing of Prediction 8 

indicate that both the severity of the naming impairment and the etiology of the naming 

impairment (i.e., stroke, AD, and TBI) may affect the patterns of naming errors. 

Predictors of Naming Impairment Severity 

To determine what variables predicted severity of naming impairment (Purpose 4 of 

the study) a regression analysis was computed. To enter severity of the patients' syndrome 

(i.e., stroke, AD, and TBI, respectively) into the equation, the Aphasia Quotient scores on 

the Western Aphasia Battery (W AB) and the Aphasia Diagnostic Profiles (ADP) Sevelity 

Score were converted to z-scores and entered as a severity variable. For the AD group. the 

Mini-Mental ~ Examination (MMSE) score was used as the severity variable; and for 

the TBI group the Severity Index score from the Brief Test of Head Injury (BTHI) was 

used. These severity scores were then entered into the regression equation as an 

independent variable, along with the frequency of semantic errors as another independent 
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variable. Semantic errors was entered as an independent variable because of the predictive 

value obtained when testing Prediction 8. This analysis was performed for each of the 

three groups (stroke, AD, and TBI) individually. Results are displayed in Table 17. These 

variables reliably predicted total number of errors at a statistically significant level for the 

AD group (p < .05; r2 = .58; r = .79), but not for the stroke group or for the TBI group. 

Adding the variable severity of impairment increased the predictive values in the 

regression equation over the frequency of semantic en'ors alone only for the AD group 

(compare the results for the stroke group in Tables 15A and 17). 

Thus, for the stroke group, the frequency of semantic errors alone was a better 

predictor of naming impairment severity (70%) than frequency of semantic errors plus 

severity of aphasia (nonsignificant results). For the AD group, frequency of semantic 

en'ors together with severity of dementia was a better predictor (58%) of naming 

impailment severity than frequency of semantic errors alone (45%). Finally, for the TBI 

group. a reliable prediction of naming impairment severity could not be obtained using 

frequency of semantic errors alone (nonsignificant results) or using semantic en'ors 

together with severity as measured witht he BTIU (nonsignificant results). 

Secondary Analyses 

TNT Stimuli: Effects of Grammatical Categories 

The TNT is unique in that it samples verbs, proper nouns. and adjectives, in 

addition to the more commonly sampled common nouns. It was of interest to detelmine 

whether differential performance on such items was manifested by any of the three groups. 

Accordingly, a repeated measures ANOV A was computed (see Table 18). As can be seen 

from that table, only one pattern was found when comparing groups for accuracy 
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Table 17 

Regression Analysis for Group Performance Comparing Response Accuracy (Minus 
Semantic Errors) to Frequency of Semantic ElTors and Severity of Syndrome, Study 1 

Group 

Stroke 

AD 

TBI 

p 

> ,05 

< .05 

> ,05 

.19 

.58 

,00 

r 

.53 

.79 

,33 
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Table 18 
Repeated Measures Analysis of Variance for Group Peli'onnance on Grammatical 
Categories, Study 1 

Variable 

Nouns 

Proper Nouns 

Verbs 

Adjectives 

F 

4.58 

2.37 

2.22 

.03 

2 

2 

2 

2 

df p 

<.05* 

>.05 

>,05 

>.05 

* AD group perfonned significantly better than the stroke group (p < .05) and significantly 
better than the TBI group (p < .05) on accuracy of nouns 
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by grammatical category. The AD group performed significantly better than the stroke 

group (F = 11.39; p < .05) and significantly better than the TBI group (F = 17.46; P < .05) 

on naming of common nouns. There were no significant differences between the stroke 

group and TBI group on accuracy of noun naming. The accuracy was 72%, 77% and 71% 

for the stroke, AD, and TBI groups respectively. These frequencies corresponded to an 

average of 10.9, 11.6, and 10.9 en'ors per subject on common nouns for the stroke, AD, 

and TBI groups, respectively. Thus the results were significant, but the magnitude of 

difference fairly small for noun naming in the three groups. 

TNT Stimuli: Effects of Quality of Stimuli 

As noted in the Introduction, previous research on naming errors has manipulated 

the type of stimuli used to determine whether the quality of the stimuli (e.g., photographs 

vs. line drawings) affected brain injured populations differentially. For example, Kirshner, 

Webb, and Kelly (1984) presented stimuli at four levels of perceptual difficulty: the actual 

object; a black and white photograph of the object; a line drawing of the object; and a 

masked line drawing of the object. The current study used line drawings, photographs, 

color pictures, and "other" stimuli. A one-way repeated measures ANOVA revealed no 

differences between groups for any of these categories of stimuli (see Table 19). Thus, it 

is possible to conclude that the greater frequency of visual misperception errors made by 

AD subjects was independent of whether the stimuli were drawings or photographs. 

TNT Stimuli: Effects of Frequency of Use 

Normal performance on the TNT is approximately 100% (Holland, et al., 1994). 

The items included in the TNT, as one would expect, are relatively frequently used words 

(e.g.,boat, car, running, black). There have been reports in the aphasia literature that a 

word's ti"equency of use can influence the likelihood of its being produced COlTCCtly during 

a naming task (Rochford & Williams, 1965). Kirshner, Webb & Kelly (1984) had similar 
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Table 19 
Repeated Measures Analysis of Variance for Group Performance on Stimulus Quality. 
Study 1 

Variable 

Line Drawings 

Photographs 

Color Pictures 

Other 

F 

2.14 

2.12 

.69 

1.65 

2 

2 

2 

2 

df 

>.05 

>.05 

>.05 

>.05 

p 
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findings with a group of AD subjects, but not with a group of control subjects. Data for 

the TBI population are lacking. It was of interest to determine whether differential 

performance on the frequency of use was manifested by any of the experimental groups. 

Frequency of usage of words in this study was determined using the nonTIS of Kucera & 

Francis (1967). Seven of the proper nouns included in the TNT did not occur in the 

Kucera & Francis norms. These were entered as one occurrence per million in the 

regression equation. 

Neither the stroke group nor the AD group members were more accurate in their 

responses to pictures of more common words. The TBI group did show a pattern of 

higher accuracy for more common words and lower accuracy for less common words (see 

Table 20). The r2 value of .15 indicates that approximately 15% of the variability in the 

accuracy of naming is attributable to the frequency of use. This finding in TBI subjects 

was a significant but not particularly strong effect. Because the items included in the TNT 

were fairly common words, these results were not surprising. 

Summary of Results. Study 1 

The purpose of this study was to determine naming error patterns in individuals 

whose naming impainnents resulted from various types of brain injury. Several patterns 

emerged when severity of naming impairment was controlled. First, stroke subjects 

produced more of certain semantic errors and neologistic errors than subjects with AD or 

TBI, and more phonetic errors than the AD group. AD and TBI subjects on the other hand, 

produced more visual misperception errors than the stroke group, and the AD group 

produced more irrelevant descriptions of the pictures versus naming attempts than either the 

stroke or TBI groups. A second pattern was more semantic errors produced by individuals 

with mild naming impairment and a lower frequency of semantic en'ors in those with more 

severe naming impainnent. This latter pattern occurred for the stroke group and the AD 
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Table 20 
Regression Analysis for Group Performance Comparing Response Accuracy to FreQuencv 
of Use Study 1 

Group 

Stroke 

AD 

TBI 

p 

>.05 

>.05 

<.05 

.05 

.05 

.15 

r 

.27 

.27 

.41 
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group. Third, each of the three groups had different variables which best predicted sevelity 

of naming impairment, of those tested. For the stroke group, the best predictor was the 

frequency of semantic en-ors alone, accounting for 70% of the variability in total en·ors. 

For the AD group the best predictor was the frequency of semantic errors together with 

severity of dementia, accounting for 58% of the vaIiability in total errors. Finally, for the 

TBl group, no reliable predictor of naming impairment severity was obtained. 

Study 2: Effect of Aphasia SUbtype on Naming Performance 

Prediction Subjects in different aphasic subgroups will exhibit naming error 

patterns unique to their aphasia sUbtypes. 

Semantic Errors 

All subjects from the stroke group studied in Experiment 1, plus additional stroke 

subjects in each of the four subgroups, High Comprehension Fluent (HCF) (n = 17), Low 

Comprehension Fluent (LCF) (n = 10), Low Comprehension Nonfluent (LCN) (n = 11), 

and High Comprehension Nonfluent (HCN) (n = 10) were recruited for Study 2. These 

four groups will be referred to as "aphasia groups." Refer to Table 7 in the Methods 

section for a breakdown of the traditional aphasia subtypes (e.g., anomie, conduction, 

Wernicke's, Broca's) in each of the above four groups listed above. Different patterns of 

naming errors with different aphasia SUbtypes have been reported (Ardila & Roselli, 1993; 

Li & Williams, 1991; Williams & Canter, 1982), but the severity of the naming impairment 

was not reported in these studies. Other studies have reported no differences in aphasia 

subtypes (Kohn & Goodglass, 1985; Laine, et al., 1992; Mitchum, et al., 1990), but very 

few subjects (in some cases as few as three) were sampled in each of the subgroupings. 

