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ABSTRACT 

There are few, yet contradictory, reports in the literature 

regarding whether persons with Alzheimer's disease demonstrate a dis

turbance of nonverbal communication or pantomime. While some 

researchers ascribe all disturbances of gestural behavior to apraxic 

phenomena, others have viewed a disturbance of pantomime as the conse

quence of language disorder or general intellectual deterioraticn. 

This investigation was conducted (1) to determine whether 

persons with Alzheimer's disease demonstrate a disturbance of pantomime 

recognition, pantomime expression, or both, compared to healthy, aged 

controls; (2) to determine the relation of performance on measures of 

pantomime recognition and pantomime expression to performance on 

measures of cognition/intelligence, language, and praxis in Alzheimer 

subjects; (3) to determine whether Alzheimer subjects improve 

pantomimic expressive performance on imitation of the examiner; and (4) 

to determine whether a statistically significant difference in 

pantomimic expressive performance between Alzheimer and control 

subjects is also a clinically obvious difference. 

Forty-five subjects (30 subjects with Alzheimer's disease and 15 

healthy, aged controls) were administered measures of pantomime recog

nition, pantomime expression, cognition/intelligence, language, and 

praxis. In addition, 13 graduate students in speech-language pathology 

x 



viewed and judged as being "normal" or "abnormal" 15 expressive 

pantomimes performed by 10 Alzheimer' and 5 control subjects. 

xi 

Results indicated that there was a significant difference 

between groups in performance on both pantomime measures; the 

Alzheimer subjects performed less well than controls. The performance 

of Alzheimer subjects on both pantomime measures was also more closely 

related to performance on measures of language and cognition/intelli

gence than to praxis. Alzheimer subjects improved pantomimic 

expressive performance on imitation of the examiner, to the extent that 

between groups performance no longer differed significantly. Finally, 

graduate student judges rated the pantomimic expressive performance of 

Alzheimer subjects as being "abnormal" si gnificantly more often than 

the pantomimic expressive performance of controls. Because the 

pantomime variables were related to both the language and cognition/in

telligence variables, and the language and cognition/intelligence 

variables were related to one another, it was concluded that these 

variables were functionally interdependent, and therefore, these 

results for this sample conformed with central mechanism explanations 

for a disturbance of pantomime. 



CHAPTER 1 

INTRODUCTIOI~ 

Senile dementia is a chronic, progressive, age-related disease 

secondary to central nervous system degenerative processes. This pro

gressive, degenerative phenomenon affects memory, intelligence, and 

communication. Although much research has focused on the psychological 

changes that are observed in memory and intelligence, only recently 

have researchers begun to study systematically the effect of dementia 

on communciation. Primarily, this research has focused on verbal com

munication; specifically, a disturbance of naming in persons with 

dementia (Bayles & Tomoeda, 1983a, 1983b; Lawson & Barker, 1968; 

Rochford, 1971; Schwartz, Marin, & Saffran, 1~79), the dissociation of 

the semantic from the phonologic and syntactic components of language 

in persons with dementia (Bayles & Boone, 1982; Schwartz, t~arin, & 

Saffran, 1979; Whitaker, 1976), and the potential of language tasks for 

differentiating persons with dementia from healthy, aged controls 

(Bayles & Boone, 1982). Information regarding nonverbal communication 

or pantomime in persons with dementia is sparse. With the exception of 

a recent doctoral dissertation (Kempler, 1984), those few reports in 

the literature have suggested that persons with dementia have little or 

no difficulty communicating in pantomimic fashion. DeRenzi and Vignolo 

(cited in Goodglass & Kaplan, 1963) reported the observation that 

persons with dementia have less difficulty than expressive aphasics in 

1 



expressing information pantomimically. Schwartz, Marin, and Saffran 

(1979) reported on a dementia subject who even in the presence of 

linguistic and intellectual decline was able to communicate inter

personally by gesturing the function of objects. 

2 

Preliminary observations made by this researcher have indicated 

that persons with Alzheimer's disease have difficulty in both the 

recognition and expression of nonverbal (pantomimed) acts compared to a 

small sample of similarly aged controls. This observation of 10 

Alzheimer subjects and the observation of eight Alzheimer subjects by 

Kempler (1984) are consistent. They indicate that there is both a dis

turbance of pantomime recognition and pantomime expression in persons 

with Alzheimer's disease. The only other group that has demonstrated a 

disturbance of pantomime recognition, pantomime expression, or both is 

left-hemisphere damaged persons with aphasia. 

Although reports of the presence of a disturbance of pantomime 

in persons with aphasia are consistent, there are conflicting reports 

regarding the explanation for such a disturbace. The disturbance of 

pantomime recognition has been explained as a central symbolic disorder 

(Duffy & Duffy, 1981), a disturbance at the semantic level of integra

tion (Gainotti & Lemmo, 1976), and as a specific aphasic alexia (Varney, 

1978, 1982). The disturbance of pantomime expression has been more 

controversial. This disturbance has been explained as a central 

symbolic disorder (Duffy & Duffy, 1981), an ideomotor apraxia (Gainotti 

& Lemmo, 1976; Goodglass & Kaplan, 1963), and as the consequence of 



general intellectual deterioration (Bastian, 1898; Critchley, 1939; 

Gol dstein, 1948). 

The central symbolic disorder hypothesis is substantiated by 

the observation that disturbed pantomimic performance always 

correlates highly and significantly with difficulty in performance on 

measures of language, compared with performance on measures of manual 

apraxia or noverbal intelligence (Duffy & Duffy, 1981; Ouffy, Watt, & 

Duffy, 1978). Since both verbal and nonverbal systems are symbolic, 

these authors conclude that the disturbance is best explained as an 

asymbolic phenomenon or a central symbolic disorder. 

3 

Gainotti and Lemmo (1976) account for a disturbance of 

pantomime recognition in persons with aphasia as a disturbance at the 

semantic level of integration. As evidence, these researchers submit 

the moderate relationship they observed (~§ = .54; e<.OU1) between per

formance on a measure of pantomime recognition and semantic errors on 

a Verbal Sound and Meaning Discrimination Test. Varney (1978, 1982) 

conceived his specific aphasic alexia hypothesis from the observation 

that disturbed performance on a measure of pantomime recognition is 

always associated with difficulty in reading comprehension of 

comparable severity or worse. 

The substantiation for the ideomotor apraxia hypothesis as an 

explanation for a disturbance of pantomime expression in persons with 

aphasi a is primari ly from the observati on that aphasic subjects fail ed 

to improve pantomimic expressive performance as much as age and intel

ligence matched controls on imitation of the examiner (Goodglass & 
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Kaplan, 1963). Finally, the sUbstantiation for the general intellectual 

deterioration hypothesis has been anecdotal. To Bastian (1898), a dis

turbance of pantomime was attributable to "intellectual degradation." 

Critchley (1939) has made reference to the absence of gestural activity 

in cases of "total aphasia Hith gross mental deterioration." Goldstein 

(1948) has contended that a severe pantomimic disturbance is observed 

"for those cases where the abstract attitude is impaired and this 

impairment is more or less the cause of the aphasic symptoms" (p. 137). 

Purpose of Research 

The purpose of this research was to investigate nonverbal com

munication, i.e., pantomime recognition and pantomime expression, in 

persons diagnosed medically as having Alzheimer's disease. Both 

Alzheimer and control subjects were administered measures of pantomime 

recognition, pantomime exression, cognition/intelligence, language, and 

praxis. The specific objectives of the study were fourfold: 

1. To determine if there is a disturbance of pantomime recogni

tion, pantomime expression, or both in a group of subjects with 

Alzheimer's disease (compared to healthy, aged controls); 

2. To determine the relation of pantomimic performance to 

measures of cognition/intelligence, language, and praxis in 

Alzheimer subjects; 

3. To determine if Alzheimer subjects improve pantomimic 

expressive performance and to what degree this performance is 

improved on imitation of the examiner; and 
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4. To determine if a statistically significant difference in 

pantomimic performance between Alzheimer subjects and controls 

is a clinically obvious difference. Using the binary contrast 

of "normal" vs. "abnormal," do judges (graduate students in 

speech-language pathology) rate the pantomimic expressive per

formance of Alzheimer subjects as "abnormal" more often than 

the pantomimic expressive performance of control subjects? 



CHAPTER 2 

REVIEW OF THE LITERATURE 

Demographic research has indicated that the most rapidly 

growing segment of the population of the United States is the 65 and . 

over segment. It is estimated that approximately 11% of the 

population of the United States, or 24,523,000 people, are 65 years old 

or older. By the year 2020, that aged segment of the population is 

expected to constitute approximately 14.4% or about 42,791,000 

(Ganikos, 1979). Wang (1981) has estimated that 10% of the population 

over 64 has mild to moderate dementia. Another 5% are thought to be 

severely affected. Application of Wang's estimate to Ganikos' data 

indicates that more than three million elderly Americans presently 

suffer from dementia. 

Dementia is not a single pathological entity. In reality, there 

are a number of dementia-producing diseases or conditions. These can 

be divided into the irreversible and the treatable dementias. The irre

versible dementia producing diseases include Alzheimer's disease, multi

infarct dementia, and the dementias associated with Parkinson's disease, 

Huntington's disease, Creutzfeldt-Jakob disease, and PiCk's disease 

(Bayles, Tomoeda, & Caffrey, 1982). Regardless of the etiology of 

irreversible dementia, apathy, disorientation, intellectual changes, 

memory defects, and mood change are observed (Slaby & Wyatt, 1974). 

The treatable dementias include conditions that result from depression, 

6 
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infection, intoxication, metabolic disorders, occult hydrocephalus, poor 

nutrition, subdural hematoma, or tumor (Foley, 1972) and mimic behav

iorally irreversible dementia. It is estimated that a treatable 

dementia is misdiagnosed as an irreversible dementia in fifteen percent 

of cases (Fol ey, 1972). 

The Diagnosis of Alzheimer's Disease 

Perhaps the most studied of the dementias is senile dementia of 

the Alzheimer type or Alzheimer's disease. Alzheimer's disease is the 

most prevalent of the dementias, approximately 50% (Tomlinson & 

Henderson, 1976; Wells, 1977). Strictly speaking, this irreversible 

dementia is classified in the third edition of the Diagnostic and Sta

tistical Manual of Mental Disorders or DSM-III (American Psychiatric 

Association, 1980) under the category "primary degenerative dementia." 

Further subclassified, this category is divided into "primary degenera-

tive dementia, presenile onset" and "primary degenerative dementia, 

senile onset." The distinction between presenile and senile onset is 

made relative to the criterion age of 65. The diagnostic criteria for 

senile dementia of the Alzheimer type as outlined in DSrvl-III (pp. 

111-112) includes the following: 

A. A loss of intellectual abilities of sufficient severity to 
interfere with social or occupational functioning. 

B. Memory impai rment. 
C. At least one of the following: 

1. Impairment of abstract thinking, as manifested by concrete 
interpretation of proverbs, inability to find similarities 
and differences between related words, difficulty in 
defining words and concepts, and other similar tasks. 

2. Hnpai red judgment. 
3. Other disturbances of higher cortical function, e.g., 

aphasia (disorder of language due to brain dysfunction), 
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apraxia (inability to carry out motor activities despite 
intact comprehension and motor function), agnosia (failure 
to recognize or identify objects despite intact sensory 
function), "constructional difficulty" (e.g., inability to 
copy three-dimensional figures, assemble blocks, or arrange 
sticks in specific designs). . 

D. State of consciousness not clouded (i.e., does not meet the 
criteria for delirium or intoxication, al though these may be 
superimposed) • 

E. Either 1 or 2: 
1. Evidence from the history, physical examination, or 

laboratory tests of a specific organic factor that is 
judged to be etiologically related to the disturbance. 

2. In the absence of such evidence, an organic factor 
necessary for the development of the syndrome can be 
presumed if conditions other than organic mental disorders 
have ben reasonably excluded and if the behavioral change 
represents cognitive impairment in a variety of areas. 

The diagnosis of Alzheimer's disease is then a diagnosis of 

exclusion and is always presumptive. Confirmation of the diagnosis is 

by post-mortem histomorphological analysis of cerebral sections. The 

proliferation of neuritic plaques, neurofibrillary tangles, and granulo

vacuolar degeneration in cortical areas, predominantly in the frontal 

and temporoparietal areas, as well as in the hippocampus bilaterally, 

ultimately serves to confirm a diagnosis of Alzheimer's disease. Histo

morphologically, there is no obvious distinction between the presenile 

and senile onset of this disease. Consequently, persons with this 

disease are grouped as one and referred to as having Alzheimer's 

disease. 

Prevalence and Research Concerns 

Application of the estimate of either Tomlinson and Henderson 

(1976) or Wells (1977) to the estimates of Ganikos (1979) and Wang 

(1981) indicates that more than one and one-half million elderly 
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Ameri cans presently suffer from seni 1 e dementi a of the Al zheimer type. 

As people are living to be oider, this figure is expected to increase in 

the future (Botwinick, 1978). Time and again, this researcher has been 

impressed with the worry and concern of elderly Americans that they 

might be developing or may one day develop an irreversible dementia, 

particularly Alzheimer's disease. It is not surprising, then, that a 

great deal of research is being conducted presently in an attempt to 

better describe, diagnose, and discover a viable method of treatment 

for age-related disease processes such as Alzheimer's disease. 

Studies addressing histomorphology (Malamud, 1972; Tomlinson & 

Henderson, 1976; Valenstein, 1976), pathophysiology (Davies, 1983; Feris, 

de Leon, Wolf, George, Reisberg, Christman, Yonekura, & Fowler, 1983; 

Friedland, Budinger, Ganz, Yano, Mathis, Koss, Ober, Huesman, & Derenzo, 

1983; Friedland, Budinger, Yano, Huesman, Knittel, Derenzo, Koss, & 

Ober, 1983; Greem'Jald & Davis, 1983; Sonies, Haxby, Duara, Grady, & 

Cutler, 1984, and psychological changes in memory and intelligence 

(Miller, 1973, 1981a, 1981b; Rosen, 1981, 19B3) have been the focus of 

much research. Only recently have researchers begun to study system

atically a disturbance of verbal communication in persons with 

Alzheimer's disease (Appell, Kertesz, & Fisman, 1982; Bayles & Boone, 

1982; Bayles & Tomoeda, 1983a, 1983b; Bayles, Tomoeda, & Caffrey, 

1982). There is only a modicum of information regarding nonverbal com

munication or pantomime in this group. 

Kempler (1984) observed and reported on a disturbance of 

nonverbal communication in a small sample of persons with Alzheimer's 
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disease. His observation of eight Alzheimer subjects in his doctoral 

dissertation and the observation of 10 Alzheimer subjects by this 

researcher in a preliminary study indicate that persons with 

Alzheimer's disease demonstrate a disturbance of both pantomime recog

nition and pantomime expression. Prior to these observations, the only 

other nosological group that had been observed and reported to demon

strate a disturbance in pantomimic function was the aphasia group. 

Statistically significant differences in pantomime recognition 

have been reported in comparing left-hemisphere damaged subjects with 

aphasia, with left-hemisphere damaged subjects without aphasia (Gainotti 

& Lemmo, 1976), right-hemisphere damaged subjects (without aphasia), 

subcortically damaged subjects (without aphasia), and controls (Duffy, 

Duffy, & Pearson, 1975; Duffy & Duffy, 1981). Simil arly, stati stically 

significant differences in pantomime expression have been reported in 

comparing brain damaged subjects without aphasia (Goodglass & Kaplan, 

1963), right-hemisphere damaged subjects (without aphasia) (Duffy & 

Duffy, 1981) and control s (Duffy & Duffy, 1981; Duffy, Watt, & Duffy, 

1978), with left hemisphere damaged subjects with aphasia. In none of 

the aforementioned studies was a statistically significant difference 

reported between normal controls and a nosological group other than 

left-hemisphere damaged sUbjects with aphasia for either pantomime 

recognition or pantomime expression. Right-hemisphere damaged subjects 

with aphasia do not appear to have been studied. 

Reports of the presence of a disturbance of pantomime recogni

tion and pantomime expression in persons with aphasia are generally 
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consistent. The explanation for such a disturbance has been polemical, 

however. The disturbance of pantomime recognition in this nosological 

group has been explained as a central symbolic disorder (Duffy & Duffy, 

1981), a disturbance secondary to semantic disintegration in aphasia 

(Gainotti & Lemmo, 1976), and as an alexia specific to persons with 

aphasia (Varney 1978, 1982). The disturbance of pantomime expression"in 

persons with aphasia has been explained as an apractic phenomenon 

(Goodglass & Kaplan, 1963), a central symbolic disorder (Duffy & Duffy, 

1981), and as the result of general intellectual deterioriation 

(Bastian; 1898; Critchley, 1939; Goldstein, 1948). 

The intent of this exploratory, descriptive study was to inves

tigate systematically nonverbal communication, i.e., pantomime recogni

tion and pantomime expression, in persons with Alzheimer's disease. 

Although reports in the literature suggest that pantomime expression in 

persons with dementia is better than in expressive aphasics (DeRenzi and 

Vignola, cited in Goodglass & Kaplan, 1963), or is a viable alternative 

to verbal interpersonal communication in persons with dementia 

(Schwartz, Marin, & Saffran, 1979), more recent work has contraindi

cated the notion that nonverbal communication in persons with senile 

dementia of the Alzheimer type remains intact (Kempler, 1984; Langhans, 

1984). Further investigation was essential to better elucidate the dis

turbance of nonverbal communication in persons with Alzheimer's 

disease. This study was designed in an attempt to accomplish this. 

Subsequent to terminological considerations, pertinent research is 

revi ewed. 



Terminology 

The terms verbal and nonverbal communication appear often 

throughout this text. The use of these terms and other related terms 

were adapted from Duffy and Duffy (1981, 1984) and are defined here. 

Communication refers to the process of transmitting information from 
,; 

one person to another. This is at least a three-component process 
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involving a sender or encoder, a message or information to be conveyed 

or transmitted, and a receiver or decoder. The forms used to transmit 

information in such a system for the purpose of communication can be 

divided into the verbal and the nonverbal. Verbal refers to the use of 

words via any modality: auditory, visual, spoken, or written. Word is 

defined as a lexical item in a natural language such as an entry in a 

dictionary. Language refers to the use of verbal forms via the aural., 

oral, visual, or graphic modalities to communicate interpersonally. 

Nonverbal refers to the use of gestural interpersonal communication in 

which words are not used overtly. The word gesture is used in a 

general sense and refers to communicative behavior in which the body is 

used. Pantomime is a specific form of gesture in which no words are 

used overtly, and as the pretended acting out of a message being com-

municated. Finally, the term symbolization is used to refer to the use 

of any type of representational system to convey a message in the 

process of interpersonal communication. Verbal communication, then, 

refers to the use of the words of a language, symbolic components, 

singly or in combination, to transmit information from one person to 

another in the process of interpersonal communication. Nonverbal 



communication, in contrast, refers to the use of symbolic behavior in 

which no words are employed overtly to transmit'information from one 

person to another in the process of interpersonal communication. As 

used specifically in this text, nonverbal communication is synonymous 

with pantomime. 

Pantomime Recognition in Persons with Aphasia 
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Duffy, Duffy, and Pearson (1975) provided what was perhaps the 

first systematic report of a disturbance of pantomime recognition in 

persons with aphasia. The impetus leading these authors to investigate 

pantomime recognition came from two sources: (1) comments by aphasi

ologists that persons with aphasia demonstrated difficulty communicat

ing using signs, gestures, pantomime, mimicry, or other alternatives to 

verbal communication, and (2) observations by Duffy, Duffy, and Pearson 

conforming with such comments. 

Duffy et al. (1975) addressed the following questions: (1) do 

persons with aphasia demonstrate a distinctive disturbance of pantomime 

recognition when compared to other brain-injured and nonbrain-injured 

subjects?; and (2) what is the relationship between the severity of a 

disturbance of pantomime recognition and the severity of language dis

turbance among persons with aphasia? 

The authors developed and administered a 50-item Pantomime 

Recognition Test to four groups of subjects: persons with aphasia (~ = 

44), right-hemisphere damaged persons without aphasia (~ = 30), persons 

with subcortical injury (~ = 26), and controls (~ = 30). Using one

tailed !-tests, statistically significant differences were obtained 
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between the aphasia group and all other groups (E<.05) indicating that 

aphasic subjects as a group had more difficulty performing these tasks. 

In addition, significant relations were observed between pantomime and 

verbal recognition (~ = .83, 2<.05), pantomime recognition and naming (r 

= .58, E<.05), and pantomime recognition and overall score on the Porch 

Index of Communicative Ability (Porch, 1967, 1973) (r = .79, 2<.05) for 

the aphasia group. In light of this evidence, Duffy, Duffy, and Pearson 

(1975) concluded as did Finklenburg more than one century earlier, that 

aphasia is perhaps best understood as a general impairment of symbolic 

communication including both nonverbal and verbal symbolic deficits. 

Gainotti and Lemmo (1976) investigated the comprehension of 

symbolic gestures in four groups of subjects: left-hemisphere damaged 

persons with aphasia (~ = 53), left-hemisphere damaged .persons without 

aphasia (~ = 26), right-hemisphere damaged persons (witho~t aphasia) (~ 

= 49), and controls (~ = 25). The purposes of their study were: (1) to 

determine if persons with aphasia have less difficulty performing a 

symbolic gesture comprehension task using a nonverbal and multiple 

choice format (compared to previous observations in which verbal in

structions were used), and (2) to determine the relationship between 

symbolic gesture comprehension and a test of ideomotor apraxia. All 

subjects were administered a 10-item test of symbolic gesture interpre

tation, an 8-item test of ideomotor apraxia, and a 20-item Verbal Sound 

and Meaning Discrimination Test. 

For the test of symbolic gesture interpretation, each of 1U 

items was pantomimed expressively by the examiner. Subjects were 
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required to point to the pictured object (out of three) that represented 

the examiner's pantomime of an action associated with the use of a 

target object. Besides the target (e.g., guitar), a nonspecifi cally 

related object (e.g., trumpet), and an unrelated object (e.g., bird) were 

shown for each item. The test of ideomotor apraxia consisted of eight 

symbolic gesturl~s. These "commonly used, conventionalized communica

tive movements" were performed from verbal instruction. For those 

cases in which instructions were not comprehended or the act performed 

unsatisfactorily, subjects were allowed an imitation trial. Items 

comprising this measure were unspecified by the authors; however, 

served to elicit responses according to which the second purpose of 

this study was analyzed. The third measure, the Verbal Sound and 

r~eaning Discrimination Test, was described as a test of verbal auditory 

comprehension and, therefore, said to test both the "phonemic and the 

semantic aspects of the auditory perception of verbal sounds." This 

test consisted of 20 words which were read aloud by the examiner. 

After each, the subject was shown a card containing six pictures: one 

matching the word read aloud, a second phonetically similar to the 

target, a third semantically similar but different phonetically, and 

three unrelated objects. These authors contended that the relationship 

between both the verbal and nonverbal aspects of "semantic disintegra

tion" in aphasia coul d be compared in contrasting the performance of 

aphasic subjects on the gestural and discrimination measures. 

Using chi square tests, differences Detween the aphasia group 

and both the left-hemisphere damaged group without aphasia and the 
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right-hemisphere damaged group (without aphasia) were significant (~2(1, 

~ = 79) = 18.09, e<.OOl and ~2(1, ~ = 102) = 26.97, e<.OOl, respec

tively). Differences between the control group and the three brain-

damaged groups were unreported. Presumably, the'aphasia and control 

group would have differed significantly as well. For the aphasia 

group, scores obtained on the symbolic gesture interpretation measure 

and number of semantic errors on the verbal sound and meaning discrimi-

nation measure were significantly related (r~ = .54, e<.OU1). Using chi 

square procedure, the relationship between difficulty comprehending 

symbo 1 ~c gestures (pantomime recognition) and difficul ty reproduci ng the 

conventional, symbolic gestures (praxis) was significant (~2(1, ~ = 53) 

= 3.86, e<.05); however, did not reach significance using the Spearman 

rank order correlation procedure (r~ = 2.65, e>.05). 

