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ABSTRACT 

In an attempt to characterize the nature of semantic 

memory impairment in persons with dementia of the Alzheimer 

type (DAT), a free association task, a definition task, and 

an associate rank ordering task were administered to 10 

mildly and 13 moderately impaired DAT subjects, and 14 

normal control subjects. The DAT subjects presented a free 

association response profile that was markedly different 

from normal controls. Further, DAT subjects provided 

meaningful definitions to many of the words used as stimuli 

in the free association task. Relative to controls, DAT 

subjects demonstrated a deterioration in their ability to 

rank order words according to the strength of their 

association to a stimulus noun. The presently obtained data 

suggest that the semantic memory impairment in DAT can be 

characterized, in part, as a deterioration in the 

associative structure between concepts and a loss of 

conceptual knowledge. 
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INTRODUCTION 

Research of the last decade has led to the recognition 

of communication deficits as an inherent feature of dementia 

of the Alzheimer type (DAT) (Bayles & Kaszniak, 1987). The 

pattern of communicative impairment in DAT has been shown to 

be one in which grammatical knowledge is preserved but 

semantic and pragmatic knowledge are impaired (Appell, 

Kertesz, & Fisman, 1982; Bayles, 1982; Cummings, Benson, 

Hill, & Read, 1985; Kaszniak, Bayles, Tomoeda, & Slauson, 

1988; Murdoch, Chenery, Wilks, & Boyle, 1987). Such a 

pattern is theorized to result from the particular 

impairment of semantic memory (e.g., Bayles & Kaszniak, 

1987; Kaszniak et al., 1988). 

Semantic memory is a term used to refer to an 

individual's knowledge of facts and concepts and is the 

cognitive system in which inferential processing occurs 

(Squire, 1987; Tulving, 1972). According to Collins and 

Loftus (1975), semantic memory is comprised of concepts in 

well organized interconnected networks. Within these 

networks the degree of relationship between concepts is 

influenced by the number of properties they share. Collins 

and Loftus argue that when one concept in the network is 

stimulated, activation spreads to other related concepts. 

Those concepts sharing the greatest number of properties 

with the stimulated concept become most activated and, 



therefore, more accessible for recall. For instance, the 

concepts "car," "truck," "bus," and "fire engine" are 

closely related because of the numerous properties they 

share (e.g., they are forms of transportation, have wheels, 

and have engines). On the other hand, the concepts "fire 

engine," "rose," and "sunrise" are less related because they 

share few properties. Thus, when the concept "fire engine" 

is activated, the concept "truck" is also likely to be 

activated and can be recalled faster than the concept 

"rose." 

Although researchers generally agree that the 

communication deficits associated with DAT result from 

semantic memory impairment, the precise nature of the 

impairment is unclear. One approach for defining the 

impairment is analysis of the performance data of DAT 

subjects on word association tasks (Bayles & Kaszniak, 

1987). In a typical free association task, subjects are 

asked to provide the first word that comes to mind upon 

hearing a stimulus word. The free associations provided to 

stimulus words are thought to reflect the organization of 

concepts in semantic memory. The assumption is made that if 

semantic memory structure is intact, strongly associated 

words (according to existing word association norms, e.g., 

Palermo and Jenkins, 1964) will be elicited. 

A related task is the associative rank ordering task in 

which subjects are asked to rank order a set of words in 
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accordance with their strength of association to a stimulus 

word. The assumption is made in this task that if semantic 

memory structure is intact, lexical items (varying in their 

strength of association to a target word) will be rank 

ordered in a way that corresponds to the strength of their 

association. 

A popular way of categorizing the responses given by 

individuals on a free association task is to specify whether 

the responses are paradigmatic or syntagmatic (Clark, 1970; 

McNeill, 1966; Gewirth, Shindler, & Hier, 1984; Santo Pietro 

& Goldfarb, 1985). Paradigmatic responses are words 

belonging to the same grammatical class (Ervin, 1961) and 

may include antonyms, synonyms, coordinates, subordinates, 

or superordinates of the stimulus. Instances of 

paradigmatic responses are "dog" to the stimulus "cat" and 

"woman" to the stimulus "man." Syntagmatic responses are 

words in a different grammatical class from the stimulus 

word (Ervin, 1961). Examples of syntagmatic responses 

include "read" to the stimulus "paper" and "walk" to the 

stimulus "road." 

Results from free association studies of normal adults 

have shown that paradigmatic responses are produced more 

often than syntagmatic responses (e.g., Burke & Peters, 

1986; Ervin, 1961; Goldfarb & Halpern, 1984; McNeill, 1966). 

Further, the typical response pattern of normal subjects on 

free association tasks does not change throughout adult 



life. Burke and Peters (1986) investigated possible age 

related changes in free associations by administering a free 

association task to 80 young (17-33 years of age) and 80 old 

(62-87 years of age) healthy adults. These investigators 

found no evidence of age-related changes in the responses 

given by the older adults and concluded that the "conceptual 

basis for associations among words is unchanged during 

adulthood and that this reflects the constancy of the 

semantic structure of memory" (p. 289). 