Because of the conflicting reports in the literature, explicit predictions of naming en·or 

profiles based on aphasia subtype were not made apriori. 
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Figure 8 displays the frequency of errors by aphasia group in Study 2. Because 

naming impairment severity varied across the four groups in this study (see Table 7) a 2x2 

(fluency by auditory comprehension) analysis of covruiance (ANCOVA) was used, with 

severity of aphasia as the covatiate, to control for naming impairment severity differences 

across patients. The seveIity of aphasia was used rather than the erTor score on the TNT in 

order to avoid the "part-whole" situation discussed earlier for Study 1. Aphasia group was 

the independent variable, and naming error type the dependent variable. Tables 21-28 and 

Figures 8-10 display these data. In Table 21 the mean frequency of semantic errors in each 

of the four groups, FHC, FLC, NLC, and NRC is shown. Note that in Study 1 subjects 

were matched by total number of errors on the TNT. Because a different mean number of 

naming erTors were made by each of the four groups, frequency data are reported rather 

than mean numbers of errors. Figure 9 displays the semantic errors graphically, and Table 

22 shows the ANCOV A results for semantic errors in Study 2. No main effects were 

obtained for total semantic errors, nor for any of the four semantic erTor SUbtypes. 

Phonetic Errors 

Table 23 displays the mean frequency of phonetic errors for each of the four 

groups, and Figure 10 displays the data graphically. ANCOVA (Table 24) revealed no 

significant differences between groups (F = 1.37; p > .05). As can be seen in Table 23. 

there was a good deal of variability among groups on phonetic errors. 

IITelevant Errors 

Table 25 and Figure 11 show the mean frequencies of irrelevant en·ors for each 

aphasia subtype. ANCOV A (Table 26) revealed significant differences (F = 3.81; p < .05) 

between groups. Post-hoc testing revealed that the LCF group produced significantly more 

in·elevant en·ors than the HCF group (p < .05). This performance was consistent with 
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Table 21 
Mean Frequency of Semantic En·ors. Study 2 

Group semantic 
~araEhasia 

Fluent Me,m 0.29 
High SO (0.20) 
Comprehension 

Fluent Mean 0.23 
Low SO (0.17) 
Comprehension 

Nonlluenl Mc,m 0.15 
Low SO (IUS) 
Comprehension 

Nonllucnt Me,Ul 0.26 
High SO (0.12) 
Comprehension 

cii'cumlocll- prutial _·-l:cjection-
tion resEonse 
0.12 0.09 0 
(0.10) (0.10) (0) 

0.06 0.06 0 
(0.09) (0.09) (0) 

0.06 0.02 0 
(0.08) (0.05) (0.02) 

0.06 0.05 0 
(0.05) (0.07) (0) 

dCJ1vation 

0.11 
(0.12) 

0.03 
(0.04) 

0.14 
(0.17) 

0.13 
(0.11 ) 

Total 
Semantic 
0.61 
(0.25) 

0.38 
(0.28) 

o.:n 
(0.36) 

0.50 
(0.22) 

CX) 
CX) 



0.7 OJ 

0.6 _. 

I 

O.S 
~ 

~ ~ 0.4 
I:J"I 
Q) 
J.4 0.3 

r.t.. 

0.2 

0.1 

0 

...".,..,.,. --

Fluent High 
Comprehension 

Fluent LoW' 
Comprehension 

I II Semantic Errors 

IlmI Irrelevant Errors 

D Other Errors 

Nonfluent LoW' 
Comprehen.sion 

Total Errors 

Figure R Total Errors by Group, Study 2 

Nonfluent High 
Comprehension 

co 
(0 



~ Fluent High Comprehension 

Illiill Fluent Lov Com:prehension 

1Il 
07

j II Nonfluent Lov Comprehension 
Joe 
0 III N onfluent High Comprehension Joe ,... 0.6 
4l 

:3 0.5 
0 
~ 
CI-f 0.4 0 

~ 

~ 0.3 
~ 
~ 
Q,) 0.2 Joe 
~ 

~ 0.1 Q) 

:l1 
0 

Semantic Circum 10- Partial Rejection Deri'l8.ti.on Total 

Paraphasia cution Semantic 

Semantic Errors 

Fit:lm~ 9. Mcan frequcncy or semantic em)!'!;, Study 2 

(Q 

a 



Table 22 
Analysis of Covariance for Group Performance on Semantic Errors, Study 2 

Vmiable F df P 

Semantic pat'aphasias 1.94 3 > .05 

Circumlocutions 0.43 3 > .05 

Partial responses 0.55 3 > .05 

DeIivations 1.81 3 >.05 

Total Semantic 0.83 3 >.05 

(0 



Table 23 
Mean Frequency of Phonetic Enor!>, Study 2 

Gr6up Phonetic 
errors 

Fluent Mean 0.04 
High Comprehension SO (0.07) 

Fluent Mean 0.03 
Low Comprehension SO (0.04) 

Nonfluent Mean 0.02 
Low Comprehension SO (0.05) 

Nonllucnt Mean 0,09 
High Comprehension SD (0.09) 

to 
~ 
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Table 24 
Analysis of Covariance for Group Performance on Phonetic Errors, Study 2 

Ymiable F 

Phonetic 1.25 

dl' 

3 

p 

> ,as 

{Q 

~ 



Table 25 
Mean Frequency of IITelevHnl ElTon;, Sllldy 2 

Group unrelated empty 
word comment 

Fluent Mean 0.04 0 
High Comprehension SO (0.07) (0.01) 

Fluent Mean 0.12 0.09 
Low Comprehension SO (0.11) (0.09) 

Nont1uent Mean 0.05 0.04 
Low Comprehension SO (0.06) (0.06) 

Nonfluent Mean 0.02 0.01 
High Comprehension SD (0.06) (0.0 I) 

perseveration description 

0.03 0.06 
(0.06) «1.07) 

0.10 0.03 
(0.14) «J.06) 

0,21 0.03 
(0.36) (0.04) 

0,03 0.09 
(0.06) (0.06) 

Total 
IITelevant 
0.14 
(0.11) 

0.34 
(0.21) 

0.33 
(0.32) 

0.15 
(0.07) 

(0 
(}1 
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Table 26 
Analysis of Covariance for Group Performance on Irrelevant EITOrs, Study 2 

Vmiable F dt' P 

Unrelated Words 2.19 1 >.05 

Empty Comments 4.19 1 < .05* 

Perseverations 1.21 3 > .05 

Descriptions 0.72 1 > .05 

Total Irrelevant 3.11 3 < .05* 

*Significant differences between the high comprehension fluent group and the low comprehension 
fluent group (p < .05) 

c.o 
---J 



repOlts in the literature of perseverative responses and paraphasic responses with little 

relationship to the target utterance (Goodglass, 1993). The low comprehension fluent 

group also produced significantly more empty comments (p < .05) than the high 

comprehension fluent group, although the magnitude of differences was quite small (see 

Figure 11 and Table 25). Although these were the only statistically significant difference 

between groups in terms of these irrelevant en·ors, both low comprehension subgroups 

produced inelevant errors frequently (see Figures 8 and 11). These two groups also 

produced the most errors overall. Thus it appeared that there was a relationship between 

total errors and frequency of in·elevant errors, as in Study 1. A regression analysis (to be 

discussed shortly) was used to clarify that possibility. 

Other Errors 

Table 27 and Figure 12 show the mean frequencies for "other" errors. One-sample 

t-tests on visual errors revealed no differences among the four groups. ANCOV A (Table 

28) revealed significant differences between groups on unclassifiable errors (F = 4.56; P < 

.05). Post-hoc testing indicated that the HCN group produced significantly more 

unc1assifiable errors than the HCF group (p < .05), the LCF group (p < .05), and the LeN 

group (p < .05). However, it should be pointed out that one subject in the high 

comprehension nonfluent group accounted for 45% of all unclassifiable errors in that 

group. This subject's unclassifiable en·ors were all gestures. 

Patterns Regarding Severity of Naming Impairment 

98 

The data in Study 2 showed a trend of decreasing frequency of semantic errors with 

increasing naming impainnent, and increasing frequency of irrelevant errors with 

increasing naming impairment. This became apparent when comparing Figure 8 and Table 

7. The patterns of naming impairment in the two high comprehension groups looked quite 

similar, as did the patterns in the two low comprehension groups. Table 7 reveals that the 



Table 27 
Mean Frequency of Other En·OJ·s. Study 2 

Grollp---- visu111-- --neologislll 
J1lis~cn;e~ti()n 

Fluent MC<Ul 0.01 0.07 
High Comprehension SO «(J.04) (0.16) 

Fluent Mean 0 0.13 
Low Comprehension SO (0.01) (0.l3) 

Nontluent Mean () 0.05 
Low Com prehension SO (0) (0.09) 

Nonlluent Mean 0.0 I 0.05 
High Comprehension SO (0.02) (0.07) 

--

no response denial of 
sclf-cffort 

0.10 0.03 
(0.19) (0.04) 

0.04 0.07 
(0.05) (0.12) 

0.16 0.07 
(0.22) (0.11) 

0.08 0.04 
(0.15) (0.03) 

-

unclasslfiaole 

0.01 
(0.01) 

0.01 
(0.02) 

0.01 
(0.02) 

0.09 
(0.14) 

to 
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Table 28 
Analysis of Covariance for Group Performance on Other Errors, Study 2 

Variable F df P 

Visual Misperception 0.51 3 >.05 

Neologism 1.19 3 > .05 

No Response 1.31 3 >.05 

Denial of Self Effort 0.69 3 >.05 

Unclassifiable Error 4.56 3 < .05* 

*Significant differences between the high comprehension nonlluent group and the high 
comprehension fluent group (p < .05), and between the high comprehension nonlluent group and 
the low comprehension i1uent group (p < .05) 

o 
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two low comprehension groups made a similar number of elTors, and that the high 

comprehension groups made a similar number of errors. Two analyses were perfonned. 