As a result of these findings, Gainotti and Lemmo (1976) 

concluded that a disturbance of symbolic gesture comprehension 

(pantomime recognition) in persons with aphasia is best explained either 

as a generalized symbolic disorder or the result of a "disturbance at 

the semantic level of integration." In contrast, a disturbance of the 

reproduction of "conventionalized communicative movements II on the 

ideomotor apraxia measure was expl ained by the authors as "due to a 

true apraxic or executive defect, and very seldom to poor comprehension 

of the gesture itself. 1I A disturbance of pantomime expression in 

persons with aphasia will be discussed in greater detail in a 

subsequent section. 
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Several additional studies have also addressed pantomime recog

nition in persons with aphasia. Varney (1978) studied the relationship 

between a disturbance of pantomime recognition and performance on 

linguistic tasks. Because pantomime recognition is an input modality 

phenomenon, Varney chose to include tasks that would assess two 

receptive (input) language modalities: auditory comprehension and 

visual comprehension or reading. Varney reasoned that pantomime recog

nition was a visually mediated phenomenon; therefore, a visual or 

reading comprehension task would be essential to any investigation of 

the relationship between a disturbance of pantomime recognition and 

language disturbance in aphasia. Two groups of subjects participated: 

aphasic subjects (~ = 44) and control subjects (~ = 20). All subjects 

were administered three measures of linguistic function: visual naming 

(confrontation naming), aural comprehension (pointing to a pictured 

object named or described by the examiner), ana reading comprehension 

(pointing to a pictured object in response to a printed word or descrip

tion on a stimulus card). All three linguistic measures were subtests 

of the Multilingual Aphasia Examination (Benton, 1969). Performance 

below the fifth percentile relative to previously established norms was 

considered to be defective performance. Varney's pantomime recognition 

measure consisted of 30 indicative gestures (pantomimes depicting the 

use of common objects) administered from a videotape-television monitor 

arrangement. For each item, subjects pointed to a pictured object, the 

use of which was pantomimed. Four choices for each item were arranged 

as follows: the target or correct choice (e.g., a saw), a semantic foil 
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(an object belonging to the same class of objects as the target, e.g., 

an axe), a regular foil (an object pantomimed elsewhere in the battery), 

and an odd foil (an object having a use which was not suitable for 

pantomime, e.g., an oil well). 

The correlation between the pantomime recognition and reading 

comprehension measures was higher (r = .87, E<.05) than between the 

pantomime recognition and aural comprehension (r = .61, e<.05) or naming 

(r = .60, e<.05) measures. Consequently, Varney concluded that the 

pantomime recognition and reading comprehension measures were "most 

closely" associated. Further analysis of the pantomime and reading 

measures indicated that all aphasic subjects (~ = 14) who performed at 

a "defective" level on the pantomime recognition measure (i.e., lower 

than the lowest scoring control), also performed defectively on the 

readi ng comprehension measure (i .e., below the fifth percentil e). 

Twenty-two aphasic subjects who "passed" the reading comprehensi on test 

al so "passed" the pantomime recognition measure. Four aphasics who 

"fail ed" the reading comprehension test "passed" the pantomime recogni

tion measure. Fifty percent (13 of 26) of the aphasic subjects who 

"fail ed" the auditory comprehension test al so "fail ed" the pantomime 

recognition measure. The results of Varney·s study can be summarized 

then as follows: there is a "close" rel ati onshi p between pantomime 

recognition and reading comprehension. Impaired pantomime recognition 

was always associated with difficulty in reading comprehension that was 

generally of comparable severity. However, difficulty in reading com

prehension was not al ways rel ated to difficul ty in pantomime 
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recognition. On occasion, reading comprehension was more severely 

involved than pantomime recognition. Therefore, intact pantomime 

recognition was thought to constitute a necessary but not sufficient 

condition for intact reading comprehension. Varney concluded that 

there are at least two determinants of a disturbance of reading com

prehension in aphasia: (1) a supralinguistic impairment, "asymbo1ia/' 

which also affects nonverbal performance, and (2) a specific linguistic 

impairment which only affects reading comprehension, i.e., a specific 

aphasi cal exi a. 

Varney (1982) then investigated the relationship of pantomime 

recognition to measures of "cognitive performances." These measures of 

"cognitive performances II inc1 uded the Sound Recognition Test (Spreen & 

Benton, 1974) which assesses the ability to recognize familiar, non-lin

guistic environmental sounds such as a dog barking or a train whistle, 

a letter recognition measure, the Block Design subtest of the Wechsler 

Adult Intelligence Scale (Wechsler, 1955), and the reading comprehension 

subtest of the Multilingual Aphasia Examination (Benton, 1969; Benton & 

Hamsher, 1978). Forty-four aphasic subjects participated. 

"Defective" performance (obtaining a score below the fifth 

percentile relative to previously established norms) was observed for 

18 of 44 subjects on the pantomime recognition measure, 22 of 44 

subjects on the reading comprehension subtest, 19 of 44 sUbjects on the 

letter recognition measure, and 19 of 44 subjects for the Block Design 

test. Seventeen of the 18 subjects who "fai1 ed" the pantomime 

recognition measure a1 so "fai1 ed" the reading comprehension subtest. 
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This observation, that a disturbance of pantomime recognition usually 

co-occurred with a disturbance of reading comprehension (and not vice 

versa) led Varney to conclude that the disturbance of pantomime recog

nition is symptomatic of a sped fic aphasic al exia and not "asymbol ia" 

or "loss of the abstract attitude." Finally, Varney hypothesized that 

pantomime recognition may very well be an ability that is preadaptive 

(in the evolutionary sense) for reading. 

Ferro, Santos, Castro-Caldas, and Mariano (1980) studied the 

relationship between verbal and nonverbal performance in persons with 

aphasia. One hundred eleven persons with aphasia and 48 controls were 

administered measures of pantomime recognition, language, three-dimen-

sional constructional praxis, and both ideomotor and ideational apraxia. 

Aphasic subjects were categorized by type according to the following 

taxonomy: 

APHASIA TYPE FLUENCY NAMING UNDERSTANDING REPETITIONN 

(16 objects) (8 commands) (30 words) 

BROCA Non-fluent <16 >7 <23 

GLOBAL Non-fl uent <16 <7 <23 

WERNICKE Fl uent <16 <7 <23 

ANOMIC Fluent <16 >7 >23 

CONUUCTION Fluent <16 >7 <23 

TRANSCORTICAL 

r~OTOR Non-fluent <16 >7 >23 

SENSORY Fluent <16 <7 >23 

MIXED Non-fluent <16 <7 >23 



Using this taxonomy, 32 subjects were classified as having 

Broca's aphasia, 30 as global, 27 as Wernicke's, 10 as anomic, five as 

conduction, and seven as transcortical (one as transcortical motor, 
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three as transcortical sensory, and three as mixed transcortical). The 

performance of 48 aphasic subjects was judged to be disturbed on the 

pantomime recognition measure. These subjects scored lower than the 

lowest scoring control. A significant relationship was observed 

between a disturbance of pantomime recognition and disturbed auditory 

comprehension (~ = .51, E<.OOl); however, type of aphasia had an effect 

on pantomime recognition that was independent of the severity of the 

disturbance of auditory comprehension. Subjects classified as 

Wernicke's, global, and transcortical aphasics scored lower on the 

pantomime recognition measure than subjects classified as Broca's, 

con~uction, and anomic aphasics. The scores of persons classified as 

Broca's, conduction, and anomic aphasics did not differ statistically 

from controls. The disturbance of pantomime recognition was also 

related significantly with a disturbance of reading comprehension but 

only in subjects with central alexia.1 As well, a significant relation

ship was observed between disturbed pantomime recognition and both 

ideomotor and ideational apraxia, tested imitatively (~ = .40, e<.05 for 

both). The observation that 12 non-apractic aphasic subjects manifested 

a disturbance of pantomime recognition coupled with the observation 

1Central alexia as defined in thls study conforms with Damasio's 
(1977) description of the alexias. Central alexia is associated with 
disturbed performance on'tasks of letter recoynition, word identifica
tion (auditory word recognition), and word-object matching. 
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that only 36 of 57 aphasic and apractic subjects also manifested a dis

turbance of pantomime recognition led the authors to conclude that 

IIreceptive ll and lIexpressive ll aspects of gestural or pantomimed communi

cation are independent. The authors expl ained, 1I0 ur resul ts stress the 

relative independence of verbal and nonverbal left-hemispheric 

activities and the importance of locus of lesion in nonverbal 

impairment. Most left posterior lesions while determining auditory 

comprehension and reading defects, also produce gesture recognition 

disability ..• 11 (p. 290). 

As part of a larger investigation, Duffy and Duffy (1981) 

replicated their 1975 study in which they investigated pantomime recog

nition in aphasia. In this later study, three groups of subjects: 

left-hemisphere damaged subjects with aphasia (~ = 47), right-

hemi sphere damaged subj.ects wi thout aphasi a (~ = 27), and controls (n = 

11) were administered the Pantomime Recognition Test (PRT); the Verbal 

Recognition Test (VRT), a measure of auditory word recognition; the 

Naming Test (NT), a measure of visual confrontation naming; and the 

Porch Index of Communicative Ability (PICA). The PRT used in this study 

was a 46-item version of the original 50-item PRT used in the 1975 

study. Four items were deleted because they were found to lack dis

criminating pO~/er (as determined by item analysis of the original 

results). 

The results of this study corroborated the results of the 

authors' previous study and demonstrated (1) a disturbance of pantomime 

recognition in persons with aphasia, and (2) significant correlations 



between the PRT and PICA (~ = .73, E<.05), the PRT and VRT (r = .73, 

E<.05), and the PRT and NT (r = .50, 2<·05). 
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Seron, van der Kaa, Remitz, and van der Linden (1979) suggested 

that a plausibility factor, not of a linguistic nature, explains a dis

turbance of pantomime recognition in persons with aphasia. Twenty

seven subjects with aphasia and 20 controls were administered a 12-item 

pantomime recognition test. For each item, a line drawing of a person 

positioned to represent the use of a target object was depicted along 

with three vertically displayed object choices; the target object (e.g., 

a piano), a semantic distractor, i.e., an objec.t related conceptually to 

the target (e.g., a harp), and a morphological distractor, i.e., an 

object related in form but not conceptually to the target (e.g., a 

desk). The plausibility of the distractors was determined by having 40 

persons (20 males and 20 females) judge each line drawn person repre

senting the use of a target object coupled with each distractor item. 

These judges then classified each distractor relative to the positioned . 
person as "pos sible and usual ," "possible but unlikely," or "impossible." 

In addition to the pantomime recognition test, subjects were also 

administered subtests from L' examen de l'aphasia (Lhermitte & Ducarne, 

1965) as well as subtests from a French adaptation of the Boston 

Diagnostic Aphasia Examination (BUAE) (Goodglass & Kaplan, 1972). Using 

the aphasia severity rating scale from the BDAE, the authors classified 

aphasic subjects as "l i ght" (scores of 0, 1, or 2) or II seri ous" (scores 

of 3, 4, or 5). Subjects were also categorized by type of aphasia. 

Fourteen subjects were classified as Wernicke's aphasics, nine as 



Broca's aphasics, and four as global. Two comprehension scores were 

determined, one each for the auditory and visual modalities. 
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Significant relationships were observed between both auditory 

comprehension and pantomime recognition (rs = .48, E<.Ol) and reading 

comprehension and pantomime recognition (r~ = .64, E<.OOl). The rela

tionship between severity of aphasia and pantomime recognition was in

significant (e = .104) as was the relationship between type of aphasia 

and pantomime recognition (p-value or alpha level unreported). 

Comparing the results of plausibility classifications made by 

the 40 judges with type of error made by aphasic subjects, it was 

observed that the more a distractor was judged to be "impossible," the 

less often it was chosen by aphasic subjects (r~ = -.70, E<.OOl). The 

more the distractor was judged to be "possible and usual" or "possible 

but unlikely," the more it was chosen as the errored response by 

aphasic subjects (~~ = .64, E<.OOl and r~ = .58, e<.Ol, respectively). 

Consequently, Seron et al. concluded that a plausibility factor not of 

a linguistic nature best explains a disturbance of pantomime recognition 

in persons with aphasia. 

There are two additional studies which have suggested that a 

disturbance of pantomime recognition in persons with aphasia is perhaps 

a function of how response choices are depicted. Koller, Schlanger, 

and Geffner (1975) administered two measures: an auditory action word

recognition measure and a pantomime recognition measure to 17 aphasic 

subjects. Both measures included the same 25 items. For the auditory 

action word recognition measure, subjects were required to point to the 
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picture from four that depicted an action verbalized by the examiner, 

e.g., "throwing." For the pantomime recognition measure, each subject 

was required to point to the action picture from four that demonstrated 

the action of the pantomime performed by the examiner (the first 

author).' This action pantomime was presented from a videotape-monitor 

arrangement. Administration of the auditory action word measure always 

preceded administration of the pantomime measure. 

Raw score data were analyzed using a ~-test for paired samples 

procedure. A significant difference (~(16) = 2.04, e<.05} was observed 

between measures with aphasic subjects performing better on the 

pantomime than on the verbal measure. Data were further analyzed by 

dividing aphasic subjects into two groups: "high" and "low" 1 evel, 

aGcording to judgments of functional expressive communication ability. 

Using the Mann-Whitney U Test, differences between groups were not sig

nificant. 

In another study, Daniloff, Noll, Fristoe, and Lloyd (1982) in

vestigated the ability of aphasic subjects to recognize Amer-Ind 

gestures. Fifteen subjects were divided on the basis of severity 

according to scores obtained on the Listening and Talking subtests of 

the Aphasia Language Performance Scale (ALPS) (Keenan & Brassel, 1975). 

Five subjects were placed in each of three severity categories: mild, 

moderate, and severe. The authors sought to determine the influence on 

performance of both severity of aphasia and type of pictured response: 

the pictured target object or a pictured action using the target object. 

Two additional concerns were investigated as well: the relationship of 
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Amer-Ind recognition scores to performance on the Listening and Talking 

subtests of the ALPS, and the determination of the type of errored 

response occurring most often, i.e., choosing related or unrelated 

foils. For each item, subjects had the choice of the target, a related 

item, or two unrelated items. 

The authors found that aphasic subjects performed significantly 

better when the action pictures using the target object were depicted 

than when the pictured object alone was depicted (~(14) = 2.98, e<.Ol). 

Severity of aphasia did not distinguish the groups. A moderate and sig

nificant relationship (~ = .59, e<.05) was observed between performance 

on the Amer-Ind measures (actions, not objects) and the Listening 

subtest of the ALPS. Finally, errored responses chosen by the subjects 

were "overwhel mingly" rel ated to the target than were choices that 

were unrelated to the target. 

Pantomime Expression in Persons with Aphasia 

Perhaps the earliest systematic investigation of a disturbance 

of pantomime expression in persons with aphasia was conducted by 

Goodglass and Kaplan (1963). These researchers developed and adminis

tered a "gesture-pantomime" test containing 46 items which were divided 

among five gestural types. The five gestural types included were 

natural expressive gestures, e.g., "Show me how you woul d hol d your 

nose when you smell something terrible," conventional gestures, e.g., 

saluting on verbal command, simple pantomimes: action with object (but 

without usi ng the object), e.g., "Show me how you woul d eat corn on the 

cob," object description, i.e., demonstrating the use of a pictured 
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object, and finally, complex narrative pantomime. Complex narrative 

pantomime involved having the subject observe the "acting-out" of a 

sequence of events performed by the examiner; then multiple choice 

verbal questioning regarding the pantomime, followed by re-enactment of 

the sequence of events by the subject. Only after the subject observed 

the examiner and was questioned regarding three such pantomimes was 

the subject required to re-enact each one. 

Two groups of subjects: left-hemisphere damaged aphasic 

subjects (~ = 20), and non-aphasic, brain-injured controls (~ = 19), par

ticipated. Included in the control group were persons with etiologies 

described as cerebrovascular accident, traumatic lesions, post-operative 

brain tumor, post-encephalitic phenomenon, and Alzheimer's disease. 

Two questions were addressed: (1) do persons with aphasia differ from 

controls (matched for age and intelligence) in their ability to use 

gesture and pantomime; and (2) would such a difference, if observed, be 

explained as a central communication disorder? Subjects' performances 

were rated as "adequate," "partially adequate," and "totally inadequate" 

by the examiner. Because the authors had difficulty determining 

whether or not poor auditory comprehension confounded performance on 

these tasks, all "totally inadequate" ratings were deleted from the' 

analysis of data. 

In addition to the "gestural-pantomime" test, the Boston VA 

Hospital Diagnostic Test (later to become the Boston Diagnostic Aphasia 

Examination) was administered primarily to rate severity of aphasia. 

The Performance portion of the Wechsler Adult Intelligence Scale was 
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administered, too, as a measure of nonverbal intelligence. The results 

obtained from administration of this latter measure were used to assist 

in matching aphasic and control subjects relative to the nonverbal in

telligence variable. To assess the ability of subjects to imitate 

gestures (not to be confused with complex narrative pantomime), the 

subjects first observed the examiner demonstrate selected natural and 

conventional gestures as well as simple pantomimes of actions with 

objects, then heard the examiner tell what was being demonstrated, and 

finally, observed the examiner's demonstration a second time. Descrip

tive notes were taken by the examiner subsequent to each subject's 

attempt at imitation. 

The performance of aphasic subjects on this latter measure led 

the authors to conclude that the disturbance of gesture-pantomime 

observed in persons with aphasia is an apractic phenomenon secondary to 

damage to the left cerebral hemisphere. Their sUbstantiation for this 

conclusion was on the basis that both performance on the "gesture

pantomime" measure and improvement of performance by aphasic subjects 

on the imitation-of-the-examiner task were inferior to that of age- and 

intelligence-matched controls. 

Among the statistical analyses performed, rank order correla

tion coefficients were calculated to compare the relationship of 

severity of aphasia to the "gesture-pantomime" measures. The resul ts . 

of these statistical analyses were reported as follows: severity and 

gestures, ~§ = -.26, E>.05; severity and simple pantomime, E§ = -.39, 

e>.05; severity and composite gestures and pantomime, ~§ = -.36, e>.05, 
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all insignificant. Additional rank order correlation coefficients were 

calculated between Performanc~ IQ and both simple (~~ = .48, e<.05) and 

complex (~s = .56, E<.05) pantomime for aphasic subjects and between 

Performance IQ and both simple (~~ = .60, E<.05) and complex .(~~ = .85, 

E<.05) pantomime for control subjects, all significant. 

In interpreting these results, Goodglass and Kaplan (1963) 

concl uded further that pantomimic ability is "impaired in direct 

relation to the loss of intellectual efficiency in brain-injured 

patients whether aphasic or otherwise" (p. 720). Contrariwise, 

Goodglass and Kaplan (1981) have continued to explain a disturbance of 

nonverbal communication, i.e., pantomime expression, in persons with 

aphasia as an apractic phenomenon. 

In an attempt to further elucidate the disturbance of pantomime 

and gesture in persons with aphasia as an apractic phenomenon or a 

disorder related more with the severity of language disturbance in 

aphasia, Pickett (1972, 1974) developed and used a pantomime and 

gesture battery. Initially 25 control subjects were administered the 

Porch Index of Communicative Ability (PICA) (Porch, 1967, 1973) followed 

by Pickett's pantomime and gesture battery. This was done to standard

ize testing procedures. Next, 28 aphasic subjects were administered 

both the PICA and the pantomime and gesture battery. The pantomime 

and gesture test proper was comprised of six portions. The first 

portion (PI) assessed the ability of aphasic subjects to demonstrate the 

use of a pictured object. The second portion (P 2) required that the 

subject demonstrate the use of an object placed in hand. Portion three 
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(P3) required the subject to select from 10 objects, the object that 

was associated most with the functional position of a person depicted 

in a photograph. Portion four (P 4) required that the subject point to a 

picture of an object, the use of which was performed by the examiner 

(without the ojbect). In the fifth portion (P5), subjects were 

instructed to perform" acts on verbal command, for exampl e, "pretend 

that you are smoking. II Finally, portion six (P6) required that subjects 

imitate the pantomime performed by the examiner. All responses were 

scored using a 16-point multidimensional scoring system. 

A strong, positive relationship was observed between PICA 

modality scores and all pantomime ta.sks (Table 1). In addition, the 

results from PI' demonstration of the use of a pictured object, 

compared to P6' imitation of a pantomime performed by the examiner, 

indicated that indeed, the pantomimed performance of aphasic subjects 

improved on imitation of the examiner. Using E-test procedure, differ

ences in aphasic subject performance betwen PI and P6 were significant 

beyond the .01 level; the aphasic subjects performed better as a group 

on P6' the imitation task. Pickett then refuted the conclusion of 

Goodglass and Kaplan (1963), that a disturbance of pantomime expression 

in persons with aphasia is best explained as an apractic phenomenon. 

He concluded, "(,estural ability is related to the overall severity of 
"" ' 

aphasia and is not independent of general communicative behavior" 

(p. 84). 

Duffy and Duffy (1981) investigated both a disturbance of 

pantomime recognition and pantomime expression in persons with aphasia. 



Table 1. Correlation matrix of PICA and experimental test scores (after Pickett, 1974) 

Comparisons between overall (OA) PICA score, PICA modality scores: Gestural (Ges.), 
Verbal (Vb.), and Graphic (Gp.), and Portions 1-6 (P1-P6) of Pickett's battery. Coeffi
cients are significant at the .001 level. 

OA Ges. Vb. Gp. Ges. P1&P6 PI P2 P3 P4 P5 P6 
&Pl-6 

OA .94 .93 .88 .91 .90 .84 .86 .78 .89 .84 .77 

Ges. .90 .72 .92 .84 .85 .88 .79 .92 .83 .76 

Vb. .70 .86 .93 .83 .77 .68 .83 .82 .72 

Gp. .74 .72 .67 .70 .65 .69 .69 .66 

Por. 1-6 .84 .• 92 .93 .84 .84 .94 .91 

w ...... 

t 



Their results regarding a disturbance of pantomime recognition in 

persons with aphasia have been presented in a previous section. Thelr 

work addressing a disturbance of pantomime expression is presented 

here. 
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Three groups of subjects: left-hemisphere damaged persons with 

aphasia (~ = 47), right-hemisphere damaged persons without aphasia (~ = 

27), and controls (~ = 11) were administered in addition to a pantomime 

recognition test, a pantomime expression test, a verbal recognition 

test, a naming test, the Manual Apraxia Test (MAT) (Duffy, 1974), the 

Coloured Progressive Matrices (CPM) (Raven, Court, & Raven, 1977), and 

the Porch Index of Communicative Ability (PICA) (Porch, 1967, 1973). A 

mean score of 8.30 obtained by aphasic subjects as a group on the 

pantomime expression measure differed significantly from both the 

right-hemisphere damaged group (~ = 12.40, e<.Ol) and the control group 

(~ = 12.40, e<.Ol). Coincidently, both the right-hemisphere damaged 

group (RHDG) and the control group (CG) obtained identical mean scores; 

however, both the standard deviation (RHDG = 1.12; CG=.87) and the range 

of values (RHDG = 9.8 to 14; CG = 10.5 to 13.5) were larger for the 

RHDG. For the aphasia group, significant Pearson product-moment corre

lation coefficients were obtained between the pantomime expression 

measure and the pantomime recognition measure (r = .68, e<.Ol), the 

naming measure (~ = .78, e<.Ol), the verbal recognition measure (r = 

.63, e<.Ol), the PICA (~ = .89, e<.Ol), the MAT (r = .70, e<.Ol), and the 

CPM (~ = .50, E<.Ol). 
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In addition to observing significant differences among groups 

for the pantomime expression and pantomime recognition measures, signi-

ficant differences were also observed between the aphasia group and 

both the RHDG and the CG on the verbal recognition measure, the naming 

measure, and the MAT but not for the CPM. Rank ordered, the aphasia 

group obtained the highest group mean score on the CPM (~ = 19.7) 

comapred to the RHDG (~ = 18.9) and the CG (~ = 18.3). The aphasia 

group also had the largest standard deviation (SO = 9.91) compared to 

the RHDG (SD = 6.86) and the CG (SD = 5.37) on this measure. - -
Data for the aphasia group were analyzed further according to 

partial correlation procedure and multiple regression analysis. First 

order partial correlation coefficients between the pantomime expression 

measure and the PICA were .81 and .85 when the MAT and CPM were 

controlled for, respectively. The second order partial correlation 

coefficient between pantomime expression and the PICA, controlling for 

both the MAT and CPM, was .80. These first and second order partial 

correlations were all significant at the .001 level. They decreased 

minimally in magnitude relative to the zero order correlation coeffi

cient of .89 between pantomime expression and the PICA. The zero order 

correlation coefficient of .70 between pantomime expression and the MAT 

was reduced to .38 when the PICA was partial led out. Similarly, the 

zero order correlation coefficient of .50 between pantomime expression 

and the CPM reduced to -.07 when the CPM was partial led out. This 

latter correlation was insignificant re: the .05 level. Using multiple 

regression analysis, it was observed that the PICA accounted for 80% of 
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the variance in pantomimic expressive performance. The MAT and CPM 

accounted for a mere additional 3%. 