Recently, the free association task has been used to 

study conceptual knowledge (semantic memory structure) of 

dementia subjects. Gewirth et al. (1984) administered a 

free association task to a group of 38 dementia subjects of 

various etiologies who were subcategorized according to 

severity of dementia. Responses were classified as 

paradigmatic, syntagmatic, idiosyncratic, or repetitious. 

Gewirth et al. (1984) reported that idiosyncratic responses 

increased and paradigmatic responses decreased as a function 

of dementia severity. Because dementia subjects produced 

significantly fewer paradigmatic responses, relative to 

normal controls, Gewirth et al. (1984) concluded that 

dementia subjects demonstrate a deficit in lexical knowledge 

that "could reflect either a failure to accurately access 

semantic markers or a destruction of these markers" (p. 

310). However, the number of syntagmatic responses produced 

by the dementia subjects did not significantly diminish. 
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The authors interpreted this finding as suggesting that 

syntactic knowledge is more resistant to disease effects 

than conceptual knowledge. 

In a similar study, Santo Pietro and Goldfarb (1985) 

administered a free association task to 91 elderly subjects 

with and without dementia. Etiologically different dementia 

subjects were grouped according to dementia severity as 

determined by their individual error scores on the Mental 

Status Questionnaire (MSQ) (Kahn, Goldfarb, Pollack, & Peck, 

1960). Each subject's response was designated as 

paradigmatic, syntagmatic, repetitious, anomalous, or 

unclassifiable. The effect of dementia severity was 

prominent on the type of free associations provided. 

Dementia subjects, who made 9 and 10 errors on the MSQ, 

demonstrated a marked reduction in paradigmatic responses 

and an increase in unclassifiable responses. However, these 

subjects did not show a significant reduction in the number 

of syntagmatic responses. Santo Pietro and Goldfarb, like 

Gewirth et al. (1984), interpreted these findings as 

indicative of deterioration of semantic knowledge in the 

face of relatively well preserved syntactic knowledge. 

Studies to date of the responses of dementia subjects 

on free association tasks have several methodological 

shortcomings that make it difficult to draw conclusions 

regarding the effect of DAT on semantic memory. For 

example, etiologically different dementia subjects were 



grouped together in the studies by Gewirth et al. (1984) and 

Santo Pietro and Goldfarb (1985), a practice that makes it 

impossible to draw inferences about the integrity of 

semantic memory structure in DAT subjects. 

Another limitation of the study of Santo Pietro and 

Goldfarb (1985) was the failure to control for subjects' 

level of education, a variable likely to affect response 

patterns. Burke and Peters (1986) reported that years of 

education was a good predictor of response patterns in their 

study of free association in normal elders. 

Santo Pietro and Goldfarb (1985) also failed to 

separately analyze the multiword responses that dementia 

subjects produced significantly more often than control 

subjects. Instead, these investigators grouped the 

multiword responses with single word responses for analysis, 

leaving the semantic and syntactic characteristics of the 

multiword responses unspecified. A separate and qualitative 

analysis of multiword responses, in addition to analysis of 

single word responses, would produce a more valid 

characterization of semantic memory impairment in DAT. 

Not only do these methodological problems limit the 

interpretability of the findings from previous studies of 

free associations in dementia subjects, but the 

interpretation of Santo Pietro and Goldfarb (1985) and 

Gewirth et al. (1984) that the decrease in the number of 

paradigmatic responses is due to deterioration of conceptual 
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knowledge may be too simplistic. It may be the case that 

the associative structure between concepts, rather than the 

concepts themselves, deteriorates. Some evidence for this 

interpretation comes from a study by Grober, Buschke, Kawas, 

and Puld (1985) who presented dementia subjects with a 

stimulus noun and three attributes of the stimulus. The 

attributes were graded in level of importance to the meaning 

of the concept and subjects were required to indicate which 

of the three attributes was most essential to the 

understanding of the concept under study. Once the subjects 

made a selection, the selected attribute was removed from 

view and subjects were instructed to select the next most 

important attribute. Grober et al. (1985) reported that 

dementia subjects misjudged the strength of attributes 

significantly more often than normal control subjects and 

concluded that dementia subjects evidence a change in the 

organization of semantic information such that the degree of 

salience of a set of attributes to a concept is no longer 

appreciated. 

Another way to evaluate whether the reduction in 

paradigmatic free associations observed in dementia subjects 

is due to loss of conceptual knowledge and/or deterioration 

of the associative structure between concepts is to have 

subjects define the words used as stimuli in a free 

association task. If DAT subjects can define words for 

which they provided responses that were not paradigmatic 
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(i.e., syntagmatic, repetitious, unrelated, or no response), 

then it cannot be concluded that a decrement in the number 

of paradigmatic responses merely reflects loss of conceptual 

knowledge. 

In an attempt to further characterize the semantic 

memory impairment in DAT subjects controlled for dementia 

severity, a free association task, a definition task, and an 

associate rank ordering task were used in the present study. 

It was reasoned that the performance data from these tasks, 

taken together, would help resolve the question of whether 

semantic memory impairment in DAT is characterized by a loss 

of conceptual knowledge and/or a deterioration in the 

associative structure between concepts. 