First, two ANCOV As were used to compare the two low comprehension groups combined 

with the two high comprehension groups combined on semantic errors and irrelevant 

errors. Severity of aphasia was used as a covariate to control for severity of naming 

impainnent. Significant main effects were obtained for semantic errors (F = 5.94; p < .05) 

but not for irrelevant errors (F = 0.05; p > .05). Second, regression analyses were 

perfonned in order to quantify the proportion of variability in total errors attributable to 

semantic errors and irrelevant errors. The first of these analyses used frequency of total 

semantic errors as the dependent variable and frequency of total errors minus frequency of 

semantic errors as the independent variable. As with Study 1, the total errors alone was not 

used in order to avoid the "part-whole" situation discussed earlier. Table 29 and Figure l3 

display these data. This regression analysis revealed a relationship between frequency of 

total semantic errors and total errors minus semantic errors (p = < .05; r2 = .62). A 

regression analysis with percentage of total irrelevant errors as the dependent variable and 

total errors as the independent variable revealed a relationship between these variables (p < 

.05; r2 = .19; r = .46). Table 29 and Figure 14 illustrate this relationship. 

Summary of Results, Study 2 

The two most salient findings in Study 2 appeared to be interrelated. First, the low 

comprehension fluent group produced significantly more irrelevant en·ors than the group 

which produced the least of these errors, the fluent high comprehension group. Note that 

the low comprehension fluent group averaged more than double the total number of errors 

as the fluent high comprehension group. Second, there was a trend across groups (i.e., 

HCF, LCF, LCN, and HeN) of a higher frequency of irrelevant elTors and a lower 
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Table 29 
Regression Analysis for Group Performance Comparing Frequency of Semantic EITOl"s to 
Total EITors minus Semantic EITors and Irrelevant Errors to Total Errors Minus In-elevant 
EITors Study 2 

Semantic Errors All Groups 

Irrelevant EITors All Groups 

p 

<.05 

<.05 

.62 

.19 

r 

.79 

.46 
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frequency of semantic errors in subjects who produced more errors overall, and a lower 

frequency of in-elvant errors and a higher frequency of semantic erors in subjects who 

produced fewer naming elTors overall. 
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Discussion 

Discussion of Study I will be followed by discussion of Study 2 and a general 

discussion. For Study 1, unique features of naming errors in stroke, AD, and TBI will be 

discussed, followed by a section on the common features of naming errors in these three 

groups. The severity of naming impairment as it pertains to this study will then be 

addressed, followed by a discussion of semantic access loss versus conceptual loss. Next, 

the implications of the results as they pertain to neurologic localization will be discussed. 

Finally, the semantic boundary erosion concept will be highlighted. For Study 2, the 

discussion will focus on the debate regarding the aphasia subtype versus severity of 

impairment issue. The general discussion will begin by reconciling the results from these 

studies with a serial naming model and a distributed naming model. The implications for 

future research and the limitations of this study will be followed by a final summary. 

Study 1 

Unique Features of Naming Errors in Aphasia. AD. and TBI 

Although many of the hypotheses from this study were refuted, the differences 

between the three groups in this study should not be ignored. Two broad types of 

differences were obtained. First, there were differences in the naming elTor categories 

between the three groups. Second, there were differences in the three groups as a function 

of severity of naming impairment. The latter difference will be addressed in the Severity of 

Impairment section of this Discussion. 

There were several differences that distinguished the stroke group from the other 

groups. The stroke group was more likely to produce a derivation of the target word (for 

example, "skis" for "skiing") and a partial response (e.g., "Liberty" for "Statue of 

Liberty") than either the AD or TBI groups. Clearly semantic information has been 



retrieved when one makes either of these errors, and apparently much of the phonemic 

information has been retrieved as well. Interestingly, phonetic en-ors were more common 

in the stroke group as well, although they also were made by the TBl group. Similar to 

partial responses and derivation errors, when one makes a phonetic error (e.g., "falking" 

for "falling or "wower" for "flower"), semantic information is certainly retrieved, as is 

much of the phonemic information. This could be attributable to motor speech deficits, 

which are common in individuals with post-stroke aphasia (and in individuals with TBl). 

Responses which were felt to be errors resulting from dysarthria were considered COlTect. 

However it is possible that a few of these judgments were in error. Another possible 

explanation for phonetic errors (as well as partial responses and derivation eITors) is that 

phonemic access is incomplete. A study with tighter control of motor speech influences 

could test that hypothesis. 
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Neologisms can be viewed as phonetic errors which are so far removed from the 

target as to become entirely unrelated (Goodglass, 1993). As such they are difficult to 

transcribe, and an attempt was not made to include neologistic responses in Appendix 2. 

However examples include "paiter" for "typing" and "wuther of beddertime" for "Statue of 

Libelty." These errors were unique to the stroke group in this study. Although it is less 

celtain that semantic information has been retrieved, phonetic retrieval is almost certainly 

lacking. Again, motor speech deficits, incomplete phonemic retrieval, or both may explain 

this type of error. Evidence reviewed in this paper's introduction suggested left temporal 

and parietal regions for mediating phonologic processing (Frith. et aI., 1991; Petersen, et 

al., 1989). Of the localization data obtained for this study (see Table 6), 13 subjects had 

damage which included left posterior regions, 5 had CT scans which were either negative 

or too vague to be useful for this purpose, and only two had lesions which appeared to be 

exclusively anterior. 



The AD group produced more descriptions of the picture than either the stroke or 

TBI groups. For example, when shown a red square and asked "what color is this," a 

description error was" square." For the target Reagan, a description en·or was "this is a 

man laughing happily." These description responses were iITelevant either to the target, or 

to the task of naming the particular item. Irrelevancies have been repolted in individuals 

with AD even at the early stages of the disorder (Bayles & Kaszniak, 1987). It is possible 

that these inappropriate responses are caused by selective attention deficits, which have 

been reported in individuals with AD (Allender & Kaszniak, 1985), and is consistent with 

diffuse cerebral damage (Hartley & Levin, 1990). 

Visual misperception errors were produced significantly more often by the AD 

group and by the TBI group compared to the stroke group. Examples of these errors 

include "talking to someone" for the target "smoking" and "hand" for the target "kite." 

This finding in the AD subjects is consistent with previous repolts of visual misperception 

errors (Kirshner, et aI., 1984; Rochford, 1971; Shuttleworth & Huber, 1988) in this 

population. In a report by Levin & Eisenberg (1979) visuospatial deficits were present in 

nearly one-third of pediatric patients with TBI. Bayles & Kaszniak (1987) speculate that 

visual perception deficits may involve slowing of post-striate cortex processing of visual 

infolmation. Although that may be the case for individuals with AD, it seems less likely 

for those with TBI, as occipital damage was reported in only one subject in the current 

study. A study with more systematic control of visual stimuli could be used to examine 

this further. 

109 

There seems to be little justification for inferring loss of conceptual infolmation on 

the basis of these visual misperception errors. If one truly misperceives a pictured object. it 

cannot be said that conceptual information has been lost. If that were tme, it could be 

argued that naming attempts for individuals with glaucoma or macular degeneration renect 

conceptual loss. 



Common Features of Naming Errors in Stroke. AD. and TBI 

The three groups in this study had a remarkable similarity in total semantic en'ors 

and total irrelevant errors. It appears that the discovery of differences in these groups, at 

least at this mild to moderate level of impairment, requires a much finer breakdown of 

errors than "semantic, iITelevant, and other." The three groups had a similar number of 

semantic paraphasias, the category with the largest single frequency (see Figure 2). These 

eITors were semantic associates, subordinates, or superordinates of the target utterance. 

For example, "truck" for the target "train," and "banjo" for the target "violin." 

It may be that these similarities reflect the mild to moderate level of naming 

impailment in these three groups. That is, the subtle differences may become less subtle 

with more severe naming impairment. Some of these differences as a function of seveIity 

will be discussed in the next section. 

Severity of Naming Impailment 

Among the issues raised in the Introduction section of this paper was the general 

question, "how are individuals' naming responses differentially affected by severity of 

naming impairment?" That is, independent of cause of naming disorder, what are the 

effects of its severity? This study suggests that, regardless of cause, a pattern of naming 

eiTors emerges as a function of seveIity of the resulting naming impairment. 

It was predicted that seveIity of naming impailment would affect naming en'or 

pattern and indeed, severity of naming impairment affected the naming eiTor pattem for all 

groups (i.e., stroke, AD, and TBI), although in different ways in each group. Milder 

naming impairment appeared to result in a higher propOItion of errors that were 

semantically related to the target utterance for the stroke and AD groups (See Table 15). 

More severe naming impaiIment resulted in a lower propOition of semantic errors for the 

stroke and AD groups. These findings are consistent with those in the aphasia literature 

(Mitchum et aI., 1990), and the dementia literature (Bayles, 1984). The data on naming 

1 1 0 



elTors in TBI are lacking, and the current study makes a contribution to the sparse 

li terature. 

Semantic Access Loss Versus Conceptual Loss 

1 1 1 

Another issue raised in the Introduction was a consideration of whether difficulty in 

naming resulted from a loss of access to the concept, a loss of the concept underlying its 

name, or something intermediary. This study was not designed to provide answers to that 

question; nevertheless a descriptive study such as this one has implications for relating to 

the issue of the nature of the loss. If naming deficits were the result of a loss of access to 

explicit labels then one might expect to see individuals misnaming by groping among 

semantically related words. That is, they should be producing semantically related enors, 

as defined in this study. If concepts were actually lost, then misnaming would be more 

random, less constrained by semantic relatedness, and so on. That is, in telms of this 

study, loss of concepts should have resulted in a higher frequency of OCCUlTence of 

irrelevant en·ors, as defined here. 