These results as well as the results of Duffy, Watt, and Duffy 

(1978) are submitted in support of the conclusion that a disturbance of 

pantomime expression in persons with aphasia is best explained as a 

central symbolic disorder. This central symbolic disorder is said to be 

manifested as a disturbance of both verbal and nonverbal symbolic 

function. 

Pantomime Recognition in Persons 
with Alzheimer's Disease 

To date, it appears that nonverbal communication, specifically 

pantomime recognition, in persons with Alzheimer's disease has been 

studied systematically by only two researchers, Kempler (1984) and this 

researcher. Kempler (1984) investigated the degree to which the 

pattern of language dissolution in persons with Alzheimer's disease 

conformed with assumptions of modular vs. functional theories of 

language. Modular theory contends that linguistic functions are inde

pendent, both anatomically and functionally, and are selectively 

preserved or disturbed following cortical injury. Functional theory, on 

the other hand, does not subscribe to such selectivity. 

To investigate the degree to which the pattern of language dis

solution in persons with Alzheimer's disease conforms with assumptions 

of modular vs. functional theory, Kempler focused on two principle 

issues: the independence (or lack of independence) of syntax from 

semantics, and the independence (or lack of independence) of linguistic 
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knowledge from nonlinguistic knowledge. Whereas the observation of a 

functional independence of syntax from semantics, and linguistic from 

nonlinguistic knowledge in Alzheimer subjects would tend to substanti

ate modular theory, the lack of such independence would tend to sub~ 

stantiate functional theory. Regarding the issue of the independence of 

linguistic knowledge from nonlinguistic knowledge, Kempler reasoned 

that both language and pantomime are symbolic communication systems, 

having in common, elements which when sequenced in some specific 

fashion, communicate a specific message. 

Included in Kempler's battery were measures of lexical recogni

tion (auditory word recognition) and pantomime recognition, as well as a 

measure of lexical expression (naming) and pantomime expression. The 

pantomime recognition measure used by Kempler was adapted from Duffy, 

Duffy, and Pearson (1975) and Duffy and Watkins (1984). Although 

Kempler does not describe in detail his pantomime recognition measure, 

it is' important to note that the pantomime recognition measure of Duffy 

and Watkins (1984) differs from the measure used by Duffy, Duffy, and 

Pearson (1975). Duffy and Watkins (1984) used and tested what is now 

entitled the New England Pantomime Recognition Test--Form B. It is 

this form that Kempler used. The version used by this researcher is 

Form A. Whereas in Form A all foils are unrelated in any way to the 

target item, in Form B, all foils are related in some way to the 

target. Consequently, the latter form, Form B, is considered to be a 

more difficult task to perform. 
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Kempler divided the 40-item NEPRT-B into two parts, thus 

creating two forms for the purpose of his study. He then administered 

to eight Alzheimer subjects, a 20-item pantomime recognition measure. 

For each item, subjects were required to point to the line drawn 

pictured object (from four) for which the examiner demonstrated the 

use. The very same 20-items administered-to subjects for the pantomime 

recognition measure were also administered as a verbal recognition 

test. Thus, the same items could be compared relative to having been 

recognized verbally and having been recognized via pantomime. On the 

verbal recognition task, the range of scores for the eight Alzheimer 

subjects was from 15 to 20 correct with a mean of 17.40 and a standard 

deviation of 1.BO. The range of scores on the pantomime recognition 

measure was from B to 19 correct with a mean of 13.40 and a standard 

deviation of 4.50. From this data, it would appear that the pantomime 

recognition measure was more difficult than the verbal recognition 

measure. Not only was the mean four points lower for Alzheimer 

subjects on the pantomime recognition measure (13.40 vs. 17.40) but 

there was also evidence of greater performance variability on the 

pantomime measure. Evidence for this consists of both a larger 

standard deviation (4.50 vs. 1.80) and range (B to 19 correct vs. 15 to 

20 correct) for the Alzheimer subjects on the pantomime vs. the lexical 

measure. Consistent with this, Kempler observed that more than twice 

as many errors were made on pantomime items than on lexical items (51 

errors vs. 21 errors). In half of Kempler's Alzheimer subjects, both 

pantomime and lexical errors-occurred on the same item 71% of the 



time. These data are submitted as possible evidence that both verbal 

and nonverbal symbolic systems have their genesis from a common 

source. When that source is disrupted, both verbal and nonverbal 

systems are disturbed. 
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This researcher conducted a preliminary study in which 10 

Alzheimer subjects and five similarly-aged controls were administered 

measures of pantomime recognition, pantomime expression, cognition/in

telligence, language, and praxis. The impetus for this preliminary 

study stemmed from the observation that three of four persons with 

Al zheimer's disease who were being tested systematically as part of a 

similar study had difficulty performing nonverbal, i.e., pantomime 

tasks. Further tested, it became obvious that persons with Alzheimer's 

disease as a group demonstrated a disturbance.of pantomime recognition. 

Nonparametric procedure was used: the Mann-Whitney-Wilcoxon procedure 

for group differences and the Spearman rank order procedure for corre

lations between measures. Using the Mann-Whitney-Wilcoxon procedure 

(Gibbons, 1976), it was found that Alzheimer subjects differed signifi

cantly from controls on the pantomime recognition measure. The mean 

score obtained on the pantomime recognition measure by Alzheimer 

subjects was 33.9. The mean score obtained by control subjects was 

45.6 (out of 46 possible points). The mean score obtained by controls 

on the pantomime recognition measure compared favorably with the 

results of Duffy and Duffy (1981). In that study, control subjects as a 

group obtained a mean score of 45.0. Alzheimer subjects, in contrast, 
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made more than twice as many errors as a group, 12.10, compared to the 

aphasic subjects in the Duffy and Duffy (1981) study, 5.90. 

In addition, the pantomime recognition measure was found to 

correlate significantly with a measure of pantomime expression (~~ = 

.83, e<.05) (Duffy & Duffy, 1985), three of three cognition/intelligence 

measures; the Mental Status Questionnaire (~~ = .76, 2<.05) (Goldfarb, 

1964, 1973, 1975), the Mini-Mental State examination (~s = .66, 2<.05) 

(Folstein, Folstein, & McHugh, 1975), and the Coloured Progressive 

Matrices (~s = .64, E<.05) (Raven, Court, & Raven, 1977); two of six 

language measures; the Naming Test (~s = .58, E<.05) (Duffy & Duffy, 

1981; Duffy, Duffy, & Pearson, 1975) and a verbal description task (~~ = 

.61, 2<.05) (Bayles, 1979); and one of two praxis measures, an 

ideational praxis task (~s = .70, 2<.05). As a consequence of these 

results, it was decided to investigate in greater detail a disturbance 

of pantomime recognition in persons with Alzheimer's disease. 

Pantomime Epxression in Persons 
with Alzheimer's Disease 

Reports in the literature have suggested that persons with 

dementia have little or no difficulty communicating pantomimically. 

Goodglass and Kaplan (1963) have cited the abstract to a paper 

presented by DeRenzi and Vignolo at a neurology conference in Rome in 

1961. DeRenzi and Vignolo reported the observation that persons with 

dementia had less difficulty than expressive aphasics in expressing in

formation pantomimically. Goodglass and Kaplan (1963) included persons 

with Alzheimer's disease in their brain-injured control group against 



which the pantomimic expressive performance of persons with aphasia 

were compared.' 
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Sixteen years later, Schwartz, Marin, and Saffran (1979) 

reported on a dementia subject, W.L.P., whom they followed'for 30 

months. Even in the presence of a severe visual confrontation naming 

problem in this subject, the ability to communicate via gesturing the 

function of objects not only remained intact but proved to be a viable 

means via which a repertoire of 70 indicative gestures was developed 

and used to communicate. 

This is an interesting finding in that in individuals with senile 

dementia, a visual confrontation naming problem is manifested once the 

disease has progressed to moderate severity or worse (Bayles & 

Tomoeda, 1983b). Such a finding, that nonverbal communicative 

processes hold while verbal processes decline, if accurate, would have 

implications for teaching persons with Alzheimer's disease to communi

cate interpersonally using a nonverbal alternative. 

This observation, however, conflicted with the results of 

Kempler's study (1984) and the preliminary study conducted by this 

researcher. Kempler compared two expression tasks: lexical 

expression, i.e., visual confrontation naming, and pantomime expression 

in eight Alzheimer subjects. Subjects were required to both name and 

pantomime expressively the use of the same 20 items. The score for 

both the naming and pantomime expression tasks was the sum of the 

number of items named or pantomimed correctly and totalled 20 for 

each. The mean naming score for Alzheimer subjects as a group was 14.5 



with a standard deviation of 3.9 and a range of from 9 to 19. The 

range of scores on the pantomime expression task was from 4 to 19, 

with a mean of 12.0 and a standard deviation of 6.0. This result is 

similar to the results reported by Kempler for lexical and pantomime 

recognition, the pantomime tasks being more difficult than the lexical 

tasks. A lower group mean score, a larger standard deviation, and a 

greater range of scores on the pantomime compared to the lexical 

measures substantiate this. 
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Forty-nine or 31 % of naming responses and 67 or 42 % of 

pantomime expression responses made by the eight Al zheimer subjects in 

Kempler's study were scored as being incorrect. Analysis of pantomime 

expression errors by type indicated that four errors (6%) were body 

part as object errors, 14 (21 %) were lido not know" responses, six (9%) 

were considered "uninte~pretable," and 42 (63%) were related in some 

way to the target. The most frequent error reported by Kempler was 

actually a partial error involving some deviation from Kempler's 

referent and involved handshape, hand orientation, movement, or 

location. Thi s type of error occurred for 18 responses (27 % ). In 

addition, thirteen responses (19%) lacked sufficient information to dis

tinguish the target obj~ct from related foils. Four responses (10%) 

were described as "compl ete" but "unique" such as loading a gun rather 

than aiming it and shooting. Three responses (4%) were considered 

appropriate but vague and unacceptable relative to the performance of 

controls. Further, three responses (4%) were related to· the size of 

the pictured target object, for example, demonstrating the use of a 



small pictured saw by pretending to hold it between the thum~ and 

index finger rather than in hand. Lastly, in response to the object, 

drum, one subject pretended to hold a drumstick in hand, then swayed 

back and forth while humming. 

The results reported by Kempler (1984) are fascinating. 
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Perhaps one of the most interesting response types observed both by 

Kempler and this researcher is the difficulty that some Alzheimer 

subjects have in attempting to pantomime in response to a pictured 

stimulus. In these persons, the pictured object is either traced by the 

subject or the subject attempts to pick the pictured object up from the 

page in an unsuccessful attempt to demonstrate its use. The subject 

appears to be incapable of conceptualizing and pretending how one uses 

a particular pictured target object. Yet, when given not the pictured 

but the actual object in hand, the subject is generally capable of using 

that object in a functional manner. This particular behavior is what 

this researcher was most impressed with when observed in three of four 

persons with Alzheimer's disease, and consequently was most influential 

in motivating this researcher to pursue an investigation of pantomimic 

function in persons with Alzheimer's disease. 

Included in the preliminary study conducted by this researcher 

were 10 persons with Alzheimer's disease and five similarly-aged 

controls. As mentioned previously, these subjects were administered 

measures of pantomime recognition, pantomime expression, cognition/in

telligence, language, and praxis. The mean score obtained by Alzheimer 

subjects on the New England Pantomime Expression Test (NEPET) (Duffy & 



Duffy, 1985) was 8.40 compared to a mean score of 13.50 for controls. 

The mean score of 8.40 for Alzheimer subjects compared favorably with 

the mean score of 8.30 obtained by aphasic subjects and reported by 

Duffy and Duffy' (1981). These scores, however, cannot be compared 

directly with those of Kempler (1984). Both in this preliminary study 

and in the work of Duffy and Duffy (1981), a multidimensional scoring 

system was used, whereas Kempler (1984) used a modified 

correct/incorrect system. 

42 

In the preliminary study conducted by this researcher, non

parametric procedures were used to analyze both group differences and 

relationships among variables. Using the Mann-Whitney-Wilcoxon 

procedure (Gibbons, 1976), the difference between groups on the 

pantomime expression measure was significant (E<.05; E-value = .001). 

Control subjects as a group obtained a mean score of 13.50 on the NEPET 

compared to 8.40 for the Alzheimer subjects. In addition, for the 

Alzheimer subjects the NEPET was correlated significantly with three 

measures. Using the Spearman rank order correlation procedure, the 

NEPET was correlated significantly with Form A of the New England 

Pantomime Recognition Test (~~ = .83, e<.05) (Duffy & Duffy, 1985), and 

two 1 anguage measures: the Naming Test (~~ = .58, E<.05) (Duffy & 

Duffy, 1981; Duffy, Duffy, & Pearson, 1975) and a verbal description 

task (~~ = .61, 2<.05) (Bayles, 1979). 

The evidence indicated, then, that there were disturbances of 

both pantomime recognition and pantomime expression in persons with 

Alzheimer's disease. This was only the second nosological ~roup 
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besides left-hemisphere damaged persons with aphasia to demonstrate 

such a disturbance. This evidence, however, was substantiated by the 

results obtained from the performance of two small subject samples: a 

total of 18 subjects, eight of whom participated in Kempler's study 

(1984) and 10 of whom participated in this researcher's preliminary 

study. While Kempler (1984) focused primarily on linguistic issues sur

rounding modular vs. functional theories of language, this researcher 

was interested in determining whether a disturbance of nonverbal com

munication (pant'omime) was to be observed in persons with Alzheimer's 

disease, whether this disturbance would- be clinically obvious in 

addition to being statistically significant, and how this disturbance 

might be explained. To that end, this study was conceived. A detailed 

description and discussion of the results obtained from 30 Alzheimer 

and 15 control subjects will be presented in later sections of this 

text. The research method is presented next. 



CHAPTER 3 

METHOD 

The primary objectives of this study were to determine whether 

or not persons with Alzheimer's disease demonstrate a disturbance of 

pantomime recognition and pantomime expression, and to attempt to 

provide an explanation for this phenomenon, if confirmed. Prior to 

conducting the study, it was necessary to develop subject selection 

criteria, then to locate and obtain consent from persons (or their 

guardians as was necessary for many Alzheimer subjects) who were 

candidates for participation in this work. 

Subjects 

Forty-five subjects participated in this study: 30 subjects 

with Alzheimer's disease and 15 controls. All subjects were required 

to meet the following subject selection criteria: 

1. be native speakers of English; 

2. demonstrate a right-handed preference for writing; 

3. see well enough to read; 

4. hear well enough to pass a speech discrimination test with 

eighty percent or better accuracy (Appendix A); 

5. have no history of stroke or traumatic brain injury; 

6. have no history of alcoholism; 

7. have no history of licit or illicit drug misuse/abuse, or be 

44 
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participating in research focusing on the experimental use of 

drugs to ameliorate memory or intellectual function. 

Prescribed medications used to treat body systems other than 

the central nervous system were not restricted for participa

tion in this study. 

For inclusion in the Alzheimer group, subjects had to have been 

diagnosed medically as having Alzheimer's disease. Generally, this 

included a history of slow, insidious, and ill-defined onset; steady, 

progressive impairment of cognition, memory, and language; and clinical 

neurological, physical, neuroradiological, and neuropsychological exami

nation. Persons with diagnoses of organic brain syndrome or dementia 

without specification were not included in the study. 

Alzheimer subjects were recruited through the Alzheimer's 

Disease and Related Disorders Association, Inc., the Department of 

Internal Medicine at the Tucson Veterans Administration .Medical Center, 

the Department of Neurology at the Arizona Health Sciences Center, che 

Department of Speech and Hearing Sciences at the University of Arizona, 

the Desert Life Health Care Center, the Flower Square Personal Care 

Residence, Forrester's Nursing Home, and from both the outpatient Adult 

Day Care Program and the inpatient residential facility at the 

Handmaker Jewish Geriatric Center. 

Of the 30 Alzheimer subjects, three (subjects 003, 007 and 023) 

were living independently, three (subjects 008, 027 and 029) lived at 

home with their respective spouses, two (subjects 024 and 026) lived in 

the home of a son or daughter and six (subjects 009, 011, 012) 017, 018 



and 030) lived in a foster home. The remaining sixteen subjects lived 

in a residential facility. Of these 16 subjects: nine (subjects 001, 

004, 005,006, OlD, 013" 014, 015 and 021) resided in a IIminimal ll care 

unit, five (subjects 002, 016, 019, 020 and 025) resided in an lIinter

mediate ll care unit, and two (022 and 028) resided in a IIskilled" care 

unit.2 
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Fifteen persons who in addition to meeting the preliminary 

subject selection criteria and who had no history of neurologic disease 

or psychiatric disorder served as control subjects. To aid in control

ling for age and education, control subjects were selected as often as 

possible from friends and relatives, e.g., spouses, of Alzheimer 

subjects, of persons with Alzheimer1s disease who did not participate in 

the study, and of persons with aphasia who attended a weekly socializa

tion group held in the Department of Speech and Hearing Sciences at the 

University of Arizona. Ten of the 15 control subjects were friends or 

relatives of persons with Alzheimer1s disease or aphasia. Of the five 

remaining controls, four were members of a women1s bridge club. The 

fifth was an acquaintance of this researcher. 

Procedure 

All subjects were administered the following measures: 

1. Pantomime. The New England Pantomime Recognition Test--Form A 

(NEPRT-A) and the New England Pantomime Expression Test (NEPET) (Duffy 

& Duffy, 1985); 

2Composite scores for Al zheimer subjects are presented in Appendix G. 
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2. Cognition/Intelligence. The Mini-Mental State (MMS) examination 

(Folstein, Folstein, & McHugh, 1975), the Mental Status Questionnaire 

(MSQ) (Goldfarb, 1964, 1973, 1975) and the Coloured Progressive Matrices 

(CPM) (Raven, Court, & Raven, 1977); 

3. Language. The Verbal Recognition Test (VRT) (Duffy & Duffy, 1981; 

Duffy, Duffy, & Pearson, 1975), the Word Recognition Task (WRT), the 

Naming Test (NT) (Duffy & Duffy, 1981; Duffy, Duffy, & Pearson, 1975), 

the Word Fl uency Measure (WFM) (Borkowski, Benton, & Spreen, 1967), the 

Verbal Description Task (VDT) (Bayles & Boone, 1982), and the Story

Retelling Task (SRT) (Bayles, 1979; Bayles & Boone, 1982); and 

4. Praxis. The Ideational Praxis Task (IPT) and the Ideomotor Praxis 

Task (IMPT). 

Normal controls were administered all measures to generate a 

data base with which the performance of Alzheimer subjects and 

comparably aged and educated controls who received the same battery of 

measures could be compared and contrasted. Because the primary 

purpose of this study was to investigate pantomime recognition and 

pantomime expression in persons with Alzheimer's disease, the pantomime 

tests were always administered first. Administration of the NEPRT-A 

preceded administration of the NEPET. This afforded all subjects the 

opportunity to observe the examiner performing pantomimed acts in asso

ciation with picture stimuli 'on the NEPRT-A prior to being required to 

perform pantomimed acts also in association with picture stimuli on the 

NEPET. Next, either cognition/intelligence, language, or praxis 

measures were administered. The order of administration between type 
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of measure, i.e., cognition/intelligence, language, or praxis was 

determined by lottery for each subject. The order of administration 

withi n type of measure, e.g., Praxi s - IPT or I~lPT, was al so determined 

by lottery for each subject. 

A description of each of the measures used in this study 

follows. 

Pantomime Tests 

The New England Pantomime Recognition Test--Form A. The New 

Engl and Pantomime Recognition Test (NEPRT -A) (Duffy & Duffy, 1985) is a 

46-item version of an original 50-item Pantomime Recognition Test (PRT) 

(Duffy, Duffy, & Pearson, 1975). Four of the 50 original items were 

eliminated by the authors because of their lack of discriminating power 

as determined from item analysis of the original results. The test 

stimuli for each of the 46 items are pictures of common objects, the 

use of which can be pantomimed. The use of each object is pantomimed 

by the examiner according to specific instructions. Subjects demon

strate their recognition of the pantomimed act by pointing to a picture 

of the object used. A choice of four pictures is presented for each 

pantomime. The plate of four pictures, black and white line drawings, 

consists of the target object and three foils that are unrelated in any 

way to the target object. Training items, target items, foil s, and the 

quadrant within which each appears for each test plate are listed in 

Appendix B. Examples of written descriptions of pantomimes performed 

by the examiner and the associated picture plates for selected target 

items are shown in Appendix C. Descriptive and normative data including 
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mean, standard deviation, range, and percentile rank are available for 

left-hemisphere damaged aphasic subjects (~ = 91), right-hemisphere 

damaged subjects (~ = 57), and control s (~ = 41). Measures of intra- or 

interexaminer reliability have not been determined by the authors 

because of the simple nature of the task, i.e., a pointing response by 

the subject to one of four pictures. A subject's score on the NEPRT-A 

is the total number of correct responses, resulting in a maximum of 46. 

Between 9 and 12 minutes is required for administration of the NEPRT-A. 

The New England Pantomime Expression Test. The New England 

Pantomime Expression Test (NEPET) (Duffy & Duffy, 1985) consists of 23 

items selected from the 46 items of the NEPRT-A. These 23 items were 

selected because their functions could be pantomimed clearly with the 

use of one hand. This was done to minimize the effects of hemiplegia 

as the measure was developed originally for researching nonverbal com

munication in persons with aphasia. The selection of items from the 

NEPRT-A allows for a direct comparison between subjects' performance in 

both the pantomime recognition and expression of the same items. In 

addition, a comparison can be made among items from the VRT, WRT, NT, 

NEPRT-A, and NEPET as each of these measures contains 23 items which 

are the same. 

For the NEPET, subjects are presented a single black and white 

line drawing and are required to demonstrate the functional use of the 

pictured object. A 16-point multidimensional scoring system similar to 

that used with the Porch Index of Communicative Ability (Porch, 1967, 

1973) was developed and is used in scoring each of the 23 items. 
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Scoring is done live or from videotaped administrations of the NEPET. 

Several examples of picture plates and scoring criteria are provided in 

Appendix D. 