METHOD 

Subjects. Ten mildly and 13 moderately impaired DAT 

subjects and 14 normal control subjects matched for age, 

estimated intelligence, and education participated in this 

study. Intelligence of the subjects was estimated using 

Wilson, Rosenbaum, and Brown's (1979) regression equation 

which was derived from analysis of the original Wechsler 

Adult Intelligence Scale (WAIS) (1955) standardization data 

This estimate of intelligence is based on demographic 

information in which different weights are assigned to 

individuals' age, sex, race, years of formal education, and 

occupation. The use of this regression equation for the 

estimation of intelligence has been supported in two 

validation studies (Wilson et al., 1979; Karzmark, Heaton, 

Grant, & Matthews, 1985). 

All subjects met the following eligibility criteria: 

1. were native speakers of English; 

2. could see well enough to read a typed sentence; 

3. could hear well enough to pass a speech 

discrimination test with 80$ or better accuracy; 

4. had no history of drug or alcohol abuse; and 

5. were able to complete all trial items in the free 

association and associative rank ordering tasks. 

All DAT subjects met the criteria for Alzheimer's 

disease established by the National Institute of 



Neurological and Communicative Disorders and the Alzheimer's 

Disease and Related Disorders Association Work Group 

(McKhann, Drachman, Folstein, Katzman, Price, & Stadlan, 

1984). The severity of dementia was determined by using the 

Global Deterioration Scale (GDS) (Reisberg, Ferris, & Crook, 

1982). This dementia severity rating scale was used because 

it provides well specified behavioral features for the 

various stages in the course of dementia. . Mildly impaired 

subjects were defined by a rating of three or four on the 

GDS and moderately impaired subjects were defined by a 

rating of five or six. 

Table 1 contains subject information with regard to 

mean age, years of education, and estimated IQ. Intergroup 

comparisons of subject characteristics were made using a 

one-way analysis of variance. No significant differences 

between subject groups were obtained for any of the 

variables. 

Experiment 1: Free Association 

Materials. The free association task stimuli used in 

this study were the same as those used by Santo Pietro and 

Goldfarb (1985) (see Appendix A for stimuli). 

Procedure. Forty-one stimulus words (5 trial stimuli 

and 36 test stimuli) wereWerbally presented, one word at a 
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SUBJECT 
TABLE 1 
CHARACTERISTICS 

Subject Group 
X 

Age 
X 

Education 
X 

Est. I Q  

Controls (n = 14) 76.10 14.57 113. 42 

Mild DAT (n = 10) 79.40 15.20 115. 80 

Mod. DAT (n = 13) 79.00 13.50 Ill. 76 

F' 0.90 0.87 0 .  70 

£ 0.42 0.43 0 .  50 

Note. 'df = 2,34. 

time. The instructions provided were as follows: 

I am going to say a word and I want you to say the 

first word you think of. For example, if I say "sky" 

you may say "blue"; if I say "up" you may say "down." 

Just say the first word you think of, whatever it is. 

There aren't any right or wrong answers. What's the 

first word that comes to mind when you hear (the 

stimulus word). 

After the presentation of the stimulus, subjects were 

given 20 seconds to respond. If no response occurred within 

this period, the instructions and the stimulus word were 

repeated and another 20 seconds were allowed to elapse 

before a "No Response" was recorded. The free association 

task was followed by a definition task in which each subject 

was asked to define the 36 stimuli from the free association 
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task. All responses were tape-recorded and simultaneously 

transcribed by the examiner. 

Scoring of the Free Association Responses. The 

following taxonomy was used for categorization of responses: 

paradigmatic, syntagmatic, repetitious, unrelated, no 

response, and multiword. "Paradigmatic" responses were 

defined as single word responses belonging to the same 

grammatical class as the stimulus. "Syntagmatic" responses 

were defined as single word responses belonging to a 

different grammatical class from the stimulus. 

"Repetitious" responses were those that were identical to 

the stimulus word, or the stimulus word plus or minus a 

prefix or suffix. "Unrelated" responses included single 

word responses that were intrusive (i.e., inappropriate 

repetitions of a previously produced word(s) by the examiner 

or subject), unintelligible utterances, or responses such as 

"dresser" to the stimulus "fail." "No response" was 

recorded if subjects failed to respond after the 

instructions about task requirements were repeated. 

"Multiword" responses were those responses that 

consisted of more than one word. These responses were 

further classified into four categories which included 

"definitional," "sentential," "personalized comments," and 

"meta task." Responses that were classified as 

"definitional" were of the following form: 

1. correct definition of the word; 



20 

2. explanations of the use of the stimulus word; 

3. correct descriptive features which were not 

definitive but cumulatively indicated understanding 

of the concept; and/or 

4. correct definition of a related form of the word. 

Responses that were classified as "sentential" were of the 

following form: 

1. phrase or sentence using the word itself, a related 

form of the word, or a synonym of the word; and/or 

2. a phrase or sentence in which the stimulus form was 

implied (e.g. "A little girl is" to the stimulus 

word "Cute"). 

"Personalized comments" were defined as a phrase or sentence 

relating a personal experience with the word meaning. "Meta 

task" responses were comments about the task itself or the 

stimulus word. A record was made of the frequency with 

which various types of responses were given by individual 

subjects in the free association task. 