Moreover, because of the different lesion sites and types studied here, it was hoped 

that these data might have revealed different pattems of access and loss in naming 

impairments in the three groups studied. Superficially the results suggest that subjects 

performed in a manner consistent with the notion of loss of access: 52% of stroke subjects 

errors, 51 % of AD subjects' errors, and 47% of TEl subjects errors were semantic in 

nature. However error pattem with naming impairment severity complicates the issue. 

That is, one cannot say that all naming impairment is attributable to lexical access deficits. 

If that were the case we shouldn't see a frequency of irrelevant errors as high as 21 % 

across groups (see Figure 4). Nevertheless, within the broad category of "semantic errors" 

as they are described here, the significantly greater proportions of derivations and pmt 

word errors of the stroke group provides a very direct glimpse of the intactness of the 

concept in these patients. For example, the derivational error "skis" for the target "skiing" 
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or the pmtial response "liberty" for "Statue of LibeIty" leaves little room for question about 

whether tlle subject actually "knew" what he was talking about. 

Similarly, the significantly greater portion of certain irrelevant elTors in the AD 

group hints of a different type of loss. For example, stating "she looks just like Edy" 

leaves the listener with far fewer clues about what the target actually was (in this case, 

Shirley Temple). 

One possibility for the subtlety of differences is the mild to moderate naming 

impairment in me three groups. For example, it has been reported that individuals in the 

middle stages of dementia produce language mat is vague, empty, and irrelevant (Bayles, 

1984). The subjects in the AD group of this study would be considered at the early stage. 

Bayles (1984) describes me discourse of individuals at this early stage as "inappropriate 

due to word boundary erosion." Although discourse was not sampled in the CUlTent study, 

that descliption is consistent with tlle subjective impression of the behavior of this group 

during testing. Individuals with post-stroke aphasia have also been repOlted to produce 

errors mat are more related to the target when the dysnomia has been mild (Mitchum et aI., 

1990). 

Because of the unanticipated high level of functioning that emerged for all three 

groups of patients in Study 1, and because of the durable finding of a relationship between 

severity and type of naming elTors displayed by subjects in both studies. these notions are 

merely traces in the present data, but certainly are worthy of further exploration. 

Localization 

Studies of naming with PET and fMRI technology suggested focal cortical sites for 

the processing of some semantic tasks. Such tasks activated left anterior frontal regions 

(Binder & Rao, 1994; Frith, et aI., 1991; McCarthy, et al., 1993; Petersen et al., 1989a: 

1989b), and phonologic processing activated temporoparietal cortex (Frith, et al.. 1991; 
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Petersen et aI., 1989b). Structural or metabolic lesions in these areas would be expected to 

generate errors indicative of semantic and phonemic difficulty, respectively. Metabolic 

lesions were areas of the brain in which no structural lesion was visible on CT scans, but 

decreased tissue metabolism was detected on PET or fMRl scanning. Damage to frontal 

and temporoparietal regions are common in individuals with AD (Benson, et aI., 1983; 

Foster, et aI., 1984) and TBI (Adamovich, et aI., 1985), as discussed in the Introduction 

section of this paper. The subjects in the current study were selected because they had 

evidence of naming impairment. Because individuals with Alzheimer's dementia and 

traumatic brain injury are likely to have lesions in anterior andlor posterior regions, we 

would expect some naming errors to be similar to those of the stroke subjects. This study 

confirms that expectation. The patterns of errors in these three groups had a great deal of 

similarity. At the same time, there were several differences in certain semantic and phonetic 

categories in the stroke group compared to both the AD and the TBI groups, and in the 

iITelevant category of descriptions in the AD group compared to both the stroke and TBI 

groups. 

Again, it is important to consider the severity of the naming impaiIment 

demonstrated by the individuals studied here. Regardless of etiology, all would be 

considered to have mild to moderate naming impairment. The average number of naming 

errors on the 50 item test was 15 in each group. One explanation for the similarities 

between groups is that individuals with mild to moderate AD and TBI look more similar to 

individuals with post-stroke aphasia. and that the differences occur with increased severity. 

Examining the naming errors in more severe groups could test that hypothesis. 

Semantic Boundary Erosion 

The "semantic loss" hypothesis would dictate a preponderance of visual eITors, 

especially in the AD group, and especially in subjects with more severe naming 

impainnent. This situation did occur. although not unequivocally. The AD group did 
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make more visual en-ors, but there was no relationship between these errors and severity of 

naming impairment. The "semantic boundary erosion" hypothesis (Bayles & Tomoeda, 

1983) would predict that, as naming impailTIlent severity increases, the boundades 

separating one semantically similar concept from another become less sharply defined. 

According to this reasoning, as one goes about the task of naming a pictured object, several 

semantic representations may be candidates for activation. For example, with the target 

word (thus the pictured object) "boat," candidates such as "ship," "raft," and "boat" would 

be candidates for activation. Should the activated word be incorrect, the errant word 

should nonetheless be accurately produced (unless there is also impaiIment at the level of 

phonological processing). It was exactly this type of naming error pattel11 that occurred for 

all three groups in Study I and for all four groups in Study 2. The higher frequency of 

irrelevant responses in the more severely naming impaired subjects may in fact represent 

evidence for further erosion of the semantic boundaries. It should be noted that the change 

in semantic boundaries would only be predicted to get worse (i.e., become more "eroded") 

in the deteriorating etiological group of AD. 

Studv 2: Effect of Aphasia Suhtype on Naming Performance 

Previous researchers studying naming impairment in post-stroke aphasic 

individuals found a relationship between aphasia SUbtype and naming eITor pattel11. For 

example, Ardila & Rosselli (1993) found phonetic errors to be associated with Broca's. 

conduction, and Wernicke's aphasia. and semantic errors to be associated with anomic and 

transcOltical motor aphasia. Williams & Canter (1982), on the other hand, found more 

semantic errors in Broca's aphasia subjects. more circumlocutions and neologisms in 

Wernicke's aphasia subjects. and fewer phonetic errors in anomic aphasia subjects. Li & 

Williams (1991) found primarily "I don't know" and no response errors in their group of 

Broca's aphasia subject. These pattel11s were confounded by a lack of control for severity 



of naming impaiIment, and differences or lack of specification in naming tasks however. 

By co varying for severity, Study 2 attempted to rectify that feature of previous studies. In 

the present study the two groups with low comprehension produced a greater number of 

ilTelevant responses than the two high comprehension groups. In previous research these 

"irrelevant" responses (unrelated words, empty comments, perseverations, and 

descIiptions) have been categoIized as elTors indicative of semantic loss. These results 

suggest that such categoIization is inappropIiate. The contention here is that such errors 

cannot be "semantic," are clearly not relevant to the target utterance, and appear to have 

some relationship to the severity of the naming impairment. 
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The relationship pertained more to the severity of naming impairment rather than the 

aphasia grouping. The subjects in Study 2 had a higher frequency of semantic errors in 

mildly impaired subjects, and a higher frequency of irrelevant errors in more severely 

impaired subjects (See Figures 13-14). Indeed, 62% of the variance in total errors was 

attributable to frequency of semantic errors, and 19% of the variance was attributable to the 

frequency of irrelevant errors. Thus a naming eiTor pattern for the aphasia groups in Study 

2 was: more semantic errors in mildly naming impaired subjects, and more irrelevant 

elTors in more severely naming impaired subjects, independent of grouping. 

General Discussion 

Many questions unanswered by the previous literature are further clarified by this 

study. For example, this study suggests that the differences in naming errors between 

aphasia SUbtypes reported are probably attributable to the fact that previous studies failed to 

control for severity of naming impairment. The results of this study confirm the findings 

of Mitchum et aI. (1990) that milder naming impairment (for this study, those who made 

fewer than 20 errors on the TNT) is associated with errors semantically related to the target 



utterance and that more severe naming impairment (more than 20 errors on the TNT) is 

associated with errors with less obvious relation to the target. 

In the AD literature Bayles & Tomoeda introduced semantic boundary erosion. 
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Other authors stated that individuals with AD had a tendency to "lose" concepts. The 

results of the current study are most consistent with semantic boundary erosion, and are not 

consistent with the "semantic loss" discussed in the AD literature. It is possible however, 

that the AD subjects used in this study had milder naming impairment than one would 

expect for semantic loss to occur. However even if more severely impaired AD subjects 

showed evidence of semantic loss on the task used for this study, that would be consistent 

with further erosion of the semantic boundaries. 

In the TBI literanlre reports of semantic errors were previously only anecdotal. 

This srudy contributes some empilical evidence to support the occurrence of semantic 

errors in TBI patients. Indeed, over half of all responses made by TEl subjects were 

semantic elTors. 

Naming Model 

In the Introduction, a model of naming (see Figure 1) was briefly discussed. With 

some exceptions, the errors discussed in the current study appear to indicate a breakdown 

in either the semantic or phonologic areas of that model. Others error types delineated here 

are more difficult to locate in the model. For example, denial of self-effort (i.e., "I don't 

know"), no response, perseveration, and unclassifiable errors are difficult to pinpoint into 

semantic versus phonologic breakdown. Another exception is visual misperception, which 

most closely fits breakdown at the level of item recognition. Phonetic errors and 

neologisms are most consistent with a breakdown at the level of phonological 

representation, and the remainder of the errors (semantic paraphasia, partial response, 

rejection, derivation, circumlocution, unrelated words, empty comments, and descriptions) 

could be seen as indicative of varying degrees of semantic representation difficulty. 