Descriptive and normative data including mean, standard 

deviation, range, and percentile rank are available for left-hemisphere 

damaged aphasic subjects (~ = 46), right-hemisphere damaged subjects (N 

= 25), and controls (~ = 10). Interscorer reliability is reported by 

the authors as 0.98 for ten aphasic subjects scored independently from 

videotaped administrations of the NEPET. Intrascorer reliability for 

thirteen aphasic subjects scored from videotape both IIsoon after ll 

administration of the NEPET and again one year later is reported as 

0.94. A subject's score on the NEPET is the mean of the scores 

obtained for each of the 23 items. Approximately 15 to 20 minutes 

administration time is required. 

Nonverbal instructions and conditioning procedures are recom

mended for administration of the pantomime tests, the NEPRT-A and 

NEPET, and are described in the test manual. The use of such instruc

tions is recommended by the authors to preclude confounding of the 

comprehension of instructions with a possible auditory comprehension 

deficit. In this study, however, nonverbal instructions were not used 

since they were observed in a preliminary study to be more difficult to 

comprehend, in general, by Alzheimer subjects than were verbal instruc

tions. Not infrequently, verbal instructions had to be used with 

II mo derate ll and IIseverell Al zheimer subjects as a preface to each item on 

the NEPET. This served to IItune tne subject inll to the task. Verbal 
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instructions incl uded, IIShow me how you'd use this. Pretend you have 

one in your hand, II as was used with objects such as "appl e" or "needl e, II 

and, "Show me what you'd do with this. Pretend you are using or manip

ulating it," as in the case of "car." 

Measures of Cognition/Intelligence 

The Mental Status Questionnaire. The t~ental Status Question

naire (MSQ) (Goldfarb, 1964, 1973, 1975) was designed to make a judgment 

regarding intellectual defect, and to classify in systematized fashion, 

chronic organic brain syndrome (of which Alzheimer's disease is repre

sentative). The descriptors "mil d," "moderate," and "severe" are used. 

The measure consists of ten items, the "special ten," selected from a 

standard mental status examination of 31 items researched and used by 

Gol dfarb. According to Gol dfarb, the measure covers "a very consider

able spread of the intellectual functioning to be tested--disorientation 

for time and place, memory recent or remote, or both, and general in

formation or 'intellectual capacity.11I The i'lISQ when scored according 

to number of errors is said to correlate well with psychiatric 

estimates of degree of organic brain syndrome. Five to ten minutes 

administration time is required. 

The ten questions compri si ng the MSQ and the "presumed" area 

tested are as follows (Goldfarb, 1975): 

Question 

1. Where are we now? 

2. Where is this place (located)? 

3. What is today's date 

Presumed test area 

Place--learning 

Place--learning 

Time--learning 



4. What month is it? Time--learning 

5. What year is it? Time--learning 

6. How old are you? Memory--recent or remote 

7. What is your birthday? Memory--recent or remote 

8. What year were you born? Memory--remote 

9. Who is president of the U.S.? Memory--general information 

10. Who was president before him? Memory--general information 

Rating of severity is on the basis of number of errors as 

follows: 

Number of errors 

0-2 

3-8 

9-10 

nontestable 

Presumed mental status 

absent or mil d 

moderate 

severe 

severe 

52 

The t~SQ was included in this study because it has been reported 

to be sensitive in differentiating demented subjects from aged controls 

(Bayles & Boone, 1982). As well, it permits classification of Alzheimer 

subjects according to severity. This affords the opportunity to make 

intra- and intergroup comparisons between or among measures on the 

basis of severity. 

The Mini-Mental State Examination. The Mini-Mental State 

(MMS) examination (Fol stein, Fol stein, & McHugh, 1975) is described as 

"a practical method for grading the cognitive state of patients for the 

clinician" (p. 189). Questions assessing orientation, registration, 

attention and calculation, recall, and language are included. It was 
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chosen for inclusion in this study to provide an overall measure of 

cognitive function that would be sensitive to dementing illness. The 

measure is divided into two sections: the first section focuses on ori

entation, memory, and attention, and the maximum score for this section 

is 21; the second section assesses language: the ability to name, 

follow verbal and written commands, write a sentence spontaneously, 

and copy intersecting polygons; the maximum score for this second 

section is nine. Maximum total score for the measure is 30. It is 

untimed. Usually 5 to 10 minutes administration time is required. 

Concurrent validity has been determined for the MtvlS by corre

lating MMS scores with both Verbal and Performance scores on the 

Wechsler Adult Intell"igence Scale (WAIS). Twenty-six subjects diagnosed 

as demented, depressed, schizophrenic, or neurotic served as the 

sample. Pearson product-moment correlation coefficients of .78 

(p<.OOOl) and .66 (p<.OOl) were obtained for the MMS and WAIS Verbal and 

Performance scores, respectively. Test-retest reliability for 23 

subjects diagnosed as demented, depressed, or schizophr~nic was 

reported as .89. These 23 subjects were tested by either the same or 

different examiners, on the average, 28 days apart. 

The Coloured Progressive M~trices. The Coloured Progressive 

Matrices (CPM) (Raven, Court, & Raven, 1977) is described as lIa test of 

observation and clear thinking.1I The test was constructed in an 

attempt to assess in greater detail lithe intellectual processes of 

which young children, mentally defective persons and very old people" 

are capable ll (p. G4). There are 36 items on this unt"imed test; twelve 
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each in three sets: Sets A, Ab, and B. Each item is referred to as the 

"sourc~" of "a system of thought" requiring the "intellectual capacity 

to form compari sons and reason by analogil (p. G4). Each Set contai ns 

items that are progressively more demanding. Set A "depends upon a 

personls ability to complete continuous patterns which, towards the end 

of the set, change first in one and later in two directions at the same 

time." Set Ab "depends upon a personls ability to see discrete figures 

as spatially related wholes, and to choose a figure which completes the 

mi ssing part." Set B "contains just sufficient probl ems invol ving 

analogies to show whether or not a person is capable of abstract 

thinking" (p. G4). There are six possible choices for each of the 36 

items. The raw score, the sum of correct choices, can be converted 

into a percentile rank. Percentile ranks are reported at one-half 

decade intervals between the ages of 65 and 85 years. They are based 

on individual, book-"form administration of the CPM to 271 "normally 

healthy," aged individuals between 60 and 89 years of age. The CPM has 

been used often as u measure of nonverbal intelligence (Rosen, 1983) 

and is "among the best predictors of Gil (Hamsher, 1981), a general 

factor of intelligence. 

Language Measures 

The Verbal Recognition Test. The Verbal Recognition Test (VRT) 

(Duffy & Duffy, 1981; Duffy, Duffy, & Pearson, 1975) is a test of 

auditory word recognition. The same items used for the NEPRT-A are 

also used for this test. The stimulus word, the name of the target 

pictured object, is spoken by the examiner and the subject is to point 
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to one of the four pictures depicted on each plate. The score is the 

number of pictures identified correctly. The maximum possible score on 

this test is 46. Approximately 5-10 minutes is required to administer 

the VRT. The measure was included in this battery because in a 

previous study by Duffy and Duffy (1981), it was found to be associated 

significantly with performance on the NEPRT-A (for both the zero order 

correlation coefficient and the first order partial correlation coeffi

cient) in aphasic subjects, and was associated significantly (p<.05) with 

the NEPET in a preliminary study conducted by this researcher. 

The Word Recognition Task. The Word Recognition Task (WRT) is a 

measure designed by this researcher to look at printed word recogni

tion. The same items used for the NEPRT-A are used for the WRT. 

Subjects are shown each of the 46 plates of the NEPRT-A one at a time. 

The stimulus word, the printed name of the target object (1/4 inch 

upper case manuscript letters on an unlined 3x5 index card) is shown or 

handed to the subject. The subject then points to or places the word 

card on one of the four pictured objects on the plate in order to dem

onstrate recognition of the printed word. The score is the number of 

correct identifications with a maximum possible score of 46. 

The WRT was included in this battery because of its similarity 

to Varney's (1978, 1982) reading comprehension task. Using a task of 

this nature, Varney observed that disturbed performance by persons with 

aphasia was always associated with difficulty in reading comprehension 

of comparable severity or worse. As a result, he described the 

disturbance of pantomime recognition in persons with aphasia as a 



specific aphasic alexia, and further hypothesized that this ability is 

possibly preadaptive for reading. 
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The Naming Test. The r~aming Test (NT) (Duffy & Duffy, 1981; 

Duffy, Duffy, & Pearson, 1975) is a measure of visual confrontation 

naming. It was designed to study the relationship between visual con

frontation naming in aphasia and a disturbance of pantomime (Duffy & 

Duffy, 1981; Duffy, Duffy, & Pearson, 1975). This type of task has been 

the most researched of the language areas in dementia. Bayles and 

Tomoeda (1983b) report that visual confrontation naming remains intact 

in mildly demented individuals; however, an anomic component is 

observed in individuals with dementia as the disease progresses to 

moderate severity or worse. A visual confrontation naming task is, 

then, sensitive to the deleterious effect of dementing disease on 

language function and was, therefore, included in this battery. It was 

also found to be significantly associated with the NEPRT-A in the 

preliminary study conducted by this researcher. 

The Word Fluency Measure. The Word Fluency Measure (WF~) 

(Borkowski, Benton, & Spreen, 1967) is a controlled association task 

requiring a IIgenerativell naming performance on the part of the subject. 

A subject is asked to call to mind and produce in one minute as many 

words as possible beginning with the letter IIF,II then for IIA,II then for 

IIS.II Subjects are advised that proper nouns, numbers, or variants of 

the same word are not acceptable. The subject I s score ; s the sum of 

the number of acceptable words generated and named for each condition, 

i.e., IIF," IIA,II and IIS.II Such a measure has been shown to be sensitive 
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to brain injury (Bayles & Tomoeda, 1983b; Benson, 1979; Borkowski, 

Benton, & Spreen, 1967; Wertz, 1979). Benson (1979) has suggested that 

the anomia of dementia may be differentiated from more focal brain 

injury resulting in aphasia on the basis of comparing performance on a 

confrontation naming task and a generative naming task. The perform

ance of dementia subjects is near normal on a confrontation naming task 

while performance on a generative naming task is below normal. Bayles 

and Tomoeda (1983b) substantiated Benson's assertion, that the anomia 

of dementia is characterized by near normal performance for confronta

tion naming but below normal performance for generative naming; 

however, this was observed for mild dementia subjects only. Moderately 

demented subjects were found to perform below normal on both tasks. 

Because the WFM appears sensitive to dementing illness, it was included 

in this battery. 

The Verbal Description Task. The Verbal Description Task (VDT) 

(Bayles, 1979; Bayles & Boone, 1982) was chosen for inclusion in this 

study for two reasons: (1) it has been reported to discriminate 

between demented and aged control subjects (Bayles & Boone, 1982), and, 

therefore, is sensitive to the effects of dementing illness; and (2) it 

requires subjects to retrieve from long-term memory previously learned 

information (Bayles & Boone, 1982). As such, it can be contrasted with 

the Story-Retelling Task (SRT) (Bayles, 1979; Bayles & Boone, 1982) that 

depends on the capacity to store new information in long-term memory 

for subsequent retrieval, a classic deficit in persons with dementia 

(Bayles & Boone, 1982). The Verbal Description Task was adapted by 
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Bayles (1979) from the Verbal Expression subtest of the Illinois Test 

of Psycholinguistic Abilities (Kirk, 1968). Subjects are handed each of 

four objects (envelope, button, nail, and marble), one at a time, 

randomly, and are asked to tell everything they can about each. One 

pOint is given for each relevant piece of information. The subject's 

score is the sum of the number of information items stated. Responses 

are written down live or tape-recorded. Scoring is done at a later 

time. 

The Story-Retelling Task. For the Story-Retelling Task, a 

short story developed by Bayles (1979) is read to each subject. Then, 

the subject is asked to recall the story and retell it to the examiner. 

One point is awarded for recollecting each of 14 information units. 

The measure as administered here is scored live by circling each infor

mation unit recollected by the subject. The story and the 14 informa

tion units are listed on a replica of a response form used by this 

individual (Appendix E). The subject's score is the sum of the recol

lected information units. 

Praxis Measures 

Two measures of praxis were chosen for inclusion in this study. 

Both are adapted from previous work by DeRenzi and colleagues (1968, 

1980). Difficulty with either has been associated with insult to the 

left cerebral hemisphere. 

The Ideational Praxis Task. There are ten items in the 

Ideational Praxis Task (IPT). The initial seven items (hammer, 

toothbrush, pair of scissors, revolver, pencil eraser, lock and key, and 
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candle and matchbox) were adapted from the Ideational Apraxia Test of 

DeRenzi, Pieczuro, and Vignola (1968). Three commonly used items were 

added to the battery: comb, pen, and cup. Subjects were asked to 

demonstrate the use of each object(s) by manipulating each. This 

measure differs from the NEPET in that actual objects are manipulated 

in the IPT. Performance is rated on a three-point scale: 0 

(incorrect), 1 (partially correct), and 2 (correct). A subject1s score 

is the sum of the number of points obtained for each of the ten items. 

Kertesz (1979) has defined ideational apraxia as 

a defect of purposeful movements, where the ideational project or 
plan appeared to be-disordered, although engrams for individual 
movements were considered to be intact. Instead of accomplishing 
the desired objective, a false one is realized •... The whole 
series of actions is impaired due to the conceptual disturbance. 
(p. 234) 

It is because ideational apraxia is associated with a "conceptual dis

turbance" and senil e dementia is associated with cognitive or 

"conceptual" decline that such a task as the IPT was included in this 

battery. 

The Ideomotor Praxis Task. The Ideomotor Praxis Task (IMPT) is 

a modified version of the Ideo-motor Apraxia Test of DeRenzi, Pieczuro, 

and Vignolo (1968). Seven of the ten items from DeRenzi et al. are 

included: make the sign of the cross, salute, wave goodbye, threaten 

somebody with your hand, show that you are hungry, snap your fingers, 

and make the 1 etter "0" by touching together the tips of your thumb and 

index finger while extending the three remaining digits. Three items 

were eliminated either because the item was uncommon (make the sign of 

the horns to designate a cuckold) or because items were rude {thumb 
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your nose, indicate that someone is crazy). Two items were chosen from 

a battery of Goodglass and Kaplan (1963): hold your nose in response 

to a terrible odor and show thumbs down. One item was created by this 

researcher, imitation of the "peace" sign of the 60 1s. 

Similar to DeRenzi et al., subjects are required to perform this 

task on imitation of the examiner. As with the IPT, scoring of the IMPT 

is on a three-point scale. A subject1s score is the sum of the number 

of points obtained for each of the ten items. 

Goodglass and Kaplan (1963) concluded that disturbance of 

gesture and pantomime in aphasia is the manifEstation of ideomotor 

apraxia. They arrived at this conclusion because aphasic subjects did 

not improve pantomimic expressive performance as much as brain-injured 

controls on imitation of the examiner. Because the only other group to 

demonstrate a disturbance of pantomime has been individuals with 

Alzheimer1s disease, it was important to include such a measure in this 

battery. 

Objective 3, in fact, addressed whether or not Alzheimer 

subjects improved their pantomimic expressive performance on imitation 

of the examiner. In an attempt to answer this question, 10 Alzheimer 

subjects were chosen from the Alzheimer sample on the basis of avail

ability. Every attempt was made to select subjects who were represen

tative, i.e., mil dly, moderately, or severely demented. 

To these Alzheimer subjects, the NEPRT-A and the NEPET were 

readministered individually a second time, no less than one month nor 

greater than two months after the initial administration of the 
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pantomime measures. Each subject was then requested to imitate 

sequentially after the examiner, the pantomimic expressive performance 

associated with a score of 15 for any item on the NEPET for which that 

person received less than the maximum score, 15 points, on the read

ministration. In those cases where there was more than one description 

of a performance that could be scored a 15 for anyone item, then the 

performance described first in the NEPET manual was used. Each item 

was rescored on imitation of the examiner and the subject's scores 

obtained before (both for the initial and second administrations of the 

NEPET) and after analyzed. In addition, performance on both the first 

and second administrations of each of the measures, the NEPRT-A and the 

NEPET, were compared for the Alzheimer subjects. Finally, the perform

ance of the 10 Alzheimer subjects for the imitation condition was 

compared with the performance of the 15 controls on the NEPET. This 

latter comparison was made to determine the degree to which the scores 

of Alzheimer subjects improved on imitation of the examiner and whether 

they differed statistically from controls. 

Objective 4 addressed whether or not a statistically significant 

difference in pantomime expression between Alzheimer and control 

subjects would also be a clinically obvious difference. Thirteen 

graduate students in speech-language pathology agreed voluntarily to 

serve as judges. They viewed 15 subjects, 10 Alzheimer subjects and 

five controls, pantomiming the use of 15 pictured objects. These 15 

pictured objects were chosen by lottery from the 23 items comprising 

the NEPET. The 10 Alzheimer subjects were chosen from 20 Alzheimer 
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subjects who were capable of performing pantomimically in response to 

picture stimuli on the NEPET and whose performance was retained on 

videotape. Five Alzheimer subjects caul d not pantomime in response to 

pictured objects on the NEPET. In addition, five Alzheimer subjects 

were "not available on videotape. Those 10 Alzheimer subjects chosen 

were representative of the dispersion of scores for Alzheimer subjects 

who could perform on the NEPET. 

The five controls were chosen from 10 control subjects whose 

performance was available on videotape. Three of these 10 subjects 

were deleted because they were familiar to a number of the judges. 

From the seven remaining controls, one was selected becausa her score 

on the NEPET fell close to the mean for the control group. Of the 

four remaining choices, two were chosen beause their scores fell near 

the first standard deviation above the mean for the control group, and 

two were chosen because their scores fell near the first standard 

deviation below the mean. 

The judges were first told the name and shown the picture of 

each object for each item. For each of the 15 items, each of the 15 

subjects was presented to judges in randomized order via a videotape

tel evision arrangement. Using the binary contrast of IInormalll vs. 

lI abnormal,1I the task of the judges was to rate the pantomimic 

expressive performance of each subject for each item as being IInorma 111 

or lI abnormal. 1I This required that judges circle IIN II for IInormalll or IIAII 

for "abnormal" for each subject on each item using a response form 

prepared expressly for this purpose. 
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Scoring and Reliability 

All measures were scored by this researcher. Because multi

dimensional scoring is used with the NEPET, intrascorer agreement was 

determined for 10 Alzheimer subjects and for five controls. Of the 25 

Alzheimer subjects who could pantomime in response to pictured object 

stimuli, 20 were retained on videotape. From these 20 subjects, 10 

were selected by lottery with replacement. The first five subjects 

selected who did not participate in the re-testing relative to Objective 

3 and the first five subjects selected who did were used. Five of 10 

control subjects retained on videotape were also rescored. For every 

two Alzheimer subjects rescored, one control was rescored. Rescoring 

of the NEPET was done over three consecutive days; five subjects were 

rescored per day. 



CHAPTER 4 

RESULTS 

Group characteristics: age, education, and sex, and the results 

of the statistical analyses of data for the four research objectives 

posed in the Introduction are presented in this section. All analyses 

were performed using a predetermined criterion level of p~.05. 

Group Characteristics 

Age 

For the Alzheimer group, subjects ranged in age from 59 to 93 

years. The mean age for the group was 77.40 years; the standard 

deviation was 7.25 years. For the control group, subjects ranged in age 

from 65 to 89 years. The mean age for this group was 73.80 years; the 

standard deviation was 5.99 (Table 2). Age differences between groups 

were not statistically significant (~(43) = 1.65, e>.05) (Table 3). 

Education 

The range in number of years of education for the Alzheimer 

group was from 6 to 16. The mean number of years of education for 

this group was 11.91 years and the standard deviation was 3.02 years. 

Number of years of education for control subjects ranged from 8 to 16. 

The mean for this group was 12.87 years and the standard deviation was 

2.20 years (Table 4). The difference between groups for years of 
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Table 2. Group characteristics: age 

Group 

Alzheimer 

Control 

Mean 

77.40 

73.80 

so 

7.25 

5.99 

Range 

59-93 

65-89 

Table 3. Comparison of age and education for Alzheimer and 
control subjects 

Characteristic 

Age 

Education 

T Value 

1.65 

1.10 

OF 

43 

41 

Probabil ity 

Greater than .05 

Greater than .05 

65 



66 

education was not statistically significant (t(41) = 1.10, e>.OS) (Table 

3) • 

Sex 

Of the 30 Alzheimer subjects, four were male and 26 were 

female. Of the 15 control subjects, one was male and 14 were female 

(Tabl e 5). 

Research Objective #1: 
Disturbance of Pantomine in 

Persons with Alzheimer's Disease 

To determine if there is a disturbance of pantomime recogni
tion, pantomime expression, or both in a group of subjects 
with Alzheimer's disease (compared to healthy, aged controls). 

Between group differences in performance on the pantomime 

measures, pantomime recognition and pantomime expression, were analyzed 

using both ~-test procedure and univariate between groups analysis of 

variance procedure. When only two independent groups are compared and 

no presumption of directionality is made, either ~-test procedure or 

univariate analysis of variance procedure can be used. Application of 

univariate between groups analysis of variance procedure yields an F 

ratio that is the same as the square of the calculated ~ ratio. If the 

obtained value of F is significant for some specified alpha level, the 

corresponding value of ~ equal to the square root of E (~ = If) will be 

significant at the same alpha level (in a two-tailed test) (Hays, 1973). 

The t statistic was initially calculated by hand for each 

pantomime measure (as well as for each measure of cognition/ 



Table 4. Group characteristics: education 

Group 

Alzheimer 

Control 

Mean 

11. 91 

12.87 

Table 5. Group characteristics: sex 

Group 

Alzheimer 

Control 

Male 

4 

1 

so 

3.02 

2.20 

Range 

6-16 

8-16 

Female 

26 

14 

67 
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intelligence and language) and used as the statistical index to 

determine the significance of differences between the sample means of 

the two independent samples. Univariate analysis of variance procedure 

was also applied to the same data using protocol outlined in the second 

edition of Statistical 'Package For The Social Sciences (SPSS) (1975) and 

programmed into a Dec-10 computer. Use of both t-test and univariate 

analysis of variance procedure afforded the opportunity to check the 

hand-calculated results using ~-test procedure with the computer

calculated results of univariate analysis of variance procedure: t 2 = 

~ and ~ = Ir. For the two praxis tasks, distribution free statistical 

procedure was used because the data were ordinal. Nonparametric 

procedure analogous to ~-test procedure, the Mann-Whitney-Wilcoxon 

procedure (GibbQns, 1976), and univariate analysis of variance 

procedure, the Kruskall-Wallis procedure (Gibbons, 1976), were used. To 

determine the proportion of variance in the criterion variable accounted 

for by the classification variable, eta squared, an estimate of 

strength-of-association, was calculated for all measures having data 

which satisfied parametric assumptions, as well as for the two praxis 

measures analyzed using the Kruskall-Wallis procedure. 

Data for the Alzheimer group was characterized by lower mean 

scores, larger standard deviations (in general), and a greater range of 

values for all measures (Table 6 and Table 7). On the New England 

Pantomime Recognition Test--Form A (NEPRT-A), Alzheimer subjects' 

scores ranged from 6.00 to 45.00. Scores for control subjects ranged 

from 44.00 to 46.00. Alzheimer subjects as a group obtained a mean 



Table 6. Summary statistics: mean, standard deviation, and range for Alzheimer subjects 

Measure Nean SO Range 

New England Pantomime 34.90 8.55 6-45 Recognition Test--Form-A 

Ne\,1 England Pantomime 9.25 2.73 2.00-12.35 Expression Test 

Mental Status Questionnaire 3.90 2.99 0-9 
. 