Scoring of Definitions. The definitions provided by 

subjects were awarded 2, 1, or 0 points according to the 

criteria provided in the WAIS (Wechsler, 1958) (see Appendix 

B). Two points were awarded to those responses that 

indicated understanding of the tested concept. One point 

was awarded to those responses that were "vague" and did not 

specify the distinguishing features of the tested concept. 

No points were awarded to responses that did not indicate 
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understanding of the concept. 

Reliability. Interjudge reliability for classifying 

and scoring subject responses was assessed. For the free 

association task, a graduate student in speech-language 

pathology independently classified a random sample of free 

association responses that constituted 18$ (240) of the 

total responses (1332). Of the 240 responses to be judged, 

220 were given the same classification by the graduate 

student and this investigator yielding an interjudge 

reliability score of 92%. 

Similarly for the definition task, a random sample of 

definitions constituting 18% of the 1332 definitions was 

scored by a graduate student in speech-language pathology. 

Interscorer reliability was 95%. 

Experiment 2: Rank Ordering of Associates 

Materials. Ten stimulus nouns were selected which are 

similar in concreteness, imagery, categorizability, 

meaningfulness and familiarity according to Toglia et al. 

(1978). These nouns were typed on index cards. Four words 

were selected, for each of the ten stimulus nouns, which 

differed in their degree of association to the stimulus. Of 

these four words, three were associates of the stimulus, 

according to the norms provided by Palermo and Jenkins 

(1964), and one was a semantically unrelated word. The 

three selected associates were graded in their degree of 
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relatedness to the stimulus. The most related associate for 

each stimulus was the most frequently produced response by 

subjects in Palermo and Jenkin's normative sample. The 

moderately related associate for each stimulus was the 

response produced one fourth as often as the most related 

associate. The least related associate was the response 

produced by three or less college students in the normative 

sample. Each of the words to be ranked was assigned a 

value, from one to four, in accordance with its degree of 

association to the stimulus word (i.e., the unrelated word 

was assigned a value of 4 and the most related associate was 

assigned a value of 1). All stimuli and words to be ranked 

were one to three syllables in length. None were 

homographs or homophones of its respective stimulus. 

Further, none began with the first two letters of its 

respective stimulus (see Appendix C for stimuli and 

choices). 

Procedure. Five trial items and ten test items were 

administered to each subject. An index card on which a 

stimulus noun was typed was placed in front of the subject. 

Then, four other index cards, each with a word to be ranked, 

were placed in front of the subject. Prior to requesting a 

response, the examiner named the stimulus and each of the 

four words to be ranked. The subject was then asked to 

point to the word most associated with the stimulus noun. 

Next, the subject was requested to point to the second most 
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associated word. Finally, the subject was asked to point to 

the word that was unrelated to the stimulus. The stimulus 

noun, the three associates of the stimulus noun and the 

unrelated word remained in the subject's view until all 

selections were made. The positions of the three associates 

and the unrelated word were counterbalanced across trials. 

Subjects were allowed 20 seconds to respond. Instructions 

were repeated if no response occurred within 20 seconds. 

Response Analysis. The unit of analysis was the 

difference score obtained by subtracting the value of the 

word selected as most associated to the stimulus noun from 

the value of the word selected as unrelated to the stimulus 

noun. For example, if the value of the word selected as 

unrelated was 3 and the value of the word selected as the 

most associated was 1, the difference score was 2 (3 - 1 = 

2). The maximum possible score for each stimulus/associate 

set was three. 
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RESULTS 

Research Question #1 

Does the presence and severity of DAT affect 
type of free association responses? 

Subjects' responses to the free association task were 

classified in two ways. In the first classification system, 

all responses (including the multiword responses) were 

distributed among paradigmatic, syntagmatic, repetitious, 

unrelated, and no response categories. Multiword responses 

were distributed among these categories as follows: 

definitional responses were categorized as paradigmatic; 

sentential responses and personalized comments were 

categorized as syntagmatic; and, meta-task and unrelated 

responses were categorized as unrelated. Intergroup 

comparisons of the mean number of responses in each response 

category were made using one-way analysis of variance (Table 

2) (see Appendix D for individual subject data). 

Results indicate a significant main effect of group in 

the mean number of paradigmatic responses (F = 18.41, df = 

2,34, p<.0001); repetitious responses (F = 4.4, df = 2,34, 

p<.05); unrelated responses (F = 14.6, df = 2,34, pC.0001); 

and no responses (F = 10.8, df = 2,34, p<.001). Planned 

contrasts were computed for specific group comparisons 

(normal vs. mild DAT; normal vs. moderate DAT; mild DAT vs. 

moderate DAT). For this analysis and all subsequent 
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analyses, the level of significance adopted for planned 

contrasts was £<.05. Paradigmatic responses were 

significantly less common among both groups of DAT subjects. 