The model by Howard and Orchard-Lisle (1984) does not contain the idea of a 

"concept node" (Collins and Loftus, 1975). In a network model, a concept can be 

represented as a node, with properties of the concept represented as relational (i.e., 

semantically or phonologically) links from the node to other concept nodes. These links 

can be weighted, according to the strength of the link. For example, the concept node 

"chair" would have a strong link to the concept "seat," but perhaps a weaker link to the 

concept "house." 
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Upon recognition of a target item, the activation of semantic representation does not 

seem to follow an "all-or-nothing" rule. On the contrary, the naming errors produced by 

subjects in this study were more consistent with a continuum of semantic representation 

activation, with semantic paraphasic errors at one end, and unrelated words and empty 

comments at the other end. The phonetic representation occurred with little disruption, as 

demonstrated by the low frequency of phonetic errors (and the total lack of phonetic elTors 

in the AD and TEl groups). There is certainly room for argument with some of these en'or 

categories. For example, unrelated words and empty comments could be indicative of poor 

item recognition. To state unequivocally whether errors are indicative of breakdown at one 

or another place in the model, it would be necessary to probe further into what knowledge 

(e.g., semantic or phonologic) the subject has about each test item-- that is, to include 

semantic and phonemic cueing in the study design. 

The results of these studies cast some doubt on the adequacy of the model presented 

in Figure 1. Few subjects made phonetic errors, and for those who did, all made some 

form of semantic error on other items of the TNT. The separation in Figure 1 of semantic 

and phonologic retrieval may be too simplistic. Indeed, those researchers who have 

visualized neurological activity during word retrieval have noted that the activation of left 

frontal and left temporoparietal regions occurred in a parallel versus serial manner 

(Ojemann, 1983; Petersen et aI., 1989b). That is, anterior and posterior regions of the 
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brain were activated simultaneously, not sequentially. It should be understood that the 

model of Howard & Orchard-Lisle (1984) depicted in Figure 1 was not intended by these 

authors to correspond to neurologic boundaries. Still, the comparison is tempting, because 

naming impairment is associated with damage in left frontal and temporopmietal regions, 

and the results of dynamic neuroimaging during naming tasks have implicated those 

regions (Binder & Rao, 1994; Frith, et al., 1991; McCm"thy, et aI., 1993; Petersen, et aI., 

1989b; Wise, et aI., 1991). 

A Distrihuted Model of Naming 

Another model, or class of models, that seems to take better account of the graded 

impailment of phonological and semantic errors as found in this study is the distributed 

network model (Allport, 1985; Collins & Loftus, 1975; Dell, 1986). Rather than semantic 

or phonemic representation for a given concept being located in certain regions of the brain, 

patterns of neuronal activity are activated in certain regions of the brain. Indeed, many 

different patterns of activity may occur in the same regions. Distributed network models 

rely on the notion of 'concept nodes,' mentioned above, which correspond not to particular 

networks of neurons, but to patterns of activity in a network. The retrieval of a concept (as 

would occur during naming) then, does not cOlTespond to a particular part of the brain, but 

rather to a particular pattern of activity within a network of neurons. To retrieve that word. 

the appropriate pattern must be generated. Each hardware element within the network 

connects to each other element and to itself. This retrieval becomes more efficient as the 

system learns, as the connectivity becomes weighted, or biased, toward that pattern with 

repeated occurrences. That is, they become "auto-associated." 

This auto-association has several consequences for naming. These are discussed at 

length by Allport (1985), and will be discussed here as they pertain to the Clll1"ent study. 

First, because of the interconnectivity, the activation of a part of the pattern will tend to 
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evoke the entire pattern. This is consistent with the fact that we can cue ourselves (and our 

naming impaired patients) phonemically (e.g., for the target "shirt," "that's a sh-" or 

semantically (e.g., "I'm wearing a long-sleeved--"). Second, where the target word is 

related to several other words, the network will take longer to settle into a pattern of 

activity. This is consistent with reaction time studies which have shown longer reaction 

times for words which share more common semantic or phonemic boundaries with other 

words. Third, patterns that are less established (that is, have less w~ighting in the 

connectivity, thus have not been leai11ed as "thoroughly") similar to more strongly 

established patterns (that is, those which have been learned more thoroughly) will tend to 

be replaced by better learned patterns. This is consistent with the observation found here 

and elsewhere that naming errors tend not to be random, at least with mild and moderate 

naming impairment, but rather have some semantic or phonologic association with the 

target. Finally, the fourth consequence as it peltains to this study is that as long as different 

patterns are not correlated (i.e., overlap with one another) many different pattems can be 

superimposed on the same network. As a result, retrieval is vulnerable to interference from 

other related patterns on the same network. 

From the research discussed on dynamic neuroimaging (e.g., Petersen, et aI., 

1989b), it could be speculated that the temporoparietal and frontal regions activated during 

naming tasks form the neural substrates for one such network. The consequences of this 

arrangement as it pertains to confrontation naming include several scenarios which occurred 

in this study. First (see consequence one above), most responses (70% on the average) 

were in fact COlTect. Second, (see consequence three above) concepts which share many of 

the same attributes (either semantically or phonemic ally) would be likely candidates for 

substitution (i.e., semantic or phonetic errors) if the system is damaged. 

This modification of the naming model is speculative, but hypotheses could be 

tested using a longitudinal design, or a cross-sectional design with a broader representation 
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of naming impaiIment severity. For example, when the same item is misnamed at two 

different time periods, is the error at time 1 "closer" (either semantically or phonetically) to 

the target than the error at time 2. In the cun'ent study, if we consider irrelevant errors to be 

farther from the target than semantic errors, it has been established here that indeed 

individuals with milder impaiIment come closer to the target than individuals with more 

severe impairment. 

Future Research 

This discussion has implied that an increase in severity of naming impairment (e.g., 

with an increase in dementia), will result in a smaller proportion of semantic errors. Also 

implied is that a decrease in naming impairment severity (e.g., with recovery from post

stroke aphasia or TEl), the higher the proportion of semantic errors. Longitudinal studies 

with any or all of the lhree populations studied here could test those hypotheses. 

Following individuals with AD through the progression of the disease could be used to test 

the former hypothesis, and following individuals with post-stroke aphasia or TEl through 

the course of recovery could be used to test the latter hypothesis. Data are available which 

document more overall errors in moderately impaired AD subjects compared to mildly 

impaired subjects, and a similar proportion of visual misperceptions in these two groups 

(Shuttleworth & Huber, 1988), and more irrelevancies in AD subjects in the moderate 

range of impailment (Bayles & Tomoeda, 1983) but a more precise naming analysis such 

as that offered in the current study, applied to subjects longitudinally has not been reported. 

Limitations of the Current Studv 

Subjects recruited for Study 1 were matched on the basis of naming impairment 

severity. By definition they were selected in a nonrandom fashion. The result of the 

matching process was a restricted range of naming impairment in each group. Subjects 



tended to be in the mild to moderate level of naming impainnent. This limits the 

generalizability of the study to mild-moderately naming impaired individuals. 
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Because of the restricted range in naming impaiIment, it can only be tentatively 

concluded that decreased proportions of semantic eITors and increased proportions of 

irrelevant eIl"Ors occur with more severe naming impairment. Although there is converging 

evidence from other studies on naming impainnent, a study with larger groups, defined in 

terms of range of severity would be required to test that hypothesis. 

The TNT was designed to be sensitive to mild naming impairment. TIle items 

included in the TNT were high frequency words, and nonnal perfOlmance on this test is 

approximately 100%. However, items of lower frequency may have teased out more 

problems in every group, and perhaps more differential effects of naming impairment in the 

three groups studied in Study 1, and the four groups studied in Study 2 would have 

emerged. Because the word class categOlies and the nature of the stimuli (line drawings, 

photographs, etc.) did not appear to influence the results, modifications concerning 

frequency could be easily accomplished. 

The eITor classification system used in this study was derived from a system used 

by Mitchum et al. (1990). Some modifications were made, as it did not appear to capture 

some error types, and appeared too specific in other areas. For example, for the target 

"Shirley Temple," the response "a little girl" would have been classified as a circumlocution 

lIsing the Mitchum and colleagues system. The response "oh she was a child actress in the 

50s. what was her name" would also be classified as a circumlocution. For that reason, the 

category "description" was added to the naming error system. Other subtle differences 

within naming error categories may have been missed. A thorough analysis of the raw 

data, and further modification of the naming en'or system might have been more sensitive 

to differences in naming error patterns. The procedures used in this study for 



administering the TNT did not include semantic cueing. Conclusions regarding semantic 

access require a good deal of inference, and must be cautious. 

Summary 
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In comparing mild to moderately naming impaired individuals with stroke, AD, and 

TBI, subtle differences were found between the three groups. The stroke group had a 

higher frequency of certain semantic errors, the AD group had a higher frequency of certain 

in·elevant errors, and both the AD and TBI groups had a higher frequency of visual 

misperceptions. Across groups, and for both studies, milder naming impairment was 

associated with a higher proportion of semantic errors, and more severe naming impairment 

was associated with a lower proportion of semantic en·ors. Finally, the predictors of 

naming impairment severity were different for the three groups. For the stroke group, the 

best predictor was the frequency of semantic errors alone. For the AD group the best 

predictor was the frequency of semantic errors together with severity of dementia. For the 

TBI group, no reliable predictor of dysnomia was obtained. 