Mini-Mental State Examination 15.03 7.09 2-28 

Coloured Progressive Matrices 13.50 6.18 6-26 

Verbal Recognition Test 45.07 1.89 38-46 

Word Recognition Task 44.40 3.72 28-46 

Naming Test 36.47 10.98 14-46 

vJord Fl uency Measure 9.87 7.94 0-29 

Verbal Description Task 11.50 7.75 0-25 

Story-Retelling Task 3.80 3.27 0-11 

Ideational Praxis Task 18.77 3.31 3-20 

Ideomotor Praxis Task 18.80 2.17 10-20 
-.-~-----------------------~--~ .-. --~=~ (j) 

\.0 



Table 7. Summary statistics: mean, standard deviation, and range for control subjects 

Measure Mean SO Range 

New England Pantomime 45.60 0.63 44-46 Recognition Test--Form-A 

New England Pantomime 13.15 0.77 12.04-14.10 Expression Test 

Mental Status Questionnaire 9.87 0.35 9-10 

Mini-Mental State Examination 29.40 0.91 27-30 

Coloured Progressive Matrices 28.00 5.13 20-36 

Verbal Recognition Test 45.93 0.26 45-46 

Word Recognition Task 46.00 0.00 46 

Naming Test 45.93 0.26 45-46 

Word Fluency Measure 33.93 12.16 20-60 

Verbal Description Task 32.93 10.55 18-60 

Story-Retelling Task 10.33 1. 76 6-13 

Ideational Praxis Task 19.93 0.26 19-20 

Ideomotor Praxis Task 19.87 0.52 18-20 

'-J 
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score of 34.90 on the NEPRT-A; control subjects obtained a mean score 

of 45.60 on this measure. The standard deviation for the Alzheimer 

group was 8.55; for the control group, 0.63. Using ~-test procedure 

(Table 8), and univariate analysis of variance procedure (Table 9), 

differences between groups in performance on the NEPRT-A were signifi

cant (~(43) = 4.81, E<.0005; E(1,43) = 23.15, E<.OOOO). Subjects with 

Alzheimer's disease had more difficulty as a group performing on the 

pantomime recognition test than did controls. Of the 30 Alzheimer 

subjects, 26 obtained a score on the NEPRT-A that was lower than the 

lowest scoring control, 44.00. The calculated value of eta squared, 

0.35, indicated that 35% of the variance in the criterion variable, per

formance on the pantomime recognition measure, was accounted for by 

the classification variable, status of subjects: Alzheimer or control. 

On the New England Pantomime Expression Test (NEPET), the range 

of scores for Alzheimer subjects was from 2.00 to 12.35. The mean 

score for this group was 9.25 and the standard deviation was 2.73 

(Table 6). Control subjects obtained a mean score of 13.15 on the 

NEPET. The standard deviation for control subjects was 0.77. Scores 

for control subjects ranged from 12.04 to 14.10 (Table 7). Data 

analyses using both ~-test (Table 8) and analysis of variance procedure 

(Table 9) indicated that the difference between groups in performance 

on the NEPET was significant (~(43) = 5.41, E<.0005; E(1,43) = 29.22, 

E<.OOOO). Alzheimer subjects as a group performed less well than 

controls. Of the 30 Alzheimer subjects, 28 obtained a score on the 

NEPET that was lower than the lowest scoring control, 12.04. The 



Table 8. Comparison of Alzheimer and control subjects on measures of pantomime, cognition/ 
intelligence, and language using t-test procedure 

Measure T Value OF Probability Eta squared 

New England Pantomime 4.81 43 Less than .0005 .35 Recognition Test--Form-A 

New England Pantomime 5.41 43 Less than .0005 .41 Expression Test 

Mental Status Questionnaire 7.67 43 Less than .0005 .58 

Mini-Mental State Examination 7.76 43 Less than .0005 .58 

Coloured Progressive Matrices 7.83 43 Less than .0005 .59 

Verbal Recognition Test 1. 75 43 Greater than .05 .07 

Word Recognition Task 1.66 43 Greater than .05 .06 

Naming Test 3.32 43 Less than .001 .20 

~Jord Fl uency Measure 7.99 43 Less than .0005 .60 

Verbal Description Task 7.74 43 Less than .0005 .58 

Story-Retelling Task 7.19 43 Less than .0005 .55 

"-.J 
N 



Table 9. Comparison of Alzheimer and control subjects on measures of pantomime, cognition/ 
intelligence, and language using univariate analysis of variance procedure 

Measure F Value DF Probability Eta squared 

New England Pantomime 23.15 1,43 Less than .0000 .35 Recognition Test--Form-A 

New England Pantomime 29.22 1,43 Less than .0000 .41 Expression Test 

Mental Status Questionnaire 58.78 1,43 Less than .0000 .58 

Mini-Mental State Examination 60.27 1,43 Less than .0000 .58 

Coloured Progressive Matrices 61.27 1,43 Less than .0000 .59 

Verbal Recognition Test 3.08 1,43 Greater than .05 .07 

Word Recognition Task 2.74 1,43 Greater than .05 .06 

Naming Test 11.02 1,43 Less than .0018 .20 

Word Fluency Measure 63.92 L43 Less than .0000 .60 

Verbal Description Task 59.85 1,43 Less than .0000 .58 

Story-Retelling Task 51.83 1,43 Less than .0000 .55 

'--J 
W 



calculated value of eta squared, 0.41, indicated that 41% of the 

variance in performance on the pantomime expression measure was 

accounted for by subject status: Alzheimer or control. 
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In addition to observing significant differences between groups 

on the pantomime measures, significant differences were also observed 

between groups for all three cognition/intelligence measures; the MSQ, 

MMS, and CPM, and for four of six language measures; the NT, WFM, VDT, 

and SRT. Contradictory results were obtained for one of the two praxis 

measures, the IPT, depending on the statistical procedure used. While 

the groups differed significantly on the IMPT regardless of the sta

tistical procedure used, the difference between groups on the IPT was 

not significant using the Mann-Whitney-Wilcoxon procedure; however, was 

significant using tile Kruskall-Wal.lis procedure. Little variability in 

the data and the use of a correction for ties in the case of the latter 

measure can account for this. These data are presented in Tables 10 

and 11. 

Data were further analyzed for differences among groups using 

the Kruskall-Wallis procedure. Subjects were classified as control 

subjects (~ = 15), "mild" Alzheimer subjects (~ = 5), "moderate" 

Alzheimer subjects (~ = 17), and "severe" Alzheimer subjects (~ = 8). 

Severity for Alzheimer subjects was determined from the results of 

administration of the MSQ. H values were calculated both without and 

with a correction for ties. Without the correction for ties, signifi

cant among group differences were indicated for 10 of 13 measures and 

not for the WRT, IPT, and 1~1PT. Using a correction for ties (as ties 



Table 10. Comparison of Alzheimer and control subjects on 
measures of praxis using the Mann-Whitney-Wilcoxon 
procedure 

Measure 

Ideational Praxis Task 

Ideomotor Praxis Task 

Z Value 

1.81 

2.54 

Probability 

Greater than .05 

Less than .01 

Table 11. Comparison of Alzheimer and control subjects on 
measures of praxis using the Kruskall-Wallis 
procedure 

Measure 

Ideational Praxis Task 

Ideomotor Praxis Task 

H Value OF 

9.04 

10.16 

1 

1 

Probability Eta squared 

Less than .05 .31 

Less than .05 .35 

75 
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frequently occurred in the data), significant differences among groups 

were indicated for all measures. These results are presented in Tables 

12 and 13. 

To identify significant between group differences among the 

four groups, multiple comparison procedure was used (Dunn, 1964). A 

singl e measure, the WFM, differentiated control and "mil d" Al zheimer 

subjects. Otherwise, differences between these groups for the 

remaining 12 measures including both pantomime measures did not reach 

significance (Table 14). 

Nine of the 13 measures differentiated control and "moderate" 

Alzheimer subjects; the NEPRT-A, NEPET, MSQ, MMS, CPM, NT, WFM, VDT, 

and SRT. Differences between groups for two language measures, the 

VRT and WRT, and both praxis measures, the IPT and IMPT, were not sig

nificant. In addition to these nine measures, the VRT also differen-

tiated control and "severe" Alzheimer subjects. 

Two cognition/intelligence measures, the MSQ and MMS, and two 

1 anguage measures, the NT and SRT, differentiated between "mil d" and 

"severe" Al zheimer subjects. Significant differences were not observed 

between "mil d" and "moderate" or "moderate" and "severe" Al zheimer 

subjects for any of the measures. 

Research Objective #2: 
Relation Between Pantomime and 

Cognition/Intelligence, Language, and Praxis 

To determine the relation of pantomimic performance to 
measures of cognition/intelligence, language, and praxis in 
Alzheimer subjects. 



Table 12. Among groups comparison of Alzheimer and control subjects for pantomime~ cognition/ 
intelligence, language, and praxis using the Kruskall-Wallis procedure without a 
correction for ties 

~1easure H Value OF Probabil ity 

New England Pantomime 46.59 3 Less than .05 Recognition Test--Form-A 

New England Pantomime 33.84 3 Less than .05 Expression Test 

Mental Status Questionnaire 40.75 3 Less than .05 

Mini-Mental State Examination 33.35 3 Less than .05 

Coloured Progressive Matrices 31.48 3 Less than .05 

Verbal Recognition Test 9.12 3 Less than .O!:) 

Word Recognition Task 7.03 3 Greater than .05 

Naming Test 30.62 3 Less than .05 

Word Fluency Measure 27.91 3 Less than .05 

Verbal Description Task 34.32 3 Less than .O!:) 

Story-Retelling Task 33.38 3 Less than .05 

Ideational Praxis Task 4.55 3 Greater than. 05 

Ideomotor Praxis Task 7.11 3 Greater than. 05 
"-J 
"-J 



Table 13. Among groups comparison of Alzheimer and control subjects for pantomime, cognitionj 
intelligence, language, and praxis using the Kruskall-Wallis procedure with a 
correction for ties 

Measure H Value OF Probabil ity 

New England Pantomime 47.06 3 Less than .05 Recognition Test--Form-A 

New England Pantomime 34.18 3 Less than .05 Expression Test 

Mental Status Questionnaire 42.01 3 Less than .05 

Mini-Mental State Examination 33.69 3 Less than .05 

Coloured Progressive Matrices 31.08 3 Less than .05 

Verbal Recognition Test 16.00 3 Less than .05 

Word Recognition Task 13.26 3 Less than .05 

Naming Test 33.28 3 Less than .05 

Word Fluence Measure 28.19 3 Less than .05 

Verbal Description Task 34.67 3 Less than .05 

Story-Retelling Task 33.72 3 Less than .05 

Ideational Praxis Task 9.04 3 Less than .05 

Ideomotor Praxis Task 10.16 3 Less than .05 '" co 



Table 14. Multiple comparisons among groups for "mild" (m), "moderate" (M), and "severe" (S) 
Alzheimer subjects and control (C) subjects for all measures 

Data are based on the results of application of the Kruskall-Wallis procedure using a 
correction for ties, followed by application of multiple comparison procedure (Dunn, 
1964). Starred items were significant at the p < .05 level. 

Measure 

New England Pantomime 
Recognition Test--Form-A 
New England Pantomime 
Expression Test 

Mental Status Questionnaire 
Mini-Mental State Examination 
Coloured Progressive Matrices 

Verbal Recognition Test 
Word Recognition Task 

Naming Test 
Word Fluency Measure 

Verbal Description Task 
Story-Retelling Task 
Ideational Praxis Task 

Ideomotor Praxis Task 

Clm CIM 

* 

* 

* 
* 
* 

* 
* * 

* 
* 

CIS mlM mlS HIS 

* 

* 

* * 
* * 
* 
* 

* * 
* 
* 
* * 

" 1.0 



The relation of pantomimic performance to measures of 

cognition/intelligence, language, and praxis was explored using both 

bivariate and partial correlation procedure. Pearson product-moment 

correlation coefficients were computed between the pantomime, 

cognition/intelligence, and language measures (interval level 

variables). Kendall rank-order correlation coefficients were 
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calculated between the pantomime measures and the ordinal level praxis 

measures. This procedure was used too for calculations between the 

praxis measures and measures of cognition/intelligence and language. 

Partial correlation coefficients, in addition, were calculated using the 

simple (zero order) correlations obtained from application of the 

Pearson and Kendall procedures. 

The Pearson product-moment correlation coefficient, ~, serves 

as a summary statistic indicating both the strength and direction of 

the linear relationship between two variables. By squaring Pearson's r, 
r2, the coefficient of determination is obtained. The coefficient of 

determination is an index of the proportion of the variance in one 

variable that is explained by a second variable with which the first is 

paired. 

The nonparametric correlation coefficient, Kendall's tau, is a 

measure of the rank-ordered relationship between two variables. 

Kendall's tau rather than Spearman's rho was calculated as the former 

procedure is recommended when there are many ties in the data. Also, 

the asymptotic distribution of tau is the normal distribution and tau is 

said to approach normality more rapidly than rho (Gibbons, 1976). 
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Except for the correlation between the WRT and WFM (r = .27, 

e-value = .073), all zero order correlations between the pantomime, 

cognition/intelligence, and language measures were significant (e<.05) 

for the Alzheimer group (Table 15). For the praxis measures, the IPT 

was related significantly with 10 of 12 measures and the IMPT to 6 of 

12 measures. Correlation coefficients bewteen the IPT and both the SRT 

and IMPT were not significantly related (! = .10, E-value = .094; ! = 

.24, E-value = .069, respectively). Insignificant correlation coeffi

cients were obtained as well between the IMPT and the following 

measures: the VRT (T = .18, E-value = .139), WRT (! = .05, E-value = 

.371), NT (! = .11, e-value = .220), WFM (! = .23, e-value = .060), SRT 

(! = .10, E-value = .244), and IPT (! = .24, e-value = .069). Although 

both the IPT and IMPT correlated significantly with the NEPRT-A and 

NEPET, these measures did not correlate significantly with one another. 

In the control group too, the IPT and IMPT did not correlate signifi

cantly. 

Rank ordered, the NEPRT-A was most highly correlated with the 

NEPET (r = .78, E-value = .000), followed by the NT (r = .75, e-value = 

.000), VOT (r = .69, e-value = .000), MMS (r = .64, E-value = .000), CPM 

(~ = .62, E-value = .000), VRT (~ = .57, E-value = .001), WRT (~ = .52, 

E-value = .002), MSQ (r = .51, E-value = .002), WFM (~ = .50, E-value = 

.002), IPT (! = .48, E-value = .001), SRT (r = .46, E-value = .005), and 

IMPT (! = .29, E-value = .023). Rank ordered, the NEPET correlated 

highest with the VRT (~ = .81, E-value = .000), followed by the NEPRT-A 

(r = .78, E-value = .000), NT (r = .76, E-value = .000), MMS (r = .81, 



Table 15. Simple (zero order) correlations for Alzheimer subjects 

Pearson product-moment correlation procedure was used for calculating simple correlations between the 
pantomime, language, and cognition/intelligence measures. Kendall rank-order correlation procedure 
was used to calculate all simple correlations involving the praxis variables. Starred coefficients 
(*) are not statistically significant at the .05 level. Unstarred coefficients are significant at 
the .05 level. Measures abbreviated in Table 15 are listed in Appendix F. 

N N M M C V W N W V S I I 
E E S M P R R T F D R P ~i 
P P Q S M T T M T T T P 
R E T 
T T 
A 

NEPRT-A 1.00 .78 .51 .64 .62 .57 .52 .75 .50 .69 .46 .48 .29 
NEPET 1.00 .66 .69 .53 .81 .56 .76 .49 .69 .52 .55 .34 
MSQ 1.00 .79 .66 .46 .41 .60 .36 .69 .59 .45 .25 
MMS 1.00 .71 .57 .52 .74 .59 .84 .63 .45 .37 
CPM 1.00 .45 .28* .65 .50 .65 .48 .51 .27 
VRT 1.00 .56 .65 .43 .44 .42 .35 .18* 
HRT 1.00 .70 .27* .43 .36 .44 .05* 

NT 1.00 .46 .67 .58 .38 .11* 
~JFM 1.00 .61 .40 .29 .23* 

VOT 1.00 .59 .33 .35 
SRT 1.00 .20* .10* 
IPT 1.00 .24* 

IMPT 1.00 co 
-- - ---- --- --- - ----"----- ----------- N 
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e-value = .000), VaT (! = .69, e-value = .000), MSQ (! = .66, e-value = 

.000), WRT (! = .56, E-value = .001), IPT (~ = .55, E-value = .OUO), CPM 

(! = .53, E-value = .001), SRT (! = .52, E-value = .002), WFM (! = .49, 

e-value = .003) and IMPT (~ = .34, e-value = .01). The pantomime 

measures then, correlated highly with one another and in general 

. correl ated within a range IImoderatell to IIhighll with measures of 

language and cognition/intelligence. In both rank orderings, the IMPT 

ranked last, correlating .29 with the NEPRT-A and .34 with the NEPET. 

Simple (zero order) correlation coefficients, coefficients of determina

tion, and e-values for all measures are shown in Tables 15, 16 and 17, 

respectively. 

To further el ucidate data for interpretation of the rel ation 

between the pantomime variables and the cognition/intelligence, 

language, and praxis variables, partial correlation coefficients were 

computed. Partial correlation procedure provides a coefficient of 

partial correlation which summarizes the relationship between two 

variables while controlling statistically for the effects of one or 

more other variables. Second, third, and six combinations of fifth 

order partial correlations were computed between the pantomime 

measures and all other measures. This afforded the opportunity to 

examine the relation between the pantomime measures and measures of 

cognition/intelligence, language, and praxis by controlling selectively 

for the effect of each (cognition/intelligence, language, and praxis) on 

pantomimic performance. In doing so, the effect of the praxis (second 



Table 16. Coefficients of determination for Alzheimer subjects 

Calculation of coefficients of determination, r2, was based on simple (zero order) correlations, 
r, that were calculated using Pearson product-moment procedure. t1easures abbreviated in 
Table 16 are listed in Appendix F. 

N N M M C V W N W V S 
E E S M P R R T F 0 R 
P P Q S M T T ~1 T T 
R E 
T T 
A 

NEPRT-A .61 .26 .41 .38 .32 .28 .56 .25 .48 .21 
NEPET .43 .48 .28 .65 .31 .58 .24 .47 .27 
r~sQ .63 .44 .22 .17 .36 .11 .48 .35 
MMS .51 .32 .27 .55 .35 .70 .40 
CPt·1 .20 .08 .42 .25 .43 .23 
VRT .31 .42 .18 .19 .18 
WRT .49 .07 .19 .13 
NT .21 .45 .34 
WFM .36 .16 
VOT .34 
SRT 

cc 
.j:O> 



Table 17. ~-values associated with simple (zero order) correl~tions between measures for 
Alzheimer subjects 

Measures abbreviated in Table 17 are listed in Appendix F. 

N N N M C V W N W V S I I 
E E S M P R R T F 0 R P M 
P P Q S ~1 T T M T T T P 
R E T 
T T 
A 

NEPRT-A .000 .002 .000 .000 .001 .002 .000 .002 .000· .005 .001 .023 

NEPET .000 .000 .001 .000 .001 .000 .003 .000 .002 .000 .010 

MSQ .000 .000 .005 .013 .000 .035 .000 .000 .002 .050 

MMS .000 .001 .002 .000 .000 .000 .000 .001 .006 

CPM .007 .067 .000 .003 .000 .004 .000 .034 

VRT .001 .000 .009 .008 .Oll .018 .139 

WRT .000 .073 .008 .025 .004 .371 

NT .005 .000 .000 .006 .220 

~JFM .000 .015 .024 .060. 

VOT .000 .014 .00.9 

SRT .0.94 .244 

IPT .069 

IMPT 
~-- ---

co 
(J1 
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order), cognition/intelligence (third order), and language (fifth order) 

measures could be statistically controlled for, respectively. 

For the NEPRT-A, second order partial correlation coefficients 

(controlling for the praxis measures) were reduced slightly in 

magnitude compared to the zero order correlations (Table 18). Values 

between the pantomime recognition measure and measures of cognition/in

telligence and language remained statistically significant. Controlling 

for the effect of the praxis measures, then, had little effect on the 

relation between pantomime recognition and both cognition/intelligence 

and language in this sample. 

Third order partial correlation coefficients (controlling for 

the cognition/intelligence variables) resulted in a further reduction in 

the magnitude of the relation between the NEPRT-A and the language 

measures (Tab)e 19). The pantomime measures, NEPRT-A and NEPET, 

remained significantly related (!12.345 = .65, E-value = .000) as did 

the NEPRT-A and three of six language measures: WRT (!17.345 = .35, 

E-value = .035), NT (!18.345 = .49, E-value = .004) and VOT (!110.345 = 

.35, E-value = .038). The remaining three language measures; the VRT, 

NT, and WFM, and the two praxis measures did not correlate signifi

cantly with the NEPRT-A. Lastly, six combinations of fifth order 

partial correlation coefficients were computed between the NEPRT-A and 

measures of pantomime recognition, cognition/intelligence, and praxis 

(Table 20). Because computer software accommodated up to the fifth 

order partial, it was necessary to obtain six combinations of the fifth 

order in controlling for the language variables. Although further 



Table 18. Second order partial correlation coefficients and £-values for the pantomime 
recognition measure, the NEPRT-A 

NEPRT -A 

The praxis variables, the Ideational Praxis Task (IPT) and the Ideomotor Praxis Task 
(IMPT), were controlled for statistically. Measures abbreviated in Table 18 are 
listed in Appendix F. 

N 
E 
P M M C V W W V S 
E S ~1 P R R N F 0 R 
T Q S M T T T M T T 

.69 .35 .51 .48 .48 .41 .71 .41 .62 .42 

.000 .032 .003 .005 .005 .014 .000 .015 .000 .013 

co 
'-J 



Table 19. Third order partial correlation coefficients and £-values for the pantomime recogni
tion measure, the NEPRT-A 

NEPRT-A 

The cognition/intelligence variables; the Mental Status Questionnaire (MSQ), the 
Mini-Mental State (MMS) examination, and the Coloured Progressime Matrices (CPM), 
were controlled for statistically. Measures abbreviated in Table 19 are listed 
in Appendix F. 

N 
E I 
P V W ~J V S I M 
E R R N F 0 R P P 
T T T T M T T T T 

.65 .32 .35 .49 .15 .35 .09 .22 .07 

.000 .053 .035 .004 .225 .038 .319 .140 .365 

co 
co 



Table 20. Six combinations of fifth order partial correlation coefficients and £-values for 
the pantomime recognition measure, the NEPRT-A 

The language variables; the Verbal Recognition Test (VRT), the Word Recognition Task 
(WRT), the Naming Test (NT), the Word Fluency Measure (WFM), the Verbal Description 
Task (VDT), and the Story-Retelling Task (SRT), were selectively controlled for. 
Measures abbreviated in Table 20 are listed in Appendix F. 

N 
E I 
P M M C I M Control for: E S f1 P P P 
T Q S M T T. 

NEPRT-A .41 -.10 -.16 .13 .29 .18 VRT, WRT, NT, WFM, VDT 
.022 .312 .216 .272 .079 .195 

NEPRT-A .49 .08 .09 .21 .30 .27 VRT, WRT, NT, ~JFM, SRT 
.006 .346 .337 .155 .074 .100 

NEPRT-A .39 -.09 -.14 .14 .29 .17 VRT, WRT, NT, VDT, SRT 
.025 .334 .257 .256 .078 .209 

NEPRT-A .46 -.04 -.06 .27 .26 .10 VRT, ~'JRT, ~'JFM, VDT, SRT 
.010 .424 .389 .096 .103 .325 

NEPRT-A .40 -.08 -.15 .13 .27 .17 VRT, NT, WFM, VUT, SRT 
.022 .355 .240 .270 .093 .208 

NEPRT-A .40 -.05 -.11 .14 .29 .19 WRT, NT, WFM, VDT, SRT 
.023 .401 .295 .249 .076 .179 

en 
li) 
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reduced in magnitude compared to second and third order partial corre

lations, the partial correlation coefficients between the NEPRT-A and 

NEPET remained significant for all six fifth order partials. All 

additional fifth order partial correlations between the NEPRT-A and 

measures of cognition/intelligence and praxis (controlling for the 

language variables) were not statistically significant. In general, the 

partial correlation coefficients for the cognition/intelligence measures 

were of a smaller magnitude than for the praxis measures. For five of 

the six combinations of fifth order partial correlations, the two 

cognition/intelligence measures most reliant upon the use of language, 

the MSQ and MMS, correlated negatively, albeit small in magnitude and 

not statistically significant, with the NEPRT-A. 