Repetitious responses were significantly more common among 

the moderate DAT subjects than control subjects. Unrelated 

responses were significantly more common among the moderate 

TABLE 2 
MEANS (AND STANDARD DEVIATIONS) OF TYPES OF FREE 

ASSOCIATION RESPONSES IN DAT AND NORMAL CONTROL SUBJECTS 

Normals 
(n=14) 

Mild DAT 
(n=10) 

Mod. DAT 
(n=13) 

F 1 £ 

Resp. Type X X X 

Para 25.9 18a llab 18.41 <.0001 
(6.9) (5.3) (7.1) 

Synt 9.1 12.1 11.8 1.5 n.s. 
(4.5) (6.2) (4.0) 

Rep 0.3 1.0 1. 6a 4.4 <•05 
(0.6) (1.2) (1.6) 

UnR 0.6 3.1 9. lab 14.6 <.0001 
(0.9) (3.5) (6.3) 

NoR 0.1 1.8a 2 . 5a 10.8 <.001 
(0.4) (1.7) (1.7) 

Note. Para = paradigmatic; Synt = syntagmatic; Rep = 

repetitious; UnR = unrelated; NoR = no response; 'df = 2,34. 

a Significantly different from controls at p<.05 level, 

k Significantly different from mild DAT subjects at p<.05 

level. 
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DAT subjects than mild DAT and control subjects. Finally, 

as dementia severity increased so did unresponsiveness. 

Both DAT groups were significantly more likely not to 

provide free associations than control subjects. 

In the second classification system (hereafter referred 

to as the alternate classification system), the category of 

multiword responses was added and only single word responses 

were distributed among the categories of paradigmatic, 

syntagmatic, repetitious, and unrelated. Table 3 contains 

the results of a one-way analysis of variance of the mean 

number of responses occurring in each group (see Appendix E 

for individual subject data). 

Results indicate a significant main effect of group for 

paradigmatic responses (F = 30.6, df = 2,34, jK.OOOl), 

syntagmatic responses (F = 6.1, df = 2,34, pc.Ol), 

repetitious responses (F = 4.4, df = 2,34, e<.05), multiword 

responses (F = 24.4, df = 2,34, p<.0001), and no response (F 

= 10.8, df = 2,34, £<.001). Planned contrasts were 

computed for specific group comparisons (normal vs. mild 

DAT; normal vs. moderate DAT; mild DAT vs. moderate DAT). 

Paradigmatic responses were significantly less common among 

DAT subjects than control subjects. Syntagmatic responses 

were significantly less common among moderate DAT subjects 

than mild DAT and control subjects. Moderate DAT subjects 

were more likely to provide repetitious responses than mild 

DAT and control subjects. Both DAT groups were 



significantly more likely not to provide free associations 

than control subjects. Finally, mild and moderate DAT 

subjects produced significantly more multiword responses 

TABLE 3 
MEANS (AND STANDARD DEVIATIONS) OF TYPES OF FREE 
ASSOCIATION RESPONSES IN DAT AND NORMAL CONTROL 

SUBJECTS USING THE ALTERNATE CLASSIFICATION SYSTEM 

Normal 
(n=14) 

Mild DAT 
(n=10) 

Mod. DAT 
(n=13) 

I' E 

Resp. Type X X . X 

Para 24.2 11.7a 4.8ab 30.6 <.0001 
(5.3) (8.5) (6.0) 

Synt 8.7 6.9 3. 6ab 6.1 <.01 
(4.6) (3.8) (2.3) 

Rep 0.3 1.0 1. 6a 4.4 <.05 
( .6) (1.2) (1.6) 

UnR 0.5 1.2 1.8 1.8 n.s. 
( .9) (2.5) (2.7) 

MW 2.1 13.4a 21.8ab 24.4 <.0001 
(2.5) (7.6) (10.1) 

NoR 0.1 1.8a 2.5a 10.8 <.001 
( .4) (1.7) (1.7) 

Note. Resp. Type = response type; Para = paradigmatic; Synt 

= syntagmatic; Rep = repetitious; UnR = unrelated; MW = 

multiword; NoR = no response; 'df = 2,34. 

a Significantly different from controls at p<.05 level. 

b Significantly different from mild DAT subjects at p<.05 

level. 
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than control subjects. 

A secondary research question was whether the severity 

of DAT affected the type of multiword responses produced. 

Because the mean number of multiword responses produced by 

control subjects was negligible (mean = 2.1), these 

responses were not subjected to analysis. Table 4 displays 

results of a one-way analysis of variance of the mean number 

of responses for the DAT groups that occurred in each 

multiword response category. 

Results indicate a trend, but not a significant 

difference, in the type of multiword responses produced by 

the two groups of DAT subjects. Mild DAT subjects produced 

more definitional responses whereas moderate DAT subjects 

produced more meta task, and unrelated responses and more 

personalized comments. 

Also of interest was the proportion of free association 

responses of subjects for which meaningful definitions were 

provided. Regardless of the type of free association 

produced, control subjects provided meaningful definitions 

for all concepts. Thus, only the DAT subjects' definition 

task and free association task data were used in the present 

analysis. Descriptive statistics with regard to the mean 

percentage of various response types (using the first 

classification system) for which meaningful definitions were 

provided by DAT subjects can be seen in Table 5. For this 

analysis, a definition was considered meaningful if it 
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TABLE 4 
MEAN PERCENTAGES (AND STANDARD DEVIATIONS) OF 
TYPES OF MULTIWORD RESPONSES IN DAT SUBJECTS 

Mild 
(n= 

DAT 
10) 

Mod. 
(n= 

DAT 
13) 

F 1 E 

MW Resp X Tot. X Tot. 