Appendix 1 

SUBJECT'S CONSENT FORM 

Project Titles: Comparative Studies of Naming Impainnents 
Discourse and Everyday Remembel1ng 

Subject's Name: 
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I AM BEING ASKED TO READ THE FOLLOWING MATERIAL TO ENSURE THAT I 
AM INFORMED OF 1BE NATURE OF THIS RESEARCH STUDY AND OF HOW I 
WILL PARTICIPATE IN IT, IF I CONSENT TO DO SO. SIGNING THIS FORM 
WILL INDICATE THAT I HAVE BEEN SO INFORMED AND THAT I GIVE MY 
CONSENT. FEDERAL REGULATIONS REQUIRE WRITTEN INFORMED 
CONSENT PRIOR TO PARTICIPATION IN THIS RESEARCH STUDY SO THAT I 
CAN KNOW THE NATURE AND 1BE RISKS OF MY PARITIPATION AND CAN 
DECIDE TO PARTICIPATE OR NOT PARTICIPATE IN A FREE AND INFORMED 
MANNER 

PURPOSE 

I am being invited to voluntarily participate in the above-titled research projects. The 
purpose of these projects is to study naming and conversational abilities in people who are 
experiencing changes in their thinking abilities or who are experiencing language 
difficulties as the result of a stroke. The goal of the project is to find ways to help such 
people improve their communication ability. The project may also help researchers to better 
understand the sources of language problems. 

SELECTION CRITERIA 

I am being invited to participate because 1) I am experiencing difficulties in my 
communication abilities, 2) I had a stroke that resulted in language problems, or 3) I will 
serve as a healthy control subject for the purpose of comparison. Approximately 300 
subjects will be enrolled in this study. 

PROCEDURE 

If I agree to participate, I understand that I will be asked to name pictures of people and 
objects, describe pictures, procedures. or events, and engage in conversation with the 
examiner. I will also be given some other short tests of language and memory that may 
include listening, talking, reading. and writing activities. Total testing time will vary. but I 
will be informed of the expected time commitment. In most cases, testing will not exceed 
two hours, and I will be given breaks as needed. Testing can be performed over more than 
one session, if necessary. Sessions will be audiotape recorded. 

RISKS 

There are minimal risks associated with this study. It is possible that the testing may be 
embarrassing or boring, however most individuals enjoy the experience. 



BENEFIT 

I will be paid for my participation in this project. Otherwise, participation in this project is 
of no direct benefit to me. 

CONFIDENTIALITY 
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I understand that any infoffi1ation about me obtained from this research will be kept strictly 
confidential and will be destroyed at the end of the study. Infoffi1ation containing personal 
identifying material will be kept in locked files, and only Dr. Holland and her research staff 
will have access to these files. I understand that my research records, just like hospital 
records, may be subpoenaed by court order. I consent to publication of study results so 
long as the information is anonymous or disguised so that identification cannot be made. 

P ARTICIP A TION COSTS 

There will be no costs to me for participation in this project. 

AUTHORlZA TION 

BEFORE GIVING MY CONSENT BY SIGNING THIS FORM, THE METHODS, 
INCONVENIENCES, RlSKS, AND BENEFITS HAVE BEEN EXPLAINED TO ME 
AND MY QUESTIONS HA VE BEEN ANSWERED. I UNDERSTAND THAT I MAY 
ASK QUESTIONS AT ANY TIME AND THAT I AM FREE TO WITHDRAW FROM 
THE PROJECT AT ANY TIME WITHOUT CAUSING BAD FEELINGS OR 
AFFECTING MY MEDICAL CARE. MY PARTICIPATION IN THIS PROJECT MAY 
BE ENDED BY THE INVESTIGATOR OR BY THE SPONSOR FOR REASONS THAT 
WOULD BE EXPLAINED. NEW INFORMATION DEVELOPED DURING THE 
COURSE OF THIS STUDY WIDCH MAY AFFECT MY WILLINGNESS TO 
CONTINUE IN THIS RESEARCH PROJECT WILL BE GIVEN TO ME AS IT 
BECOMES AVAILABLE. I UNDERSTAND THAT THIS CONSENT FORM WILL BE 
FILED IN A.t"1\J AREA DESIGNATED BY THE HUMAN SUBJECTS COMMITTEE 
WITH ACCESS RESTRlCTED TO THE PRINCIPAL INVESTIGATORS, AUDREY 
HOLLAND, Ph.D., HER CO-INVESTIGATORS OR AUTHORlZED 
REPRESENTATIVE OF THE CENfER FOR NEUROGENIC COMMUNICATION 
DISORDERS. I UNDERSTAND THAT I DO NOT GIVE UP ANY OF MY LEGAL 
RlGHTS BY SIGNING THIS FORM. A COpy OF THIS SIGNED CONSENT FORM 
WILL BE GIVEN TO ME. 

IF I HAVE ANY QUESTIONS CONCERNING MY RlGHTS AS A RESEARCH 
SUBJECT, I MAY CALL THE HUMAl"l" SUBJECTS COMMITTEE OFFICE AT 626-
6721. 

Subject's Signature Date 

ParentlLegal Guardian (if necessary) Date 



Appendix 2 

Naming EITor Responses, Experiment 1 

Visual EITors 
Target 
smoking 
Grand Canyon 

kite 
falling 

raking 
black~ 
skiing 
train 

Statue of Liberty 
dlinking 

typing 
windmill 

pocket 
swinging 

Semantic Paraphasias 

Response 
talking to someone 
Green Valley 
It's a town or something 
that looks like the other side of the Pittsburgh Mts up there 
hand 
running from something 
drowning 
picking up something 
like to pull it 
nothing 
driving 
submarine 
it's electric 
Virgin Mary 
breathing or blowing something 
hollering for the kids 
blowing a whistle 
drawing with fingernails 
fan (2) 
lighthouse 
cross 
helicopter 
propeller 
the back 
driving 

antlers antelope (2) 

smoking 

Jesus Christ 

foot 

Grand Canyon 
Michael Jackson 
kite 

ears (2) 
head (2) 
cigarette (2) 
puffing 
blowin!! 
God (4) 
sacred heart 
the Lord 
toe (2) 
leg 
Rocky Mountains 
Reba McIntyre 
flag 
frisbee 
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running racing (2) 
walking (2) 
taking ajog 

boat canoe 
river 
motorcycle 

sleeping snoring 
Micky Mouse DundleDuck 

MinniefMinnie Mouse (2) 
Mickey Rooney 

old grandmother/grandma (8) 
mom/mother (4) 

falling flipping 
tumbling 
fleeing 
running (3) 
jumping 
dashing 
wiping out 
dropped 
walking 

raking sweeping 
clearing the leaves out 
working 
brushing (2) 
sawing 

black dark 
dark green 
white 
blue (2) 

long big 
large (2) 

flower sunflower 
posies 
pansy 
violet 
daisy 
onion 

small cat 
tiny 

skiing sliding 
sleigh 
snowmobile 
sled 
skating (3) 
walking 

train truck 
Statue of Liberty New York (2) 

United States 
happy merry 

fme 
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laugh 
drinking eating (6) 
USA the state 

country 
Arizona 
California 
Los Angeles 

Lincoln Thomas Jefferson 
George Washington 
John Adams 
president (4) 

typing writing (4) 
violin viola 

banjo 
guitar (6) 
bell 

white black 
blue 
gray 

Reagan president (9) 
Nixon (3) 
United States 

candle frre 
boots shoes (17) 
car wagon 
dog collie 

horse 
red orange (2) 

pink 
black 
yellow 

White House Lincoln 
Washington (3) 
the presidentJpresidents (3) 
Capitol (4) 
United States 
Clinton 

hand feet 
knuck 
fmger(s) (2) 

windmill pinwheel (2) 
window 

truck Chevy 
trailer (2) 
van 
car (2) 
automobile 
bus 
Datsun 

lid handle 
pan 



clock 
Santa 

airplane 
fishinQ 
pocket 

giraffe 

drawer 

thick 

swinging 

Circumlocutions 
antlers 

Jesus Christ 

Grand Canyon 

Shirley Temple 

Michael Jackson 
kite 

boat 

sleeping 

Micky Mouse 

old 
fallin£! 
rakin~ 
long ~ 
flower 
skiing 

hood 
watch (2) 
St. Nick 
Christmas (2) 
aircraft 
playing 
patch (2) 
coat 
shirt 
zebra (4) 
elephant (2) 
camel 
kangaroo 
lion (2) 
desk 
table 
big (6) 
large/larger (4) 
heavy/heavier (2) 
wide 
skinny 
playing (4) 
riding a see-saw 

they all have them. You can tell their age 
what holds it up 
it's definitely out of the bible 
he's the big brother 
oh I know it's pretty there 
that's in Atizona 
what is her name? She danced with a negro 
lots of kids playing with their dolls 
ah the little girl. What's her name. she's so cute? 
I know him. He's that songwriter 
fly up in the air 
like a fly like a cross 
little motor 
goes outside. it takes people that go into it 
that's a thing for to go in there 
forcing a dream 
the nurses are trying to wake him up 
I've forgotten. He's funny 
wears too big shoes. Thinks he's clever and he is. 
his mother 
going down stairs 
clean up something in the yard 
extended out 
things that women like to have on 
on skis 
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train 
Statue of Liberty 