For the NEPET, second order partial correlation coefficients 

(controlling for the praxis measures) were reduced in magnitude 

compared to zero order correlation coefficients. As with the NEPRT-A, 

values between the pantomime expression measure~ the NEPET, and 

measures of cognition/intelligence and language were associated signifi

cantly. Again, controlling for praxis had little effect on the relation 

between a pantomime measure (pantomime expression) and both 

cognition/intelligence and language in this sample (Table 21). 

Third order partial correlation coefficients (controlling for 

the cognition/intelligence variables) resulted in a further but small 

. reduction in the magnitude of the relation between the NEPET and NEPRT

A (Table 22). Three of six language variables and one of two praxis 

variables were related significantly with the NEPET: VRT (~26.345 = 



Table 21. Second order partial correlation coefficients and £-values for the pantomime 
expression measure, the NEPET 

NEPET 

The praxis variables, the Ideational Praxis Task (iPT) and the Ideomotor Praxis 
Task (IMPT), were controlled for statistically. Measures abbreviated in Table 21 
are listed in Appendix F. 

N M M C V W N W V 
E S M P R R T F 0 
P Q S ~1 T T M T 
R 
T 
A 

.69 .54 .56 .32 .79 .46 .73 .39 .62 

.000 .002 .001 .050 .000 .007 .000 .021 .000 

S 
R 
T 

.50 

.003 

1.0 ...... 



Table 22. Third order partial correlation coefficients and £-values for the pantomime 
expression measure, the NEPET 

The cognition/intelligence variables; the Mental Status Questionnaire (MSQ), the 
Mini-Mental State (MMS) examination, and the Coloured Progressive Matrices (CPM), 
were controlled for statistically. The measures abbreviated in Table 22 are listed 
in Appendix F. 

N V W N W V S I 
E R R T F 0 R P 
P T T ~1 r T T 
R 
T 
A 

I 
N 
P 
T 

NEPET .65 .72 .34 .53 .21 .27 .11 .35 .15 

.000 .000 .039 .002 .147 .086 .298 .037 .227 

~ 
N 
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.72, E-value = .000), WRT (r27.345 = .34, E-value = .039), NT (~28.345 = 

.53, E-value = .002) and IPT (r213.345 = .35, E-value = .037). The 

remaining three language variables; the WFM, VOT, and SRT, and praxis 

variable, the IMPT, did not reach significance. 

Fifth order partial correlation coefficients between the NEPET 

and NEPRT-A were related significantly (as reported in the previous 

description of results for the NEPRT-A) (Table 23). In only one 

instance was the NEPET and a measure of cognition/intelligence related 

significantly. In that instance, the NEPET and MSQ were related signi

ficantly (~23.678911 = .40, E-value = .024) while the VRT, WRT, NT, WFM, 

and SRT were controlled for. As observed for the NEPRT-A, the NEPET 

was correlated negatively in several instances with two cognition/in

telligence variables. In contrast to that observation, no negative 

correlation coefficients were obtained between the pantomime measure 

and the MSQ, rather, negative correlations were obtained between the 

NEPET and MMS (as with the NEPRT-A) and the NEPET and CPM. All six 

fifth order partial correlation coefficients between the NEPET and IPT 

were related significantly. In only one instance were the NEPET and 

IMPT related significantly (~213.678911 = .38, E-value = .029). In that 

instance, as in the instance when the NEPET and MSQ correlated signifi

cantly, all language variables except the VOT were controlled for. 

These results are presented in Table 23. 

Rank ordered, controlling for the language measures had the 

greatest effect on the relation of pantomime recognition to other 

variables, followed by the cognition/intelligence measures. Controlling 



Table 23. Six combinations of fifth order partial correlation coefficients and £-values for 
the pantomime expression measure, the NEPET 

The language variables; the Verbal Recognition Test (VRT), the Word Recognition Task 
(l~RT), the Naming Test (NT), the Word Fluency ~leasure (WFM), the Verbal Description 
Task (VDT), and the Story-Retelling Task (SRT), were selectively controlled for. 
Measures abbreviated in Table 23 are listed in Appendix F. 

N M ~1 C I I 
E S M P P M Control for: P Q S M T P 
R T 
T 
A 

NEPET .41 .23 -.14 -.18 .50 .27 VRT, WRT, NT, WFM, VDT 
.022 .136 .245 .197 .006 .096 

NEPET .49 .40 .17 -.02 .48 .38 VRT, WRT, NT, WFM, SRT 
.006 .024 .207 .455 .008 .029 

NEPET .39 .26 -.15 -.19 .48 .27 VRT, WRT, NT, VDT, SRT 
.025 .109 .236 .18G .007 .098 

NEPET .46 .26 -.09 -.05 .48 .22 VRT, vJRT, vJH1, VDT, SRT 
.010 .108 .343 .408 .008 .149 

NEPET .40 .24 -.15 -.15 .46 .27 VRT, NT, WFM, VDT, SRT 
.022 .120 .245 .242 .010 .095 

NEPET .40 .28 .02 -.07 .41 .30 WRT, NT, WH1, VDT, SRT 
.023 .090 .457 .372 .020 .070 

\.0 
+::> 
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for the praxis variables had the smallest effect. Rank ordered, con

trolling for the language measures again had the greatest effect on the 

relation of pantomime expression to other variables, except for the 

ideational praxis measure on which controlling for the cognition/intel-

ligence measures had a greater effect. The praxis measures when both 

were controlled for statistically had the least effect on the relation 

between pantomime expression and pantomime recognition, cognition/in-

telligence, and language. 

Research Objective #3: 
Imitation of the Examiner 

by Alzhelmer Subjects 

To determine if Alzheimer subjects improve pantomimic 
expressive performance and to what degree this performance is 
improved on imitation of the examiner. 

To determine whether Alzheimer subjects improve pantomimic 

expressive performance on imitation of the examiner, 10 Alzheimer 

subjects were readministered both the NEPRT-A and the NEPET a second 

time, no sooner than one month nor later than two months after the 

initial administration of these tests. Subjects who satisfied both the 

time requirement (no less than one month nor more than two months 

subsequent to the initial administrations) and consented to additional 

testing participated. To these subjects, the NEPET was administered on 

imitation immediately after the second administration of the pantomime 

measures; administration of the recognition measure always preceded 

administration of the expression measure. Administered imitatively 

were only those items for which a maximum score of 15 was not obtained 
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on the readministration of the NEPET. For those items for which there 

were more than a single behavioral description of a is-point (maximum) 

performance in the test manual, then the first described entry for that 

item was used. Only sequential (not segmental) imitations were 

allowed. 

T-test procedure was used to analyze differences between (1) 

the first and second administrations of the NEPRT-A, (2) the first and 

second administrations of the NEPET, (3) the first administration of the 

NEPET and administration of the NEPET on imitation, and (4) the second 

administration of the NEPET and administration of the NEPET imitatively 

to 10 Alzheimer subjects. I-test procedure was also used to analyze 

the difference in performance between the 10 Alzheimer subjects for 

administration of the NEPET imitatively and the results of administra

tion of the NEPET to the 15 control subjects participating in this 

study. For the 10 Alzheimer subjects, subject identification number, 

score on the MSQ, severity rating, and scores on both the NEPRT-A 

(first and second administrations) and the NEPET (first, second and 

imitated administrations) are shown in Table 24. Summary statistics 

are presented in Table 25. 

T-tests for correlated means, within-subjects procedure were 

used to analyze all comparisons except for the comparison between the 

Alzheimer group for administration of the NEPET imitatively and 

administration of the NEPET to control subjects. For this latter 

comparison, ~-test, between-subjects procedure was used. 



Table 24. Subject characteristics and performance--Objective 3 

Subject 

004 
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026 

030 

Subject characteristics and scores obtained for 10 Alzheimer subjects on the first 
(NEPRT-A-l) and second (NEPRT-A-2) administrations of the pantomime recognition measure 
and for the first (NEPET-l), second (NEPET-2) and imitation (NEPET-I) administrations 
of the pantomime expression measure. 

nSQ Severity NEPRT-A-l NEPRT-A-2 NEPET-l NEPET-2 NEPET - I 

8 mild 44 45 10.74 10.57 13.70 

7 moderate 34 36 . 10.39 11.57 13.74 

6 moderate 26 21 9.83 9.30 12.30 

5 moderate 29 30 9.43 9.57 11.00 

5 moderate 36 36 10.78 11.43 13.17 

3 moderate 42 44 11.30 11.34 13.57 

1 severe 29 34 8.35 9.04 12.83 

1 severe 40 39 10.13 9.78 12.83 

1 severe 42 41 10.87 10.30 12.17 

1 severe 27 31 5.00 5.00 11.17 
\.D 
'-l 



Table 25. Summary statistics: mean, standard deviation, and 
range, for 10 Alzheimer subjects--Objective 3 

Measure 

NEPRT-A-l 

NEPRT-A-2 

NEPET-l 

NEPET-2 

NEPET-I 

Values are for the first (NEPRT-A-l) and second 
(NEPRT-A-2) administrations of the pantomime recog
nition measure and for the first (NEPET-l), second 
(NEPET-2), and imitated (NEPET-I) administrations of 
the pantomime expression measure. 

Mean SO Range 

34.90 6.85 26-44 

35.70 7.21 21-45 

9.68 1.85 5.00-11. 30 

9.79 1.91 5.00-11.57 

12.64 0.98 11.00-13.74 

98 
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Differences between performance on the first and second 

administrations of the NEPRT-A and the NEPET for Alzheimer subjects 

were not significant (~(9) = .89, e>.05; ~(9) = .61, e>.05, respectively). 

Conversely, differences between performance on both the first and 

second administrations of the NEPET, each compared individually with 

performance on administration of the NEPET on imitation were 

significant (~(9) = 6.46, e<.0005; ~(9) = 5.96, e<.0005, respectively). 

Performance by Alzheimer subjects on the NEPET improved on imitation of 

the examiner. Next, the mean score for the 10 Alzheimer subjects on 

the imitation administration of the NEPET (12.64) was compared with the 

mean score obtained by the 15 controls on the NEPET (13.15). This 

difference did not reach significance (~(23) = 1.32, p>.05). Not only 

did Alzheimer subjects improve pantomimic expressive performance on 

imitation of the examine~, but this improvement was of sufficient 

magnitude that the performance difference between groups was no longer 

significant. Table 26 contains the results of the statistical analyses 

of data for Objective 3. Computations of temporal agreement for each 

of the 10 Alzheimer subjects individually and for the 10 Alzheimer 

subjects as a group are presented for both the first and second 

administrations of the NEPRT-A and NEPET in Table 27. Most often, 

these values exceeded 94%. In addition, interscore consistency for 

both administrations of the NEPRT-A and NEPET (non-imitation) were 

determined using Pearson product-moment correlation procedure. 

Subjects· scores for administrations one and two of the NEPRT-A 



Table 26. Results of statistical analyses--Objective 3 

Comparison of Alzheimer subject performance on the 
first and second administrations of the pantomime 
recognition measure (NEPRT-A-l/NEPRT-A-2), the first 
and second administrations of the pantomime expression 
measure (NEPET-l/NEPET-2), the first and imitated 
(NEPET-l/NEPET-I) and the second and imitated 
(NEPET-2/NEPET-I) administrations of the pantomime 
expression measure, and comparison of the performance 
of control subjects (NEPET-C; n = 15) and Alzheimer 
subjects (NEPET-AO; n = 10) on-the pantomime 
expression measure; the Alzheimer subjects performed 
on imitation of the examiner. 

Comparison T Value OF Probability 

NEPRT-A-l/NEPRT-A-2 .89 9 Greater than .05 

NEPET-l/NEPET-2 .61 9 Greater than .05 

NEPET-l/NEPET-I 6.46 9 Less than .0005 

NEPET -2/NEPET - I 5.96 9 Less than .0005 

NEPET-AO/NEPET-C 1. 32 23 Greater than .05 

100 



Table 27. Agreement by subject and measure 

Subject 

004 
006 

008 
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030 

Mean 

Temporal agreement (frequency ratio) for subjects 
individually and as a group on the first and second 
admi~istrat;ons of the NEPRT-A (NEPRT-A 1/2) and 
NEPET (NEPET 1/2). 

NEPRT-A 1/2 r~EPET 1/2 

97.78 98.42 

94.44 89.80 

80.77 94.61 
96.67 98.54 

100.00 94.31 

95.45 99.65 

85.29 92.37 

97.50 96.54 

97.62 94.76 

87.10 100.00 

97.76 98.9 

101 



correlated .92 (e<.Ol). Subjects' scores for administrations one and 

two of the NEPET correlated .95 (e<.Ol). 

Research Objective #4: 
Is a statistically significant difference 
between Alzheimer and control subjects 
also a clinically obvious difference? 

To determine if a statistically significant difference in 
pantomimic performance between Alzheimer subjects and 
controls is a clinically obvious difference. Using the binary 
contrast of "normal" vs. "abnormal," do judges (graduate 
students in speech-language pathology) rate the pantomimic 
expressive performance of Alzheimer subjects as "abnormal" 
more often than the pantomimic expressive performance of 
control subjects? 

A total of 2860 ratings was made by 13 judges in response to 

observing the pantomimic expressive performance of 10 Alzheimer and 

five control subjects for 15 items chosen by lottery from the NEPET. 

Of the 2860 ratings, 1898 were in response to the performance of 

Alzheimer subjects and 962 were in response to the performance of 

controls. In five instances during the editing process, it was 

lU2 

necessary to delete the performance of a single subject for a single 

item due to technical difficulty. Consequently, 1898 responses and not 

1950 responses (15 items x 10 Alzheimer subjects x 13 judges) were 

obtained for the Alzheimer subjects and 962 responses and not 975 

responses (15 items x 5 control subjects x 13 judges) were obtained for 

controls (Table 28). 

Judges rated the performance of Alzheimer subjects as being 

"normal" in 896 instances (47.2%) and as being "abnormal" in 1002 

instances (52.8%). These compared with the ratings by judges for 



Table 28. Ratings by judges for Alzheimer and control subjects' 
performance 

Total Number 
of Responses 

2860 

Alzheimer 
Subjects 

1898 

Control 
Subjects 

962 

Table 29. Ratings by percentage and category; IInormal" (N) or 
"abnormal" (A), for Alzheimer and control subjects 

Alzheimer Control 
Subjects Subjects 

N A N A 

Response Type 896 1002 765 197 

Percentage 47.2 52.8 79.5 20.5 

103 
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control s which were more disparate: in 765 instances (79.5%), the 

pantomimic expressive performance of controls was rated as being 

IInormal,1I and in 197 instances (20.5%), the performance of control s was 

rated as being lIabnormal ll (Table 29). 

To test whether the frequency of lI abnormal ll ratings by judges 

for A12heimer subjects differed significantly from controls, chi square 

test of independence procedure was used. Because there was a single 

degree of freedom, it was possible to conduct a one-tailed (directional) 

test. The calculated chi square statistic of 273 indicated that indeed, 

subjects with Alzheimer's disease were more frequently judged to 

perform pantomimes that were rated as being lI abnormal ll (~2(1, N = 15) = 

273, E<.0005). This result was sUbstantiated further by the results of 

application of one-way chi square procedure to test the difference 

between ratings by group. Again, one-tailed tests were used. For the 

Alzheimer group, the calculated chi square statistic of 5.8 was signifi

cant and indicated that judges rated the pantomimic expressive perform

ance of Alzheimer subjects as being lI abnormal ll more often than IInormalll 

(X2(1, ~ = 10) = 5.8, e<.Ol). For the control group, the calculated chi 

square statistic of 334.18 was significant and indicated that judges 

rated the pantomimic expressive performance of control subjects as 

being IInormalll more often than as being lI abnormal ll (x2(l, ~ = 5) = 

334.18, e<.0005). 

Reliability, Agreement, and Composite Scores 

All measures were administered and scored by this researcher. 

Because the NEPET is scored using a 16-point scoring system, 
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intrascorer reliability for this multidimensional scoring of the NEPET 

(total score) was determined for 15 subjects: 10 Alzheimer subjects 

and five controls. Subject selection and procedure have been described 

in the Method section. 

Intrascorer agreement for the initial administration of the 

NEPET for 15 subjects was .97. In addition, intrascorer agreement for 

the second administration of the NEPET to five Alzheimer subjects was 

.97. For these five subjects, intrascorer agreement for the imitation-

of-the-examiner condition was .98. 

to the following frequency ratio: 

value times 100. 

Agreement was determined according 

smaller value divided by larger 

Internal consistency (using the Kuder-Richardson formula 21 

(Stanl.ey & Hopkins, 1972)), standard error of the mean, and standard 

error of measurement were also calculated for each measure from the 

data of the Alzheimer sample. The results of these calculations are 

presented in Table 30. Composite scores for all subjects, Alzheimer 

and control, on each measure are presented in Appendices G and H, 

respectively. 



Table 30. 

Measure 

NEPRT-A 
NEPET 
MSQ 
MMS 
CPM 
VRT 
WRT 
NT 
WFM 
VDT 
SRT 
IPT 
IMPT 

Internal consistency, standard error of the mean, and standard error of 
measurement calculated from the data of the Alzheimer sample 

Measures abbreviated in Table 30 are listed in Appendix F. 

Internal Standard error Standard error 
consistency of the mean of measurement 

.90 1.59 2.70 

.56 .51 1.81 

.82 .55 1.27 

.88 1.32 2.46 

.80 1.15 2.76 

.76 .35 .93 

.91 .69 1.12 

.96 2.04 2.20 

.93 1.47 2.10 

.93 1.44 2.05 

.80 .61 1.46 

.94 .61 .81 

.68 .40 1.23 

I---' 
o 
en 



CHAPTER 5 

DISCUSSION 

Unlike reports addressing the psychological changes in memory 

and intelligence, and recent systematic investigations involving verbal 

communication, nonverbal communication or pantomime has received little 

attention in the dementia literature. Perhaps this has been the case 

for two reasons: (1) in society the use of a nonverbal or pantomimic 

mode of communicating interpersonally is generally secondary to the 

verbal mode; and (2) reports in the literature had not indicated that a 

disturbance of pantomime was prominent in persons with dementia. 

In modern times, the nonverbal mode of communication has had a 

role secondary to the verbal mode of communication. This nonverbal 

mode is utilized when some aspect integral to the verbal mode is 

disturbed such as the auditory system in the profoundly hearing 

impaired and deaf, the neuromuscular system in the anarthric or 

severely dysarthric, or the neuromuscular programming apparatus in 

persons with apraxia of speech. In addition, reports in the literature 

such as those of DeRenzi and Vignolo in 1961 (cited by Goodglass & 

Kaplan, 1963), Goodglass and Kaplan (1963), and Schwartz, Marin, and 

Saffran (1979) have indicated that nonverbal communication in persons 

with dementia is (1) better than in persons with aphasia (DeRenzi & 

Vignolo, cited by Goodglass & Kaplan, 1963), and (2) is a useful 

107 



alternative means for interpersonal communication in persons with 

dementia (Schwartz, Marin, & Saffran, 1979). 
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DeRenzi and Vignolo have reported that nonverbal performance in 

persons with dementia is better than in persons with expressive 

aphasia. Their evidence has been used to argue against the notion that 

a disturbance of nonverbal communication in persons with aphasia is 

primarily the result of intellectual deterioration. Goodglass and 

Kaplan (1963) have reported that left hemisphere damaged persons with 

aphasia have more difficulty in expressing information nonverbally, of 

particular interest, on imitation of the examiner, than age- and intel

ligence-matched, brain-damaged persons in a control group. Included in 

this age- and intelligence-matched, brain-damaged control group were an 

unspecified number of subjects who were diagnosed as having Alzheimer's 

disease. Noteworthy, is that each member of Goodglass and Kaplan's 

control group "performed normally on aphasia screening tests of 'fIOrd 

finding, fl uency, and comprehension of commands" (p. 108). Such being 

the case, it is possible that those subjects who were diagnosed as 

having Al zheimer ' s disease were "mil dly" demented, or perhaps not 

demented at all. "Moderately" demented or more severely demented 

persons with Alzheimer's disease demonstrate an obvious word-finding 

difficul ty (Bayl es & Tomoeda, 1983b). In addition, Appell, Kertesz, and 

Fisman (1982) have reported that persons with Alzheimer's disease have 

difficulty in performing tasks in response to stage commands. A mis

diagnosis of Alzheimer's disease (might that have been the case) would 

not be altogether unusual considering that today, more than two decades 
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later, and amidst accelerated research efforts to better understand the 

dementias, the diagnosis of Alzheimer•s disease remains a diagnosis of 

exclusion, is presumptive, and is confirmed only from histomorphologi

cal analysis of cerebral sections obtained at the time of post-mortem 

autopsy. 

Schwartz, Marin, and Saffran {1979) have reported on a 62-year

old, white female subject of theirs who was suffering from a "progres

sive dem,enting illness associated with diffuse degenerative pathology 

of the cortica 1 gray matter." Over a 30-month period, this subject, 

W.L.P., experienced a progressive decline in linguistic function to the 

extent that she was unable to name on confrontation 69 of 70 color 

photographs of common household items; however, W.L.P. was capable.of 

learning to gesture the function of 70 items, a repertoire which she 

used to communicate interpersonally. This case report of Schwartz, 

Marin, and Saffran is inconsistent with the report of Kempler {1984). 

The Schwartz et al. report is also inconsistent with the results of 

this study, which found that persons with Alzheimer•s disease as a 

group have difficulty not only in pantomime expression but in pantomime 

recognition as well. 

A 1 though "mil d11 A 1 zheimer subjects as a subgroup do not differ 

significantly from controls in performing tasks of pantomime recogni

tion or pantomime expression, "moderate" and "severe" {but testable) 

Alzheimer subjects as subgroups do. Almost all "severe" Alzheimer 

subjects have difficulty in performing the pantomime expression task at 

all, in response to pictured object stimuli. Generally, these persons 
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will trace the pictured object stimulus on the page or attempt to IIpick 

Upll from the page the pictured object stimulus, presumably in an 

attempt to demonstrate its use. Although these subjects were unable 

to perform the pantomime expression task in response to the pictured 

object stimuli, when given the actual and not the pictured object, no 

difficulty in demonstrating- the use of the actual object was observed. 

Overall, Alzheimer subjects were slower to respond to pictured 

object stimuli. They frequently demonstrated a delayed response, a 

response only after the repetition of instructions by the examiner, or 

responses of questionable relatedness to the task at hand. This latter 

response type characterized the responses of the five Alzheimer 

subjects who were considered as being unable to perform the pantomime 

expression task. These subjects either expressed an inability to 

perform the task; responded verbally or gesturally in some task 

unrelated fashion, e.g., tracing the pictured stimulus and speaking in

coherently; or attended to the test item without performing the test 

task. Responses by II mo derate ll Alzheimer subjects (and some IImild ll and 

IIsevere ll Al zheimer subjects) frequently contained fewer components, 

demonstrating less accurate or less complete performance than 

controls. These responses were assigned a lower score in accordance 

with multidimensional scoring criteria. As well, responses made by 

Alzheimer subjects were not infrequently less efficient than controls, 

i.e., responses were distorted in some way such as using a smaller 

range of motion within which the task was performed. That an 

Alzheimer subject could describe verbally how a pictured object 



stimulus was used did not always ensure that the use of that object 

could be demonstrated nonverbally. 

ill 

Not only did the pantomimic expressive performance of Alzheimer 

subjects differ significantly from controls, but this statistically sig

nificant difference between grou~s was also a clinically obvious 

difference. Between the groups, Alzheimer subjects' performance was 

rated as "abnormal" significantly more often than control subjects. 