Def 49.9 
(21.1) 

66.8 31.8 
(24.7) 

89.9 3.2 n.s. 

Sent 24.3 
(16.3) 

32.6 27.8 
(13.0) 

78.6 0.2 n.s. 

PC 8.9 
(11.9) 

11.9 13.8 
(26.8) 

39.0 0.3 n.s. 

MT 6.3 
(12.5) 

8.4 12.4 
(15.7) 

35.0 1.0 n.s. 

UnR 10.6 
(13.0) 

14.3 14.2 
(11.5) 

40.1 0.6 n.s. 

Note. MW = multiword; Def = definitional; Sent = sentential; 

PC = personalized comments; MT = meta task; UnR = unrelated; 

Tot. = total number of responses in each multiword response 

category. Mild and moderate DAT subjects produced 134 and 

283 multiword responses respectively. 'df = 1,21. 

received a score of 1 or 2 according to the criteria 

stipulated in the WAIS (1958). 

As can be seen in Table 5, DAT subjects were successful 

in providing meaningful definitions to a large proportion of 

the concepts for which paradigmatic and syntagmatic 

responses were provided. Mild DAT subjects also provided 
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meaningful definitions for those concepts for which 

repetitious responses were provided. DAT subjects were 

least successful in providing meaningful definitions for 

those concepts for which unrelated associations were 

provided. Finally, whereas mild DAT subjects provided 

TABLE 5 
MEAN PERCENTAGES (AND STANDARD DEVIATIONS) 
OF FREE ASSOCIATION RESPONSE TYPES WITH 
MEANINGFUL DEFINITIONS IN DAT SUBJECTS 

Mild 
(n= 

DAT 
10) 

Mod. 
(n= 

DAT 
13) 

Resp. Type 1 Tot. X Tot. 

Para 81.5 
(15.0) 

146. 7 72.3 
(16.7) 

103.4 

Synt 80.9 
(14.1) 

97.8 58.1 
(22.0) 

89.1 

Rep 100.0 
(0.0) 

10.0 47.8 
(38.0) 

9.9 

UnR 26.5 
(35.9) 

8.2 27.4 
(20.4) 

32.4 

NoR 57.1 
(41.6) 

10.2 21.0 
(25.0) 

6.8 

Note. Resp. Type = response type; Para = paradigmatic; Synt 

= syntagmatic; Rep = repetitious; UnR = unrelated; NoR = no 

response; Tot. = total number of responses in each response 

category for which meaningful definitions were provided. 

meaningful definitions to a large proportion of concepts for 
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which free associations were not produced, moderate DAT 

subjects were less likely to provide meaningful definitions 

for concepts for which no associations were produced. 

Mean definition scores for DAT and control subjects are 

given in Appendix F. For readers interested in the 

correlations between free association response types and 

word definition scores for each concept, statistics for DAT 

subjects are provided in Appendix G. 

Research Question # 2 

Does the presence and severity of DAT affect the 
ability to rank order words that are associated 
and unassociated with stimulus nouns? 

The rank ordering task was composed of ten items each 

of which contained a stimulus, three associates of the 

stimulus, and one unrelated word. The unit of analysis was 

a difference score that was obtained by subtracting the pre

determined value of the word selected as the most associated 

with the stimulus word from the pre-determined value of the 

word selected as unrelated to the stimulus word. Because 

there were four words to be ranked, the maximum possible 

score was 3. Only five of the moderate DAT subjects were 

able to complete the trial items of the rank ordering task 

and were thus eligible for participation. Intergroup 

comparison of mean difference scores obtained by the three 

subject groups was made using a one-way analysis of variance 

(Table 6). 
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Results reveal a significant main effect of group (F = 

15.8, df = 2,26, pc.0001). Planned contrasts were computed 

for specific group comparisons and results show significant 

TABLE 6 
MEAN DIFFERENCE SCORES (AND STANDARD DEVIATIONS) BETWEEN 
THE WORDS SELECTED AS UNASSOCIATED AND MOST ASSOCIATED 

WITH THE STIMULUS NOUNS BY DAT AND CONTROL SUBJECTS 

Normal Mild DAT Mod. DAT F' £ 
{n=14) (n=10) (n=5) 

X Diff Score 2.5 1.9a 1.4ab cn
 

00
 

<.0001 
(0.2) (0.5) (0.6) 

Note. Diff Score = difference score; 'df = 2,26. 

a Significantly different from control subjects at p<.05 

level. 

b Significantly different from mild DAT subjects at p<.05 

level. 

differences between the DAT groups and the control group, 

and between mild and moderate DAT groups. These results 

indicate that the normal controls were better able to 

identify the words that were unassociated and most 

associated with the stimulus noun than DAT subjects. 

Further, the mild DAT subjects were more successful in 

selecting the unassociated and most associated words than 

the moderate DAT subjects. 

Also of interest was the extent to which subjects were 
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unsuccessful in identifying the word that was unrelated to 

the stimulus noun. Intergroup comparison of the mean number 

of times subjects failed to identify the unrelated word was 

made using a one-way analysis of variance (Table 7). 