drinking 

USA 

typing 

Lincoln 

violin 
Reagan 

candle 

boots 
car 
White House 

hand 
windmill 

lid 

telephone 

coming down a snow stonn with skiis 
that's what they go on right out here sliding down here. 
sliding down a mountain 
freight car 
big large, made by France. People can go inside 
from France 
it's out in New York (2) 
that is in New York Bay 
that's the lady 
have a glass of water 
trying to get the last glass out of it 
a certain part of the world 
the place here 
something they put their fingers in 
hitting his things like that, like a stenographer 
placing all the right letters 
operating on the typewriter 
he got shot 
looks like that old man that's-- he used to be very, he was elected 
quite a number of times 
one of the men in the group 
you can play it in different ways 
he was governer of California; was a star; had two wives 
that's a movie star (2) 
one of our politicians 
fellow next highest one 
I know what it is but-- there's a flame 
it's like it gives you light 
feet, heavy feet 
it goes along 
capitol of the United States 
where the president lives, in Washington, D.C. 
the president's mansion 
thing for United States. It's a big one 
in Washington DC 
that's to help or be helped 
from the Dutch. it moves the air 
it's in Holland 
round round round Dutch 
that's the urn that 20es round and round 
if you have a ranch you have them. Got to get in water 
you tum it around 
wheel that goes around 
they run it around there 
around and around 
round pick up 
you put it on when you want to put something in there 
that part covers it 
it's called a lot of things. I use it every day 
you can be calling anybody 
that's what everybody pay for 
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clock 
Santa 
airplane 
fishing 

pocket 

giraffe 

drawer 

thick 

swinging 

Partial Responses 
Grand Canyon 

Shirley Temple 
Michael Jackson 
kite 
Micky Mouse 

Statue of Libelty 

Lincoln 
White House 

windmill 

telephone 
Santa 
pocket 
drawer 

tick tock 
taking things for kids; man who buys things at xmas time 
going up on one 
not catching any fish 
he's doing the fish 
put something into it 
the corner 
a large mammal 
long animal 
first chest of drawers 

it's to put the clothes down under 
main pieces because you put clothes in, therein 
people put their clothes in it 
one that you can pull out 
it pulls out 
a little bit and that one's big 
this one is a little bit dark ~ 
rock rock rock chair, maybe, rope 
trying to fly in the air, she's on an airplane for children 
playing on a set of swings 

canyon (3) 
Arizona canyon 
Shirley what's her name 
Michael (2) 
"ki" 
Mickey 
"Micks" 
I know him it's a mouse 
the dear Li berty 
Liberty (2) 
it's the something of Liberty 
statue (6) 
statue of our lord 
Abraham 
"whi-" 
White (3) 
"wind" 
windwheel 
mill, but it has a name 
windbridge 
mill 
"tele-" 
Jesus Claus. Not Jesus. 
II pO-" 
draw 
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Semantic Rejections 
kite not a flag 
skiing not skating 
USA not the world 
red not green 

not red 
White House not the capitol 
giraffe not a zebra 

not a dog 

DerivatiQns 
smoking smoke 
foot feet (7) 
mnning a mnner 

run run run 
sleeping trying to sleep 

he's sound asleep 
falling fell (4) 

falled (2) 
fall 

raking r-a-k-e 
cleaning up the rakes 
mow the rake 
rake (4) 

skiing skis (2) 
on skis 

drinking drink 
typing typewriter (5) 
boots a right boot and a left boot 
hand hands (2) 
windmill windmill 
fishin!:! going to fish 
pocket pockets 

swinging swing (3) 
on a swing (2) 

Unrelated Words 
antlers inside 

truck 
foot bed hair 
Shirley Temple Betty 

freezer ice 
kite boy 

me and you 
a tmnk, I mean a fish 
fool 

sleeping taking 
waiting 
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Mickey Mouse Bobby 
clown, Michael 
minute 

falling whistling 
ear old 
rakim! playing music 
black~ land 
small viewing 
train bend 
Statue of Liberty God 
typing making it 
violin vase 

valentine 
candle a screwing with a mass 

title 
boots pictures 
hand sitting 
truck bed 
lid sink 
clock 1V 
Santa sun 
airplane walk 

tribe 
pocket tree 

office 
sit 

giraffe dram 
spoke 
shepherd 
Geritol 

drawer red 
thick liver 

Phonemic EITors 
antler antel 
smoking spoktun 
kite fight 

"ike" 
tltike" 

boat float 
falling falking 
flower wower 
train treen 
Statue of Liberty livery 
typing fyping 
violin vlyin 
candle bandte! 

campbell 
hand handen 
telephone pone 



clock 

Santa 
fishing 
swinging 

Neologisms 
smoking 
Jesus Christ 
sleeping 
raking (2) 
black 
lono 
Staweof Liberty 
USA 
candle 
boots 
windmill 
truck 
Santa 
giraffe (2) 
drawer 
thick 
swinging 

Empty Comment<; 
antlers 
smoking 
Grand Canyon 

Shirley Temple 
kite 
running 

sleeping 

Mickey Mouse 

old 

ear 
rakin" 
black~ 
flower 
small 

train 

dock 
"tuck" 
Franty Claus 
kishin 
swimming 

oh I don't want to say this but it has a special name 
working on putting it off 
place where he out looking 
we've been a lot of places but I don't recognize this 
I used to go down here 
a little oh 
a thing put over this 
looks like he's mad 
gonna try to work it out 
playing with something; this could be a place where you 
put something in 
everybody knows that's part of the other one 
playhouse 
somebody put him down 
the baby is clapping his hands and the woman is watching 
like to say over here he's starting again 
what you call this thing? Something to eat with 
clearing up the things on the pictures at home 
nothing in here. Looks like cold, wind 
six 
isn't 
they're both ugly 
being sent, gone on something 
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happy 

drinking 
Lincoln 

violin 
candle 
dog 
White House 

windmill 
telephone 
clock 

Santa 
airplane 

pocket 

giraffe 
thick 

Unclassifiahle 
smoking 
Jesus 
Michael Jackson 
old 
Statue of Liberty 
happy 
clock 
fishine 
giraffe 
drawer 

Descriptions 
antlers 

Jesus 
Grand Canyon 

just they're brothers 
employing him; someone who has taught you something 
and driving it in 
calling it something 
he's doing took everything 
011 god please 
runs his light 
putting up a fIlter, not a tilter, the top 
my little girl 
so many things, can't say which one. Allover near the 
university. Could be some university 
went by there just a while back 
oh it's a building where the people stay 
it's that place. Oh man. 
ah oughtta get that one 
there were 808 to folding things away 
cane no oh god 
ten ten 
Sam I call it 
a big one 
something 
I had it 
army. oh that's the you what's it called 
the squeeze part 
things 
isn't 

"U-M-E" 
tlJTIt 
my friend 
teaching her 
(unintelligible) 
he's feeling this boy's sadness 
"TR" 
(gestured) 
(gestured) 
the bottom part (2) 

reindeer 
the yellow part 
some man 
it's up in the mountains 
down in the thine. It's called river 
a big place ~ 
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Shirley Temple 

sleeping 

old 

falling 

black 
lono 

sm~ 

skiing 

Statue of Liberty 
happy 

USA 

white 
Reagan 

red 

it's all up in the mountains 
deep crevice or something 
will it has a lot of I think they're rocks 
desert area wild country area 
wild country 
I don't know the name but it's pretty 
in the rocks someplace 
panel view of the mountains 
a girl 
little girl 
a small child 
a girl and her doll 
a girl 
little girl 
a little girl, a little little girl 
mama and her baby 
she's a fine girl 
a little girl and her doll 
My sister when she was a little girl. She looks just like 
Edy 
curly hair 
laying down 
laying down in bed 
going to bed 
teacher 
just about medium 
my age 
could be a nurse 
that's an elderly lady 
he's down the stairsteps 
gonna trip coming down the stairs 
he's on the stairs 
square 
3 inches instead of 2 
kitten 
not real, just a tiny little tIling with a fan tied to his tail 
on his feeL not on water 
playing around in the snow 
going down the snow 
!wing down the hill 
going down the snow 
he's on the ice and he's running 
holding the torch 
laughing 
smiling 
a whole map 
map of the country 
square 
this is a man laughing happily 
looks like my father 
square 
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White House 
lid 

fishing 

pocket 

drawer 

thick 
swinging 

a building 
the middle 
the yellow part 
yellow 
green 
taking a boat and working on it 
rowing a boat 
sitting 
he's out in a boat 
he's out in his boat 
there's a man in his boat 
yellow (2) 
yellow part 
green 
top 
top (2) 
it's on top 
yellow 
yellow. His and hers. 
for the house the top 
the top part 
dark 
she can go back and forth in it 
going back and forth 
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Appendix 3 

Naming Error Responses, Experiment 2 

Visual ElTors 
Target 
kite 
typing 
candle 
windmill 
telephone 

Response 
a die for spinning a top 
drawing with fmgemails 
it floats in the air; kids play with them when they're little. 
crossbow 
an ice cream container 

Semantic Paraphasias 
antlers antelope (2) 

ears 
smoking 

Jesus Christ 
foot 

Grand Canyon 
Shirley Temple 

kite 
running 
boat 

sleeping 

Mickey Mouse 

old 

falling 

ear 
raking 

black 

ci!mrette 
pushing 
strike 
God (3) 
toe(s) (2) 
shoes 
leg 
arm 
North Pole 
Becky Blossom 
Barbie 
Sonia Heney 
flyer 
racing 
sailboat 
steamship 
snoring 
resting 
DundleDuck 
Peter Pan 
Minnie 
Goofy 
grandmother/grandma (4) 
mom/mother (3) 
the mother lady 
flipping 
tumbling 
slipping 
fleeing 
running 
arm 
sweeping 
cleaning 
dark (2) 
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blue (2) 
brown 
orange 

long large 
further 
big (2) 
wide (2) 
length 
tall (4) 

flower posies 
blossom 
sunflower (2) 

small cat 
tall 
teenie 

skiing sliding 
sleigh 
snowmobile 
sled 
skating 
rolling 
running 

train locomotive 
plane 

Statue of Liberty New York (6) 
the Golden Gate 
United States of America 
America 
apple 

happy merry 
fme 
laugh 
sunny 
glad 

drinking eating (2) 
eat 
flow 
beer 

typing writing (3) 
Lincoln George Washington 
violin viola 

guitar (2) 
white red 
Reagan president (2) 