Within the groups, Alzheimer subjects' performance was rated as 

"abnormal" significantly more often than "normal," and control subjects' 

performance was rated as "normai" si gni ficantly more often than 

"abnormal" (Table 29). 

Insofar as the responses to the pantomime recognition ineasure· 

are concerned, Alzheimer ~ubjects' errors were characterized simply by 

selecting (pointing to) an incorrect choice from four pictured object 

choices per test item. Alzheimer subjects who could not perform the 

pantomime expression task were nonetheless capable of performing the 

pantomime recognition task. 

The results of this investigation sUbstantiate the conclusion 

that with the exception perhaps of some "mil d" Alzheimer subjects, 

persons with Alzheimer's disease demonstrate a disturbance of nonverbal 

communication, both pantomime recognition and pantomime expression. 

Disturbance of Pantomime in Persons with Alzheimer's Disease 
as an Apraxic Phenomenon: Ideomotor Apraxia 

The concept of ideomotor apraxia was conceived by Liepmann in 

1900 (Hecaen, 1975). Actually, Liepmann used the term "motor apraxia" 
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to refer to this phenomenon in which the ability to execute an act is 

disturbed although no difficulty is said to be experienced in 

formulating the idea of the act to be performed. Liepmann's thoughts 

regarding the role of the left hemisphere in movement and 

speech/language were in large part the result of his observation of 89 

brain-injured subjects. In his 1905 report, Liepmann wrote of his 

observation of a high incidence of apraxic difficulty with the left hand 

in right-hemiplegic, left-hemisphere damaged persons with aphasia. In 

right-hemiplegic, left-hemisphere damaged persons without aphasia, the 

incidence of apraxia was much lower; however, the phenomenon was none

theless present. Finally, in the non-paralyzed limb of right

hemisphere damaged persons without aphasia, no evidence of apraxia was 

observed (Goodglass & Kaplan, 1963). Consequently, it was concluded 

that the left cerebral hemisphere was, in addition to speech/language 

dominant, movement dominant as well. Injury to the left cerebral 

hemisphere, then, could result in aphasia, apraxia, or both. The 

contention of Liepmann regarding the role of the left cerebral 

hemisphere in both speech/language and movement, including pantomime 

expression, has become classic. The work is not infrequently cited 

(Duffy, 1974; Goodglass & Kaplan, 1963; Hecaen, 1975; Hecaen & Albert, 

1978) and has been used as evidence to suggest that the incidence of 

both aphasia and apraxia, singly or in combination, with injury to the 

left cerebral hemisphere is related to the anatomically contiguous but 

functional separation of speech/language and movement in that 

hemisphere. 
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As mentioned previously, Goodglass and Kaplan (1963) have 

explained a disturbance of pantomime and gesture in persons with 

aphasia as an ideomotor apraxia. Their evidence was that left 

hemisphere, brain-damaged persons with aphasia did not improve 

pantomimic performance as much as age- and intelligence-matched, brain

damaged control subjects on imitation of the examiner. Hecaen and 

Albert (1978) also view a disturbance of gesture and pantomime as an 

apraxic phenomenon. They include disorders of gestural behavior 

(including pantomime) under the rubric of the apraxias; specifically, 

ideomotor apraxia, a bilateral apraxia due to injury to the left 

cerebral hemisphere. These authors have described ideomotor apraxia in 

detail (1978, pp. 98-99) as follows: 

The disorder is limited to simple, single gestures, while the level 
of ideation necessary for complex gestures is preserved. All 
complex acts can be executed; however, their constituent elements 
are disturbed. The disorder is only rarely seen in spontaneous 
activity and must often be looked for by special tests, either of 
verbal command or of imitation. There may be a clear distinction 
between the response to verba·' command and the response by 
imitation, response by imitation being better than that to command. 
In all instances, for the defect to be considered apractic, 
evidence that the patient has understood the command must be 
clear. An additional criterion for apraxia, and one used to dis
tinguish this defect from aphasia is that on imitation some 
movements may be restored, but on the whole performance remains 
defective 

Simple gestures used to demonstrate the apraxia may be 
classified as follows: expressive gestures with more or less 
symbolic value (e.g., wave good-bye, threaten, blow a kiss); 
gestures of conventional symbolic value (e.g., military salute, 
sign of the cross), gestures descriptive of object use without the 
presence of the object (e.g., pretend to stir coffee with a spoon, 
pretend to hammer a nail into a block of wood); imitation of mean
ingless gestures (e.g., unusual positions of the hand). This des
criptive classification has often been considered to represent a 
progression of difficulty for the apractic subject, expressive 
gestures being the easiest to reproduce, imitation of meaningless 
gestures being the most difficult. 
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For a disturbance of pantomime expression to be explained as 

ideomotor apraxia then, a disorder of ideation should be ruled out. In 

addition, a disturbance of pantomime expression should be observed not 

in a subject's spontaneous performance of an act but in response to a 

verbal command that is comprehended, on imitation of the examiner, or 

both. To further confirm a disturbance of pantomime as ideomotor 

apraxia, subjects should be capable of improving pantomimic expressive 

performance on imitation of the examiner, but overall, pantomimic 

expressive performance should nonetheless remain imperfect. Finally, a 

disturbance of pantomime expression (or pantomime recognition) should 

be related statistically to an ideomotor praxis measure rather than to 

cognition/intelligence or language measures. 

The results of this investigation did not substantiate the 

ideomotor apraxia hypothesis as an explanation for a disturbance of 

pantomime expression in persons with Alzheimer's disease for several 

reasons: 

1. the results of between and among groups statistical analyses did 

not inexorably support that conclusion; 

2. the results of application of partial correlation procedure to the 

data were inconsistent with such a conclusion; 

3. the results of the imitation-of-the-examiner condition contraindi

cated an ideomotor apraxia explanation; and 

4. the results of tabulating and comparing the frequency of 

occurrence of body part as object (SPO) responses in the Alzheimer 

group did not differ significantly from the control group. 
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Adhering strictly to Hecaen and Albert's (1978) definition of 

ideomotor apraxia, one immediately questions whether the "level of 

ideation necessary for complex gestures" is, in fact, "preserved" in 

persons with Alzheimer's disease, particularly in "severe" Alzheimer 

subjects. The neuropsychological literature (r~iller, 1981a, 198b; 

Rosen, 1983a, 1983b) has served as testament to the cognitive decline 

observed in and experienced by persons with Alzheimer's disease. None

theless, the ideomotor apraxia hypothesis as an explanation for a dis

turbance of pantomime (recognition or expression) in this sample of 

persons with Alzheimer's disease is rejected. 

The results of between and among groups statistical analyses 

did not inexorably support a disturbance of pantomime in persons with 

Alzheimer's disease as an ideomotor apraxia. Between groups analyses 

using the Mann-Whitney-Wilcoxon procedure and the Kruskall-Wallis 

procedure (Gibbons, 1976) indicated that the two groups, Alzheimer and 

control, differed significantly on the Ideomotor Praxis Task (IMPT) 

(Table 10 and Table 11). Alzheimer subjects performed less well than 

controls on this measure. Among groups analyses were contradictory, 

however. This contradiction was dependent upon whether a correction 

for ties was used in the data analysis. Without the correction for 

ties, the results of application of the Kruskall-Wallis procedure 

indicated that the groups did not differ at the level of significance on 

the IMPT (Table 12). With the correction for ties (as ties in the data 

were frequent), the results of application of the Kruskall-Wallis 

procedure indicated that the groups did differ significantly in 



116 

performance on the IMPT (Table 13). Further contradiction was observed 

in the results of application of multiple comparison procedure. Based 

on the results of the Kruskall-Wallis procedure and using the 

correction for ties, no significant differences for any between groups 

comparison of controls, "mild" Alzheimer subjects, "moderate" Alzheimer 

subjects, or "severe" Al zheimer subjects, were obtained (Tabl e 14). 

Consequently, between and among groups analyses did not inexorably 

support a disturbance of pantomime in persons with Alzheimer's disease 

as an ideomotor apraxia. 

The results of application of partial correlation procedure to 

the data were inconsistent with a disturbance of pantomime in persons 

with Alzheimer's disease as an ideomotor apraxia. Application of 

Kendall tau procedure (Gibbons, 1976) resulted in significant simple 

(zero order) associations between the ideomotor praxis measure and both 

pantomime measures (Table 15). These results were used in calculating 

partial correlations between the praxis measures and measures of 

pantomime, cognition/intelligence, and language. 

In controlling for the praxis measures, all partial correla

tions between the pantomime measures and measures of cognition/intelli

gence and language, although reduced in magnitude, remained significant 

(Table 18). These results, compared to the results obtained when the 

cognition/intelligence and language measures were controlled for, 

indicated that controlling for the praxis measures had the least effect 

on the relation of pantomime expression or pantomime recognition to 

other variables and that the correlation coefficients were spuriously 
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high. Consequently, these results were inconsistent with a disturbance 

of pantomime in Alzheimer subjects as being an ideomotor apraxia. 

The results of the imitation-of-the-examiner condition contra

indicated an ideomotor apraxia explanation for a disturbance of 

pantomime expression in persons with Alzheimer's disease. P~rsons with 

ideomotor apraxia are said to improve pantomimic expressive performance 

on imitation of the examiner, however, their performance is nonetheless 

considered to be defective (Hecaen, 1975). In this study, 10 Alzheimer 

subjects were readministered the pantomime measures a second time not 

less than one month nor more than two months subsequent to ·the initial 

administration of all measures. To these 10 subjects (Table 24), the 

pantomime expression measure was administered on imitation of the 

examiner immediately after the second administration 9f both the 

pantomime recognition and the pantomime expression measures. All 

Alzheimer subjects improved pantomimic expressive performance. In 

fact, comparison of the results obtained for the imitation condition for 

Alzheimer subjects not only resulted in improved scores on imitation of 

the examiner but these scores when analyzed statistically did not 

differ significantly compared to the scores obtained by control 

subjects (not on imitation of the examiner) (Table 25). Consequently, 

the results of the imitation-of-the-examiner condition contraindicated 

the ideomotor apraxia explanation for a disturbance of pantomime 

expression in persons with Alzheimer's disease. 

The results of tabulating and comparing the frequency of 

occurrence of body part as object (BPO) responses on the pantomime 
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expression measure for both Alzheimer and control subjects did not 

support thi ideomotor apraxia explanation for a disturbance of 

pantomime expression in persons with A 1 zheimer ' s di sease either. Body 

part as object (BPO) responses have been reported to be characteristic 

of the gestural behavior of young children up to the age of 8 (Kaplan, 

1968) and as an index of ideomotor apraxia in persons with aphasia 

(Goodglass & Kaplan, 1963, 1972). Body part as object (BPO) responses 

were recorded and tallied for both Alzheimer and control subjects in 

response to stimulus items on the initial administration of the 

pantomime expression measure. For the 25 Alzheimer subjects who were 

capable of performing on the pantomime expression measure, 35 BPO 

responses out of 575 responses or .061 responses were body part as 

object responses. For the 15 control subjects, 14 BPO responses out of 

345 responses or .041 responses. were body part as object responses. 

Using chi square procedure, the Alzheimer and control groups did not 

differ significantly relative to the frequency of occurrence of body 

part as object responses (x2(1,~ = 40) = 1.22, e>.05). Since age did not 

differentiate between the two groups, this result further attested to 

the conclusion that ideomotor apraxia does not "best" explain a disturb

ance of pantomime expression (or pantomime recognition) in persons with 

Alzheimer's disease. 

Disturbance of Pantomime in Persons with Alzheimer's 
Disease as a Cognitive/Intellectual Phenomenon 

There has been a paucity of reports regarding the rel atio·n of 

pantomime in persons with Alzheimer's disease to cognition/intelligence. 
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Although Goodglass and Kaplan (1963) explain a disturbance of pantomime 

expression in persons with aphasia as an ideomotor apraxia, these 

authors have also written that, "Gestural ability is impaired in direct 

relation to the loss of intellectual efficiency in brain-injured 

patients whether aphasic or otherwise" (p. 117). Steel and Feldman 

(1979) have cited Gustafson's twelve characteristics of dementia. 

Among these twelve characteristics, the inability to understand 

nonverbal symbols is categorized as an agnosic phenomenon and the 

inability to carry out purposeful movements is categorized as an 

apraxic phenomenon. 

That persons with Alzheimer's disease suffer cognitive/intel

lectual decline is unquestionable (Miller, 1981a, 1981b; Rosen, 1983a, 

1983b). For a disturbance of pantomime rec?gnition or pantomime 

expression to be explained as a cognitive/intellectual phenomenon, the 

relation of a disturbance of pantomime recognition, pantomime 

expression, or both to measures of cognition/intelligence should be 

stronger (of a greater magnitude and statistically significant) than the 

relation of pantomime variables to praxis or language variables. In 

this investigation, the Mental Status Questionnaire (MSQ) served as a 

severity measure for cl assifying Al zheimer subjects as "mild," 

"moderate," or "severe." A stronger association between the pantomime 

measures and the MSQ than between the language or praxis measures and 

the MSQ would indicate that a disturbance of pantomime and severity of 

dementia are more closely related (or that the two variables might 

possibly have a common relation to some third variable). A strong 



120 

association between the pantomime measures and the Coloured 

Progressive Matrices (CPM), a nonverbal measure of observation and 

clear thought, would further sUbstantiate the relation of a disturbance 

of pantomime and cognitive/intellectual function. In addition, using 

partial correlation procedure, the relation between the pantomime 

variables and cognition/intelligence variables, when the language or 

praxis measures were controlled for, should have been higher than the 

relation of the pantomime variables to other variables when the 

cognition/intelligence measures were controlled for. 

All simple (zero order) correlation coefficients between the 

New England Pantomime Recognition Test--Form A (NEPRT-A) and measures 

of cognition/intelligence were significantly associated and different 

from zero (Table 15). The magnitude of the correlation between the 

NEPRT-A and the Mini-Mental State (MMS) examination was highest (~ = 

.64, E-value = .000), followed by the correlations between the NEPRT-A 

and the CPM (~ = .62, e-value=.OOO), and the NPERT-A and the MSQ (~ = 

.51, E-value = .002). Of the three cognition/intelligence measures, the 

magnitude of the correlation between the NEPRT-A and the severity 

measure, the MSQ, was lowest. The magnitude of the correlation coeffi

cient between the NEPRT-A and the CPM ranked second to that between 

the NEPRT-A and the MMS. Three measures (the pantomime expression, 

naming, and verbal description measures) were more highly associated 

with the NEPRT-A than the highest cognition/intelligence measure, the 

MMS. Five measures (the pantomime expression and four language 
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measures) were more highly associated with the NEPRT-A than the lowest 

cognition/intelligence measure, the MSQ. 

The results of application of partial correlation procedure to 

the data indicated that the relation between the pantomime recognition 

and cognition/intelligence variables remained significant when the 

praxis measures were controlled for statistically (Table 18). This 

relation between the pantomime recognition and the cognition/intelli

gence variables was no longer significant when the language measures 

were controlled for (Table 20). This indicated that the simple corre

lations and the correlations between pantomime recognition and 

cognition/intelligence variables when the praxis measures were 

controlled for were spuriously high and that controlling for language 

had a greater effect on the relation between pantomime recognition and 

cognition/intelligence variables than praxis. 

The results of application of partial correlation procedure 

also indicated that when the cognition/intelligence measures were 

controlled for, the relations between pantomime recognition and three 

of six language variables were no longer significant (Table 19). The 

relation between pantomime recognition and pantomime expression, 

naming, word recognition, and verbal description remained significant 

and further indicated that there was a stronger relation between 

pantomime recognition and language variables than between pantomime 

recognition and praxis variables. 

Regarding the relation of pantomime expression to cognition/in

telligence, all simple (zero order) correlation coefficients between the 



122 

NEPET and measures of.cognition/intelligence were significantly 

associated and different from zero (Table 15). The magnitude of the 

correlation between the NEPET and the MMS was highest (r = .69, E-value 

= .000), followed by the MSQ (r = .66, e-value = .000). The magnitude 

of the relation between the NEPET and the CPM was the lowest (r = .53, 

e-value = .001). Of the three cognition/intelligence measures, the' 

magnitude of the correlation between the NEPET and the severity 

measur~, the MSQ, ranked second to the relation between the NEPET and 

the MMS. Three measures (the verbal recognition, pantomime recogni

tion, and the naming measures) were more highly associated with the 

NEPET than the highest cognition/intelligence measure, the MMS. 

The results of application of partial correlation procedure 

indicated that the relation between the pantomime expression and 

cognition/intelligence variables remained significant when the praxis 

measures were controlled for statistically (Table 21). The relations 

between the pantomime expression and the cognition/intelligence 

variables were no longer significant (save a single instance) when the 

language m~asures were partialled out (Table 23). Again, the indication 

was that the relation between pantomime expression and cognitive/intel

lectual variables for simple correlations and the partial correlations 

when praxis was controlled for were spuriously high. Partial ling out 

the language measures, the relation between pantomime expression and 

cognitive/intellectual variables failed to reach significance. The 

language measures appeared to influence the relation between pantomime 

expression and the cognitive/intellectual variables. 
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The results of the application of partial correlation procedure 

further indicated that when the cognition/intelligence measures were 

controlled for, the relations between pantomime expression and three of 

six language variables and the ideomotor praxis variable were no longer 

significant (Table 22). The relation between pantomime expression and 

verbal recognition, pantomime recognition, naming, ideational praxis, 

and word recognition remained significant and indicated that there was 

a stronger relation between pantomime expression and both language and 

ideational praxis variables than between pantomime expression and the 

ideomotor praxis variable. Interestingly, in controlling statistically 

for the effect of the cognition/intelligence measures, the relation 

between pantomime expression and three language measures failed to 

reach significance. Two of these measures, the Verbal Description Task 

(VDT) and the Story-Retelling Task (SRT), measures referred to by 

Bayles, Tomoeda, and Caffrey (1982) as language/cognitive tasks appear 

to be related to the cognitive/ intelligence variables as only under 

the condition when the cognitive/intelligence measures were controlled 

for did the relation between the NEPET and these measures fail to reach 

significance. 

Although the cognition/intelligence variables did not indisput

ably substantiate a conclusion of a disturbance of pantomime as solely 

a cognitive/intellectual phenomenon, there was an obvious effect of 

controlling for the cognitive/intellectual measures on both the 

relation of pantomime recognition and pantomime expression to other 

variables (Table 19 and Table 22). An interesting finding was the 
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effect that controlling for the cognitive/intelligence measures had on 

the relation between pantomime expression and ideational praxis. This 

finding is an interesting one in that this kind of apraxia is referred 

to as "ideational." Similarly, Hecaen (1975) has cited Liepmann's 

description of this phenomenon as involving the "ideatory concept. II 

Kertesz (1979) in defining ideational apraxia has used the following 

words: II ••• the whole series of actions is impaired due to the 

conceptual disturbance" (p. 234). Descriptions of this nature, 

"ideational," the "ideatory concept," and lithe conceptual disturbance" 

imply that perhaps a cognitive or conceptual disruption underlies this 

phenomenon. It is not surprising then, that the greatest effect on the 

relation between pantomime expression and ideational praxis was 

observed when the cognitive/intellectual measures were controlled for 

statistically. Interestingly too, the ideomotor and ideational praxis 

variables were not significantly associated (Table 15). DeRenzi, 

Pieczuro, and Vignolo (1968) reported a similar finding in persons with 

aphasia. A significant difference was observed between measures of 

ideomotor apraxia and ideational apraxia. One would suspect that two 

measures of "praxis" or "apraxia" might be significantly associated and 

not significantly different. In the aphasic sample of DeRenzi et ale 

(1968), ideational apraxia and verbal comprehension were more closely 

related than ideational apraxia and the intelligence measure (the 

Standard Progressive Matrices) used by those authors. 



Disturbance of Pantomime in Persons with Alzheimer's Disease 
as a Symbolic Phenomenon: A Central Symbolic Disorder 

Duffy and Duffy (1981) have accounted for a di sturbance of 

pantomime, both pantomime recognition and pantomime expression, in 
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persons with aphasia as a central symbolic disorder. These authors 

have described this central symbolic phenomenon as "a generic symbolic 

ability or process which is prerequisite to, and underlies the use of, 

specific verbal and nonverbal communicative behaviors" (p. 82). Such an 

explanation for a disturbance of pantomime in persons with aphasia was 

introduced in 1870 by Finkelnburg (Duffy & Liles, 1979). Finkelnburg 

introduced the term "asymbolia" to more accurately represent the verbal 

and nonverbal symbolic deficits observed in persons with aphasia. This 

included in addition to speech production, verbal comprehension, 

reading, and writing, "the inabil ity to use or 1 earn common signs, 

musical notation, value of money, insignia of rank or social class, 

symbols of rituals, and social conventions" (Duffy & Liles, 1979, 

p. 165). At that time in the history of aphasia, however, interest 

centered around Broca's aphemia, the localization of the faculty of 

articulate speech, and whether this aphemia of Broca was intellectual 

or motoric in nature. Then, too, Wernicke's findings regarding sensory 

aphasia were to become known. Consequently, Finkel nburg ' s "asymbol ia" 

did not generate the interest, enthusiasm, or debate centering around 

Broca's "aphemia" or Wernicke's "sensory aphasia." 

For ,a disturbance of pantomime in persons with Alzheimer's 

disease to be explained as a central symbolic disorder, both nonverbal 

and verbal symbolic abilities should be more closely associated than 
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nonverbal symbolic ability and cognition/intelligence or praxis 

variables. The pantomime measures would be expected to be more 

closely associated with measures of language, then, than with measures 

of cognition/intelligence or praxis. 

Inspection of simple (zero order) correlation coefficients 

(Table 15) indicated that the relation between each pantomime measure 

and measures of language were significantly associated and different 

from zero. This was true for the relation between the pantomime 

measures and measures of cognition/intelligence and praxis also. 

Application of partial correlation procedure to the data controlling 

for the praxis measures did not influence the significant relation 

between the pantomime and language variables. Controlling for the 

cognition/intelligence measures, the relation between the pantomime 

variables (pantomime recognition and pantomime expression) and three of 

six language variables remained significant. Application of partial 

correlation procedure to the data, controlling for the language 

measures, resulted in an interesting finding (Table 20 and Table 23). 

The relation between pantomime recognition and pantomime expression 

remained significant; however, the magnitude of the correlation coeffi

cient was reduced more under this condition than for the conditions in 

which the cognition/intelligence or praxis measures were controlled for 

statistically. This result indicated that controlling for the language 

measures resulted in a greater effect on the relation between the two 

pantomime measures than by controlling for the cognition/intelligence 

or praxis measures. Interestingly, the partidl correlation coefficients 
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between pantomime recognition and both cognition/intelligence and 

praxis, while controlling for language, did not reach significance 

(Table 20). The partial correlation coefficients between pantomime 

expression and both cognition/intelligence and ideomotor praxis did not 

reach significance either (save the relation between the NEPET and MSQ, 

controlling for all language measures except the VOT) (Table 23). Even 

more interesting was the relation observed between pantomime 

expression and ideational praxis. The relation between these variables 

indicated that controlling for the language measures had less of an 

effect on the relation between pantomime expression and the ideational 

praxis variable than did the cognition/intelligence measures. In fact, 

and as mentioned previously, controlling for the cognition/intelligence 

measures had the greatest effect on the relation between pantomime 

expression and ideational praxis (Table 22). 

If the same items were in error for both the verbal recognition 

and pantomime recognition, as well as for the naming and pantomime 

expression measures, then this might serve as convincing evidence in 

support of a disturbance of pantomime in persons with Alzheimer's 

disease as a central symbolic disorder. Therefore, the 23 common 

itemson each of these measures were compared. 

Comparison of errors made on the verbal and pantomime recogni

tion mea~ures indicated that in only 3 out of 690 instances were the 

same items in error. This is in contrast to Kempler's report that in 

half of his subjects, the same items were in error 71% of the time. 