TABLE 7 
MEAN NUMBER OF TIMES (AND STANDARD 

DEVIATIONS) THE UNRELATED WORD WAS NOT 
IDENTIFIED BY DAT AND CONTROL SUBJECTS 

Normal Mild DAT Mod. DAT F' £ 
(n=14) (n=10) (n=5) 

X No. not .71 3. 3a 4.2a 14.2 <.0001 
Identified ( .72) (2.2) (1.5) 

Note, 'df = 2,26. 

a Significantly different from the control group at £<.05. 

Results indicate a main effect of group (F =14.2, df = 

2,26, £<.0001). Planned contrasts were computed for 

specific group comparisons and the results revealed 

significant differences between the DAT groups and the 

control group. In comparison to the control subjects, DAT 

subjects were significantly impaired in their ability to 

identify the word that was unrelated to the stimulus. 
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The present investigation was motivated from an 

interest in characterizing the nature of semantic memory 

impairment in DAT subjects using a free association task, a 

definition task, and an associate rank ordering task. Three 

key findings emerged from this study: first, DAT subjects 

presented a profile of free association responses that was 

markedly different from controls and characterized by a 

large number of multiword responses; second, DAT subjects 

were able to define many of the concepts for which 

paradigmatic associations were not given; and third, on the 

associate rank ordering task, DAT subjects were 

significantly less accurate than controls in identifying the 

words that were most associated and unassociated with the 

stimulus nouns. 

The free association response profile of DAT subjects 

in this investigation (that resulted from use of the first-

classification system) is similar to the response patterns 

of dementia subjects reported by Gewirth et al. (1984) and 

Santo Pietro and Goldfarb (1985). Relative to controls, DAT 

subjects in the present study provided: significantly fewer 

paradigmatic responses; a similar number of syntagmatic 

responses; and significantly more repetitious and unrelated 

responses. Further, DAT subjects were significantly more 

likely not to provide free associations than controls. 



Past researchers (Gewirth et al., 1984; Santo Pletro & 

Goldfarb, 1985) interpreted the decrease in the number of 

paradigmatic responses in their dementia subjects as 

indicative of deteriorated conceptual knowledge. However, 

additional data that were obtained from the definition task 

in the present study call this interpretation into question. 

Specifically, DAT subjects gave meaningful definitions to 

many of the concepts for which they did not provide 

associations and for which they gave syntagmatic or 

repetitious responses. The ability of DAT subjects to 

accurately define those concepts for which a paradigmatic 

response was not given indicates knowledge of the concept. 

In the mild DAT group, meaningful definitions were provided 

for 57* of the concepts for which associations were not 

given, 81* of the concepts for which syntagmatic responses 

were provided, 100* of the concepts for which repetitious 

responses were provided, and 27* of the concepts for which 

unrelated responses were provided. In the moderate DAT 

group, 21* of the concepts for which free associations were 

not given were meaningfully defined as were 58* of the 

concepts for which syntagmatic responses were provided, 48* 

of the concepts for which repetitious responses were 

provided, and 27* of the concepts for which unrelated 

responses were provided. Thus, the conclusion that 

the decreased number of paradigmatic responses in DAT 

subjects simply reflects a deterioration of specific 
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conceptual knowledge is inappropriate, though their 

inability to provide definitions for many of the concepts 

for v?hich unrelated free associations were provided suggests 

that a deterioration in conceptual knowledge likely does 

occur. However, in addition to a loss of conceptual 

knowledge, deterioration appears to occur in the associative 

structure between concepts in DAT. Evidence in support of 

this interpretation of the data is the preserved ability of 

DAT subjects in this study to define words for which 

syntagmatic, repetitious, and no responses were given. 

Further, the significantly poorer performance of DAT 

subjects, relative to controls, in accurately ranking 

associates on the associate rank ordering task also supports 

the conclusion that DAT subjects experience a deterioration 

in the structure of associations between concepts. 

The lack of a significant difference in the frequency 

with which syntagmatic responses were provided by DAT and 

control subjects is in agreement with the findings of 

Gewirth et al. (1984) and Santo Pietro and Goldfarb (1985) 

in their studies of heterogenous samples of dementia 

subjects. These researchers interpreted their findings as 

indicative of relatively well preserved syntactic knowledge 

in dementia subjects. A similar claim can be made with 

respect to the findings of the present study. DAT subjects 

in the present investigation may have given a similar number 

of syntagmatic responses as normal controls because DAT 
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subjects relied on their relatively intact syntactic 

knowledge for the production of these responses. 

The significantly greater number of repetitious 

responses given by moderate DAT subjects and the trend among 

mild DAT subjects toward giving more repetitious responses 

than controls may be related to the tendency of some DAT 

subjects to become echolalic as dementia severity increases 

(Slauson, Bayles, & Tomoeda, 1987). Then too, the marked 

increase in DAT subjects' unresponsiveness on the free 

association task may be related to the tendency of a 

subgroup of patients to display mutism (Slauson et al., 

1987). 