Nixon (2) 
presinee 

candle a light 
boots shoes (11) 

long shoes 
dog collie 
red orange 
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blue 
White House Lincoln 

Washington 
the president 
Capitol 
United Hospital 
Washington monument 
United States 

hand feet 
knuck 
finger(s) (2) 
thumb 

windmill cartwheel 
tlUck Chev 

car (2) 
lid handle (2) 

cap 
pail 

clock watch (2) 
time (2) 

Santa St. Nick 
Christmas 
Merry Christmas 

airplane aircraft 
flyer 

pocket patch (2) 
coat 
shirt 
sleeve 
shirt jacket 

giraffe zebra 
elephant 

drawer desk 
table 
closet 

thick big 
large (2) 
larger 
bigger (2) 
long 
fat (2) 

swinging playing (3) 
rocking 

Circumlocutions 

smoking no cough 
Jesus my man 

it's definitely out of the bible 



GrCanyon 

Sh Temple 

kite 
boat 
sleeping 
Mickey Mouse 
falling 
ear 
raking 
long 
skiing 
train 
Statue of Liberty 

drinking 

USA 
typing 
Lincoln 

Reagan 

candle 

boots 
car 
White House 

windmill 

truck 
lid 
clock 
airplane 

oh I know it's pretty there 
boom that is the way go vacation 
right up Azonas 
the desert. it has a specific name 
valley but steep. Colorado no well yes but urn 
Colorado urn 4 corners urn Texas, no Arizona 
what is her name? She danced with a negro 
oh she played in the movies 
actress 
long time ago 
pictures too. man. little kid. well teenager urn 
flies 
little motor 
forcing a dream 
I've forgotten. He's funny 
boom 
he's lis sing (listening) 
gonna go pick up the leaves 
extended out 
on skis 
freight car 
big large, made by France. People can go inside 
from France 
it's out in New York (3) 
have a glass of water 
trying to get the last glass out of it 
48 
at the typeletter 
he got shot 
murdered anyway 
he was go verner of California; was a star; had two wives 
he used to football 
that's a movie star 
blew 
I know what it is but-- there's a flame 
wears 
to lease one 
capitol of the United States 
where the president lives, in Washington, D.C. 
place of president 
President Bush (pointed) 
present of washington 
from the Dutch. it moves the air 
it's in Holland 
round round round Dutch 
that's like where the Dutch people live 
wheel wheel and turning 
it's used for special purposes 
round pick up 
tick tock 
you put people in there and take em on a trip 
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giraffe 
drawer 
thick 
swinging 

Partial Responses 
Grand Canyon 

Sh Temple 

kite 
Mickey Mouse 

St of Liberty 

happy 
Lincoln 
violin 
Reagan 
White House 

windmill 

telephone 
Santa 

pocket 
drawer 

Derivations 
smoking 
foot 
running 

sleeping 

falling 

fast up in the sky 
it's way way up there 
a large mammal 
first chest of drawers 
a little bit and that one's big 
trying to fly in the air, she's on an airplane for children 
rock rock rock chair, maybe, rope 

canyon (2) 
Arizona Canyon 
Shirley what's her name 
Shirley 
"kilt 
MickMike 
Mick 
Mickey (2) 
Micks 
the dear Libelty 
it's Liberty 
Liberty 
statue of let's see 
statue 
it's the something of Liberty 
hap 
Abraham 
"vio" 
Ron ... Pres 
"whi-" 
White (3) 
mill 
will windfall 
windwheel 
wind 
"tele-" 
Santy 
"S-A-N San" 
"po-" 
draw 

smoke (2) 
feet (9) 
a runner 
run run run 
run 
trying to sleep 
sleep 
fell (4) 
falled 
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fall (5) 
ear ears (3) 
raking r-a-k-e 

cleaning up the rakes 
rake (5) 
mow the rake 

skiing skiis 
ski (4) 
the ski 
ski slopes 

drinking drink (3) 
typing typewriter (9) 

has a typewriter 
candle candles (2) 
boots boot (2) 
hand hands (4) 
windmill them windmills 
drawer drawers 
swinging swing (5) 
swinging the swing (2) 

Unrelated Words 
antlers inside 
smoking figs 
Jesus Hudson 
foot pencil 

keys 
bed hair 
bark 

Shirley Temple evert 
freezer ice 

kite Alice 
boy 
vine 

running rug 
boat view 

barber 
coffee 
99 cents 

sleeping taking 
seal 

Mickey Mouse sleeping 
Bobby 
clown 

old street 
before 

falling he's lost his job 
slow 

ear old 
screwdriver 

black land 
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small law 

skiing 
viewing 
load 

train bend 
bug 

St of Liberty glass 
happy drinking 

hello 
typing beer 
Lincoln Ben 

uncle LA. 
violin way 

tree 
Reagan AI 
candle waking 

rust 
title 

boots cat 
nickles 

dog call 
red bat 

June 
White House baker 
hand sitting 

light 
cream 

windmill carp 
foot 

tlUck bed 
lid dead nickle 

square 
hurt 

clock coke 
Santa comet 
airplane tribe 

slay 
garage 

fishing evert 
pocket sit 

a blade 
tree 

giraffe Geritol 
drawer red 

wearer 
thick liver 

bin 

Phonemic Errors 
antler antel 
smoking spoktun 

foking 
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Or Canyon Kunyon 
kite "ike" 

"tike" 
boat bose 
sleeping seeting 
old cold 
ear steer 
raking rate 

laking 
skiing seegins 

seeking 
train strain 

treen 
kwane 

drinking preenting 
typing taking 

tiking 
Lincoln liking 
candle bandtel 

campbell 
candizz 

car card 
dog god 

jog 
White House white and houden 
windmill window 
telephone pone 
clock "tuck" 

dock 
Santa Saint Licholas 

Senda Kall 
danta could 
Franty Claus 

fishing filling 
flfun 
kishin 

drawer door 
poor 

Neologisms 
antlers (4) 
smoking (2) 
Jesus (3) 
foot (6) 
Grand Canyon (2) 
Shirley Temple (3) 
kite (2) 
running 
boat 
sleeping (3) 
Mickey Mouse (3) 



falling 
ear (4) 
raking (4) 
black (3) 
long (2) 
flower (4) 
skiing 
Statue of Liberty (2) 
happy 
drinking 
USA (6) 
typing (2) 
Lincoln 
violin (2) 
Reagan 
candle (3) 
boots 
car 
dog (2) 
red 
White House 
hand (2) 
windmill (4) 
truck (2) 
lid (2) 
telephone (2) 
clock (3) 
Santa (5) 
airplane (2) 
fishing (2) 
pocket (4) 
giraffe (8) 
drawer (2) 
thick 
swinging (4) 

Empty Comments 
smoking 

Gr Canyon 

Sh Temple 

kite 
running 

boat 

this boom and then there 
man he's beard 
I know this place 
I used to go down here 
I was there before. It was good before 
I know it 
ohmy 
a little oh 
here good and before like that 
the things and what do you do they don't know 
why can I make it there and boom boom but I don't know 
come one 
going into things but how does he do it? 
my good there's hoo boy 
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old the girl 
ear here for here 
long more here before 
small like before like this 
skiing that's bad 
train same thing is here hoo poo oop here 

I know I know 
Statue of Liberty before all the the yeah 

let's see urn 
they all see it next door outside 

happy just they're brothers 
well it's good yeah 
lam 

USA you would hold 
I love you 

Lincoln a good friend of mine 
boots your and person I don't know 
car I don't 
dog my little girl 
red you can dis gonn do it 
White House yeah I know the door and 
hand they won't let their urn ... 
telephone hello (3) 
clock the three to get there but 

cane no oh god 
Santa follow the other ones 
airplane a big one 
fishing well and it's here and it's here 

all the time he get like this 
drawer it's under here 

the beginning 
thick this one here like this 

U nclassifi ab Ie 
Jesus "G-O-G" 
Statue of Libelty (unintelligible) 
typing (gesture) 
violin (gesture) 
windmill (gesture) 
clock "e-o" 
fishing (gestured) 
giraffe (gestured) 

"G-I-L-no-F-F-R" 
drawer "G-R-A-E-R" 

Descriptions 
antlers elk 
GrCanyon a mountain 

panel view of the mountains 
mountains 



Sh Temple 

old 

falling 
long 
skiing 

St of Liberty 
happy 

drinking 

windmill 
lid 
fishing 

pocket 

giraffe 
drawer 

thick 

boy 
little girl (2) 
a girl and her doll 
girl (3) 
a small child 
my age 
white 
teacher 
he's down the stairsteps 
3 inches instead of 2 
going down the hill 
going down there 
girl 
smile 
he's smiling 
cup 
glass of water 
that's a nice tall one 
green 
sitting in the boat 
boat 
left top 
green 
yellow 
top 
tall 
top 
yellow. His and hers. 
top 
black 
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