The Alzheimer subjects who participated in this investigation performed 
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extremely well on the verbal recognition measure; only 9 errors were 

made out of 690 responses or 1.3 % of responses were incorrect. One 

subject, a "severe" Al zheimer subject, accounted for 5 of the 9 errors 

on the verbal recognition measure. For only 2 of these 5 errors were 

the same verbal and pantomime recognition items incorrect. In contrast 

to the 9 errors made on the verbal recognition measure, 172 out of 690 

responses or 24.9% of responses were incorrect on the pantomime recog

nition measure, indicating that the pantomime recognition task was more 

difficul t than the verbal r'ecognition task. The difference in the 

results obtained by Kempler and this researcher may perhaps be 

accounted for by (1) the frequency with which subjects in this study 

saw the same item; 23 common items were on the NEPRT-A, NEPET, VRT, 

WRT, and NT, (2) the subjects in Kempler's study, on the whole, obtained 

lower scores on the MMS, a common measure used in both studies, and 

were, therefore, more severely involved, and (3) Kempler used Form B of 

the New England Pantomime Recognition Test while this researcher used 

Form A. 

Comparison of errors made on the naming and pantomime 

expression measures (for the 23 common items on those measures) 

indicated that for 81 of the 690 instances (11.7% of the time) 

responses by Alzheimer subjects were wrong for the same items on the 

naming measure and on the pantomime expression measure (receiving a 

score of 6 or less on the NEPET). Alzheimer subjects made 138 errors 

in all (20.0%) on the naming measure. Seventy-two of the 81 errors 

made by Alzheimer subjects on both the naming and pantomime expressio'n 
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measures were accounted for by 5 of the 30 Alzheimer subjects. All of 

these subjects were "severe" Alzheimer subjects. 

Indeed, five Alzheimer subjects accounted for 88.8% of the 

items scored as errors on both the naming and pantomime expression 

measures. In using multidimensional scoring, as was used with the 

NEPET, however, the intent is to evaluate a response and to provide a 

score that reflects greater descriptive accuracy for that response than 

a simple correct/incorrect scoring system would. Using a more 

stringent criterion, one similar to Kempler (1984), responses scored as 

a 12 or less in this study were then considered as being erroneous. 

Scores between 7 and 12 imply that a response was only partially 

correct and posed some difficulty fo~ subjects. The legitimacy of 

including items scored as a 12 or less becomes evident in comparing the 

mean scores for the control and Alzheimer groups on the NEPET. The 

mean score for the control group on the NEPET was 13.15 and the mean 

score for the Alzheimer group was 9.25. This difference was signifi

cant at the .0000 level. 

Fifty additional items in error on the naming measure were 

scored between a 7 and a 12 on the pantomime expression measure. 

These errors were distributed across many subjects. Now, of a total of 

138 errors made on the naming measure, 131 were also in error by the 

same subject for the same item on the pantomime expression measure. 

Indeed, 94.9% (131 out of 138) of errored responses on the naming 

measure were also in error for the same item on the pantomime 

expression measure. 
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On the other hand, for 468 out of 690 responses (67.8 % of 

total responses) an item named correctly by a subject was scored as a 

12 or less for the same item on the pantomime expression measure. 

Sixty-two of these items were scored as a 6 or less. This evidence 

sUbstantiates the observation that because an Alzheimer subject can 

name a pictured object, it does not ensure that the subject can 

pantomime its use. This evidence also detracts from the strength of 

the contention that items in error on a naming task will also be in 

error on a pantomime expression task. Additional research using a 

larger sample of carefully selected Alzheimer subjects according to 

severity may serve to further elucidate this phenomenon. 

Disturbance of Pantomime in Persons with Alzheimer's 
'Dlsease: Neuroanatomical Considerations 

There have been consistent reports regarding the neuroanatomi

cal relation between a disturbance of nonverbal communication (such as 

pantomime) and posterior left hemispheric site of lesion. This left 

hemispheric site of lesion has been implicated in referencing disordered 

nonverbal communication whether this disorder is explained as a central 

symbol ic disorder (Duffy & Duffy, 1981), a specific conceptual di sorder 

typically observed in persons with aphasia (Duffy, Pieczuro, & Vignolo, 

1968), a specific aphasic alexia (Varney, 1978, 1982), an ideomotor 

apraxia (Goodglass & Kaplan, 1963), or ideational apraxia (Hecaen, 1975; 

Heilman, 1973). There have also been consistent reports which have 

indicated that there is no relation between a disturbance of nonverbal 

communicati on and ri ght (nondominant) hemi sphere damage (DeRenzi, 
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Pieczuro, & Vignolo, 1968; Duffy & Duffy, 1981; Gainotti & Lemmo, 1976)" 

or subcortical damage (Duffy, Duffy, & Pearson, 1975) in persons 

without aphasia. Gainotti and Lemmo (1976) have reported observing no 

disturbance of pantomime recognition in left hemisphere damaged persons 

without aphasia. DeRenzi et al. (1968) observed difficulty in the 

manipulation of actual objects (ideational apraxia) in 6% of subjects, 

i.e., in 2 of 33 subjects, with left cerebral hemisphere damage without 

aphasia. Heilman (1973) reported on three anomie aphasics who suffered 

damage to the left parietal lobe. These persons could describe the use 

of an object, demonstrate use of the actual object, imitate use of the 

object, but not "show" how the object was used without the object in 

hand. This behavior is not unlike the behavior observed in many 

Alzheimer subjects who participated in this investigation. In no 

report have healthy control subjects demonstrated a disturbance of 

pantomime. 

Left ~emisphere damaged persons with aphasia had been the only 

nosological group to demonstrate a disturbance of nonverbal communica

tion (as defined in this work) prior to the report of Kempler (1984) and 

the results of this investigation. These reports indicate that there is 

a disturbance of pantomime in persons with'Alzheimer's disease. Neuro

anatomically, persons with Alzheimer's disease present with extensive 

histomorphological alterations in nerve cells located in the frontal 

and temporoparietal cortex, as well as in the hippocampus, bilaterally. 

Because healthy controls, right hemisphere damaged subjects (without 

aphasia) and subcortically damaged subjects (without aphasia) do not 



132 

demonstrate a disturbance of nonverbal communication, but left 

hemisphere damaged persons with aphasia do, presumably the disturbance 

of nonverbal communication demonstrated by persons with Alzheimer's 

disease also has its genesis in left cerebral (dominant) hemisphere 

damage. 

Disturbance of Pantomime in Persons with Alzheimer's Disease: 
A Cognitive/Linguistlc Phenomenon 

The disturbance of pantomime observed in the sample of persons 

with Alzheimer's disease who participated in this investigation is 

perhaps best thought of as a cognitive/linguistic phenomenon. This 

conclusion was derived from the results of statistical analyses of 

differences and relations between and among pantomime, 

cognition/intelligence, language, and praxis variables. The results of 

these analyses did not substantiate, rather ruled out a disturbance of 

pantomime, either pantomime recognition or pantomime expression, as 

being explained as an ideomotor apraxia. Consequently, the neuroana

tomic proximity, functional independence hypothesis regarding a disturb-

ance of verbal and nonverbal function as advocated by Goodglass and 

Kaplan (1963) in persons with aphasia, does not appear to account for 

this phenomenon in persons with Alzheimer's disease. The reasons for 

this conclusion were detailed in a previous section. 

The nonverbal symbolic disturbance observed in and experienced 

by persons with Alzheimer's disease was related to both the language 



133 

and cognition/intelligence variables.3 The results of the application 

of correlation and partial correlation procedures to the data indicated 

that both pantomime variables were related to the language and 

cognition/intelligence variables, and that the language and 

cognition/intelligence variables were related to one another. The 

relation of the language and cognition/intelligence variables to one 

another in addition to the relation of the pantomime variables to other 

variables was observed, in particular, when the effect of the language 

measures or the cognition/intelligence measures were controlled for 

statistically. When language was controlled for statistically, the 

magnitude of the relationship between the pantomime variables was 

reduced (but remained significant) and the relation of pantomime recog

nition to the cognition/intelligence variables did not reach signifi

cance. When cognition/intelligence was controlled for, the relation 

between pantomime recognition and three of the six language measures 

did not reach significance. This indicated that the relation between 

pantomime and language or cognition/intelligence was influenced by a 

relation between language and cognition/intelligence. Similarly, the 

relations between pantomime expression and cognition/intelligence, and 

between pantomime expression and language were influenced by the 

statistical control of language and cognition/intelligence, respec

tively. 

3The behavi ora 1 manifestati on of thi s phenomenon observed in many 
Alzheimer subjects was not unlike the behavioral manifestation observed 
by Heilman (1973) and termed ideational apraxia. 
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These results do not indicate that there is a functional inde

pendence., but rather, a functional interdependence between the panto

mime variables; pantomime recognition and pantomime expression, 

language, and cognition/intelligence. The results conform with the 

central mechanism explanations advocated by the cognitive or psycholog

ical school of thought subscribed to by aphasiologists such as Finkeln

burg (Duffy & Liles, 1979), Critchley (1939), Goldstein (1948), and Duffy 

and Duffy (1981). 

Future Research Considerations 

As is not infrequently the case in the quest for answers in 

behavioral research, more research is needed to elucidate the disturb

ance of pantomime in persons with Alzheimer's disease. Systematic or 

direct replication of this study is encouraged. A larger sample of 

"severe" subjects, in particular, is recommended as it was in the 

"severe" subjects that the same item was more frequently incorrect on 

both the naming and the pantomime expression measures. "Severe" 

subjects are not recommended, however, to the excl usi on of "moderate" 

or "mild" subjects. Indeed, a large, well-defined sample of Alzheimer 

subjects would perhaps elucidate further the explanation for a disturb

ance of pantomime in persons with Alzheimer's disease. In additi~n, it 

would be useful if all data were at least interval data. Discriminant 

function, multiple regression, and path analysis could then be used in 

analyzing the data to perhaps clarify the discriminating or predictive 

measures for categorizing subjects or weighting and summating those 
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variables that best predict pantomimic receptive or expressive perform

ance. 

Final Remarks 

This investigation was conducted in an attempt to determine 

whether persons with Alzheimer's disease demonstrate a disturbance of 

pantomime, how this disturbance might best be explained, and whether or 

not the statistically significant difference between Alzheimer and 

control subjects in pantomime expression was also clinically obvious. 

The results indicated that (1) there is not only a statistically signi

ficant, but a clinically obvious difference between Alzheimer and 

control subjects in pantomimic performance; (2) this disturbance of 

pantomime includes both pantomime recognition and pantomime expression; 

and (3) this disturbance is perhaps best thought of as a 

cognitive/linguistic phenomenon. 



APPENDIX A 

AUDITORY DISCRIMINATION TEST 

The following ten word pairs were used in the auditory word 

discrimination test. 

1. bare care 

2. home home 

3. gear beer 

4. take take 

5. cook cook 

6. lame tame 

7. meal feel 

8. tire tire 

9. wheel feel 

10. face face 

(Bayl es, 1979) • 
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APPENUIX B 

NEW ENGLAND PANTOMIME RECOGNITION TEST ITEMS 

Training items, target items, foils and the quadrant within 

which each item and foils appear on the test ~lates of the New England 

Pantomime Recognition Test (NEPRT-A) are shown. Target items are 

underlined. 
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Training Items: 

I 

A. 
B. 
c. 
D. 
E. 

hammer 
book of matches 
fork 
car 
baby 

Test Items: 

I 

1. ice cream cone 
2. cow 
3. banana 
4. cup 
5. teapot 
6. mop 
7. pie 
8. knife 
9. drum 

10. iron 
11. butterfly 
12. hat 
13. horseshoe 
14. thread (spool) 
15. nest 
16. lamp 

comb 
sun 

II 

bar of soap 
bell 
sun 

II 

handkerchief 
hammer 
bus 
stamp 
pie 
cigarette 
saw 
money (coins) 
purse 
leaf 
ring 
EaTToon 
pencil 
gun 
telephone 
bell 

quadrants 

quadrants 

III 

book of matches 
hat 
cup 
napkin 
watch 

III 

pencil 
door 
toothbrush 
suitcase 
rowboat 
book 
banana 

fPPle 
ountain pen 

ring 
drum 
window 
table 
can 
church 
typewriter 

IV 

el ectric fan 
sock 
shoe 
cup of coffee 
key 

IV 

toothbrush 
book 
boXof matches 
ice cream cone 
umbrella 
door 
car 
wagon 
(drinking) gl ass 
balloon 
apple 
pear 
(eye) gl asses 
(eye) gl asses 
(ball) bat 
baby 

I-' 
W 
co 



quadrants 

I II III IV 

17. watch bureau needl e girl 
18. telephone can sun top 
19. saw money (coins) doll ball 
20. duck stamp bed umbrell a 
21. saltshaker carrot bed sun 
22. razor sink flag bird 
23. flag shirt spoo~l rrrre 
24. ice cream cone handkerc hi ef pencl toothbrush 
25. cow hammer door book 
26. banana bus toothbrush box of matches 
27. cup stamp suitcase ice cream cone 
28. teapot pie rowboat umbrell a 
29. mop cigarette book door 
30. pie saw banana car 
31. knife money (coins) -apple wagon 
32. drum purse fountain pen (drinking) glass 
33. iron leaf ring balloon 
34. butterfly ring drum apple 
35. hat balloon window pear 
36. horseshoe pencil table (eye) gl asses 
37. thread (spool) gun can (eye) glasses 
38. nest telephone church (ball) bat 
39. lamp bell typewriter baby 
40. watch bure?.u needle grrr ---41. telephone can sun top 
42. saw money (coins) doll ball 
43. duck stamp bed umbrella 
44. saltshaker carrot bed sun 
45. razor sink flag bird 
46. flag shirt spoon rifle ...... 

w 
1.0 



APPErJDIX C 

NEW ENGLAND PANTOMIME RECOGNITION TEST EXAMPLES 

Examples of written descriptions of pantomimes performed by 

the examiner for the New England Pantomime Recognition Test--Form A 

(NEPRT-A) and associated picture plates (Items 1-3) are presented. 

1. handkerchief 

2. book 

3. banana 

Both hands; Demonstrate sneezing or coughing. 

Cup hands at 45-degree angle to each Qther and lift 
toward face. Tilt head back and then down to 
hands. 

Both hands; Demonstrate opening book to read. 

Placing both hands together, lift them to chest 
level about 12" from eyes. Then, keeping the 
outside of the palms in contact, open the hands so 
that the palms face the eyes. 

Two hands; Demonstrate peeling a banana. 

Hold left hand chest high. 18" from face with fingers 
loosely clenched, thumb in superior position. Then 
1 ift ri ght hand 5-6" above 1 eft hand wi th thumb and 
index fingers in pincer position. Holding thumb and 
index finger together bring right hand down to the 
level of left and release right thumb and index 
finger. This is done four times; once each to the 
front, back, right and left of the left hand. 

14(J 
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Item 1 of the NEPRT-A: handkerchief 
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Item 2 of the NEPRT-A: book 
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Item 3 of the NEPRT-A: banana 



APPENDIX D 

NEW ENGLAND PANTOMIME EXPRESSION TEST ITEMS 

Examples of picture plates and scoring criteria for selected 

items on the New England Pantomime Epxression Test (NEPET) (Items 

21-23) are presented. 
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SCORE 

15 

12 

145 

DRUM 

BEHAVIORAL CRITERIA 

With fingers clenched around drumstick, simulate striking drum 
by moving hand in an up-and-down motion (or side-to-side motion 
for bass drum). 

With fingers clenched around drumstick, make a single banging 
motion. 

Or, make banging motions with finger used as drumstick (BPO*). 

7 I~ake banging motions that are not all directed at one area, 
such as a drumhead. 

Or, make banging motions that show no rhythm or representation 
of a drumstick (no clenching of fingers or use of extended 
finger as drumstick). 

Item 21 of the NEPET: drum 



SCORE 

15 

HAT 

BEHAVIORAL CRITERIA 

Simulate grasping hat, placing it on head, and positioning it 
carefully, as if primping before a mirror. 

Or, grasp brim of hat (already on head), lift hat (in gesture 
of courtesy), then replace hat on head. 

146 

Or, simulate placing hat on head and removing it. Or, remove 
hat and wave it above the head (as in greeting or signal). 

12 Simulate placing hat on head; or removing hat; or tipping brim 
of hat; or straightening hat. 

7 Any movement of hand toward top of head. 

Item 22 of the NEPET: hat 



SCORE 

15 

12 

7 
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STAMP 

BEHAVIORAL CRITERIA 
I 

Simulate licking stamp by bringing index finger, thumb, or 
index and middle fingers to mouth and protruding tongue in a 
li·cking action. Then, place simulated stamp on table and press 
down hard on it (as if to make it stick}. 

Simulate bringing stamp to mouth (without protruding tongue) 
and placing it on table surface. 

Place stamp on table and press, ·without bringing it to the 
mouth or licking. 

Item 23 of the NEPET: stamp 



APPENDIX E 

STORY-RETELLING TASK 

While a lady was shopping, her wallet fell out of her purse. 

But, she did not see it fall. When she got to the checkout counter, 

she had no way to pay for her groceries. So she put the groceries away 

and went home. Just as she opened the door to her house, the phone 

rang and a small child told her that she had found her wallet. The 

·lady was very relieved. 

1- 1 ady 8. went home 

2. was shopping 9. as opened door to house 

3. wallet 10. phone rang 

4. she did not see it fall 11. small chil d 

5. at the checkout counter 12. girl child 

6. no way to pay 13. found wall et 

7. put groceries away 14. lady relieved 
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APPENDIX F 

MEASURES 

New England Pantomime Recognition Test--Form-A (NEPRT-A) 

New England Pantomime Expression Test (NEPET) 

Mental Status Questionnaire (MSQ) 

Mirii-Mental State (MMS) Examination 

Coloured Progressive Matrices (CPM) 

Verbal Recognition Test {VRT) 

Word Recognition Task {WRT) 

Naming Test {NT) 

Word Fluency Measure {WFM) 

Verbal Description Task {VDT) 

Story-Retelling Task (SRT) 

Ideational Praxis Task (IPT) 

Ideomotor Praxis Task {IMPT) 
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APPENDIX G 

COMPOSITE SCORES FOR ALZHEIM~R SUBJECTS 

Included are the scores obtained by each Alzheimer subject for 

each measure. The measures abbreviated in Appendix G are listed in 

Appendix F. The value in parantheses beneath each abbreviated measure 

is the ceiling score for that measure. Two measures, the WFM and VDT, 

had no ceiling. 
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Composite Scores for Alzheimer Subjects 

N N M M C V H N H V S I I 
E E S M P R R T F 0 R P M 
P P Q S M T T M T T T P 
R E T 
T T 
A 

(46) (16) (10) (30) (36) (46) (46) (46) (21) (20) (20) 

001 43 12.30 9 16 22 46 46 46 11 21 8 20 19 

002 35 9.17 9 25 25 46 46 46 5 9 8 20 20 

003 43 12.35 9 22 17 45 45 44 19 24 11 20 20 

004 44 10.74 8 28 18 46 46 46 8 21 7 20 20 

005 45 11.00 8 28 23 46 46 45 14 25 8 20 20 

006 34 10.39 7 26 22 46 46 42 17 24 6 20 20 

007 45 11.09 7 22 26 46 46 46 27 22 0 20 20 

008 26 9.83 6 12 10 44 44 23 7 3 4 20 18 

009 33 11.83 6 18 13 46 46 39 8 13 2 20 20 

010 39 9.52 6 16 13 46 46 43 12 10 1 20 17 

011 29 9.43 5 14 6 45 42 26 2 12 2 19 20 
I-' 
Ul 
I-' 



N N M M C V W N vJ V S I I 
E E S M P R R T F 0 R P M 
P P Q s M T T M T T T P 
R E T 
T T 
A 

(46) (16 ) (10) (30) (36) (46) (46) (46) (14) (20) (20) 

012 36 10.78 5 24 10 46 45 41 29 20 8 20 19 

013 39 10.48 4 13 11 46 46 43 3 2 2 20 20 

014 38 10.57 4 11 15 46 46 43 10 10 5 20 19 

015 39 10.70 3 11 10 46 46 42 6 10 2 20 19 

016 32 10.61 3 15 9 46 46 42 9 7 3 20 20 

017 42 11.30 3 21 20 46 46 44 16 21 3 20 20 

018 44 10.35 3 16 19 46 46 46 8 14 4 20 19 

019 32 9.43 2 14 9 46 46 38 6 12 3 18 20 

020 26 8.17 2 11 10 46 46 44 2 6 4 15 15 

02l 41 9.52 2 12 6 44 43 33 13 14 4 19 20 

022 39 9.57 2 15 14 46 46 44 11 12 11 ·19 19 

023 25 5.00 1 2 6 45 45 15 0 0 1 3 . 10 

024 29 8.35 1 11 7 44 43 31 4 8 0 19 19 ....... 
Ul 
N 



N N M M C V 
E E S M P R 
P P Q S t1 T 
R E 
T T 
A 

(46) (16 ) (10) (30) (36) (46) 

025 40 10.13 1 15 19 46 

026 42 10.87 1 11 11 46 

027 25 5.00 0 10 9 45 

028 29 2.00 0 7 6 38 

029" 6 2.00 0 3 6 41 

030 27 5.00 0 2 13 41 

W N W V 
R T F 0 
T M T 

(46) (46) 

46 45 26 9 

46 26 6 9 

39 16 16 0 

46 27 0 5 

38 15 1 1 

28 15 0 1 

S I 
R P 
T T 

(14 ) (20) 

5 20 

1 20 

1 16 

0 20 

0 15 

0 20 

I 
M 
P 
T 

(20) 

19 

20 . 

20 

17 

15 

20 

..... 
c..n 
w 



APPENUIX H 

COMPOSITE SCORES FOR CONTROL SUBJECTS 

Included are the scores obtained by each control subject for 

each measure. The measures abbreviated in Appendix H are listed in 

Appendix F. The value in parantheses beneath each abbreviated measure 

is the ceiling score for that measure. Two measures, the WFM and VDT, 

had no ceiling. 
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Composite Scores for Control Subjects 

N N M M C V W N W V S I I 
E E S M P R R T F 0 R P tvl 
P P Q S M T T M T T T P 
R E T 
T T 
A 

(46) (16 ) (10) (30) (36) (46) (46) (46) (14) (20) (20) 

101 46 14.00 10 30 34 46 46 46 60 29 10 20 20 

102 46 13.05 10 30 28 45 46 46 47 60 12 20 20 

103 46 14.10 10 30 32 46 46 46 23 28 12 20 20 

104 46 14.00 10 30 36 46 46 46 33 40 10 20 20 

105 46 13.43 10 27 25 46 46 46 21 28 11 20 20 

106 46 13.17 9 29 23 46 46 46 21 18 12 20 20 

107 45 13.96 10 29 28 46 46 46 42 32 13 19 20 

108 46 13.43 10 29 23 46 46 46 49 40 10 20 18 

109 45 12.09 10 30 29 46 46 46 35 24 10 20 20 

110 45 13.91 10 30 26 46 46 45 38 22 6 20 20 

III 45 12.96 10 30 33 46 46 46 35 32 12 20 20 
I-' 
Ul 
Ul 



N N M M C V 
E E 5 M P R 
P P Q s N T 
R E 
T T 
A 

(46) (16) (10) (30) (36) (46) 

112 46 12.83 10 30 35 46 

113 46 12.17 9 29 20 46 . 

114 44 12.04 10 28 21 46 

115 46 12.13 10 30 27 46 

W N W V 
R T F 0 
T M T 

(46) (46) 

46 46 38 48 

46 46 20 31 

46 46 20 31 

46 46 27 31 

S I 
R P 
T T 

(14) (20) 

10 20 

9 20 

9 20 

9 20 

I 
M 
P 
T 

(20) 

20 

20 

20 

20 

I--' 
c.n 
0'1 
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