With regard to the frequency with which multiword 

responses occurred in DAT subjects, the findings of the 

present study are of considerable interest. Relative to 

normal controls, DAT subjects produced a significantly 

greater number of multiword responses. Whereas an average 

of only 6$ of the free associations of control subjects' 

were multiword, 37% of the free associations of mild DAT 

subjects' and 61% of the free associations of moderate DAT 

subjects' were of this type. Santo Pietro and Goldfarb 

(1985) interpreted the presence of multiword responses in 

their dementia subjects as "strong evidence for the 

probability that persons with senile dementia rely heavily 

on preserved syntactic strategies rather than eroded 

semantic ones" (p. 239). In accordance with this 
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interpretation, it would be reasonable to expect dementia 

subjects to produce a relatively large number of sentential 

multiword responses. However, analysis of mild DAT 

subjects' multiword responses revealed that 50% of these 

responses were definitional whereas only 24% were 

sentential. Further, 32% of moderate DAT subjects' 

multiword responses were definitional whereas only 21% were 

sentential. Therefore, although DAT subjects may have 

relied on their preserved syntactic knowledge when providing 

some multiword responses, the fact that more of these 

responses were definitional, rather than sentential, 

suggests that Santo Pietro and Goldfarb's explanation lacks 

explanatory adequacy. 

Other factors that may explain the occurrence of a 

large number of multiword responses in DAT subjects include 

a failure to remember task requirements and/or an impairment 

of metalinguistic knowledge. Deficits in attention (e.g., 

Miller, 1973; Ober, Dronkers, Koss, Delis, & Freidland, 

1986) and primary memory (e.g., Wilson, Bacon, Fox, & 

Kaszniak, 1983) are well documented in persons with DAT. 

These deficits may have interfered with DAT subjects' 

ability to remember to respond with a single word despite 

repeated instructions to do so by the examiner. 

Yet another explanation for the presence of multiword 

responses is that the DAT subjects were impaired in their 

metalinguistic awareness. Whereas some of the DAT subjects 
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verbally acknowledged that a single word response was 

required, and that their multiword responses may be 

inappropriate, other DAT subjects did not appear to 

recognize the discrepency between their responses and the 

type of response desired by the examiner. Thus, the large 

number of multiword responses by DAT subjects may be 

indicative of a deficit in comprehending what a "word" is. 

Summary 

The intent of this study was to investigate the nature 

of semantic memory impairment in persons with DAT using a 

free association task, a definition task, and an associate 

rank ordering task. The major findings were that DAT 

subjects presented a profile of free association responses 

that differed markedly from normal controls, DAT subjects 

were able to meaningfully define many of the stimulus words 

used in the free association task, and on the associate rank 

ordering task, DAT subjects were significantly poorer than 

controls in identifying the words that were most associated 

and unassociated with the stimulus nouns. Taken together, 

the performance data from these three tasks suggest that DAT 

subjects' semantic memory impairment can by understood as 

resulting, in part, from a deterioration in the associative 

structure between concepts and a loss of conceptual 

knowledge. 
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Appendix A 

Stimuli Used in the Free Association Task 
(Santo Pietro & Goldfarb, 1985) 

goblin behave adorable 

heaven forget happiest 

glee fail cute 

art let mere 

brownie explore rotten 

country prepare central 

gap tore mid 

news keep tall 

banana saluted woolen 

dollar arrive silent 

tub bake bald 

mile jump sick 
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Appendix B 

Scoring Criteria for Definitions 
(Wechsler, 1958) 

0 Points 

(1) an obviously wrong response; 

(2) verbalisms, e.g. "dress is ripped," when no real 

understanding is shown after inquiry; 

(3) responses that show great poverty of content or 

are very vague even after questioning. 

(Sample answer to the stimulus "dollar:" "I'd 

like to have one ... White ... Got one from the 

store.") 

1 Point 

(1) a response that is correct but which shows 

poverty of content; 

(2) a vague or inexact synonym; 

(3) a minor use, not elaborate; 

(4) attributes which are correct but not definitive 

or not distinguishing features; 

(5) example using the word itself, not elaborated; 

(6) correct definition of a related form of the word, 

e.g. "happy" instead of "happiest"; 

(Sample answer to the stimulus "dollar:" "More 

than a penny ... paper with a picture on it ... 

spend at the store ...") 
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2 Points 

(1) a good synonym; 

(2) a major use; 

(3) one or more definitive or primary features; 

(4) general classification to which word belongs; 

(5) several correct descriptive features which are 

not precisely definitive but which cumulatively 

indicate understanding of the word; 

(6) for verbs, definitive example of action or causal 

recognition. (Sample response to the stimulus 

"dollar:" Money ... Form of currency ... Used to 

buy things with ... One hundred pennies"). 
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Appendix C 

Stimuli Used in the Associate 
Rank Ordering Task 

Stimuli Choices 
12 3 4 

moon star light rocket fire 

spider web insect fright crown 

cheese mouse holes bitter soap 

thief steal crook gold drum 

cars trucks fast horse bath 

window glass light close stone 

hand foot glove left bench 

child baby toy soft grass 

sheep wool goat field ring 

doctor nurse man bill bush 

Note. Choices are ordered according to their strength of 

association to the stimulus. 1 = most associated; 4 = 

unassociated. 
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Appendix D 

TOTAL NUMBER OF FREE ASSOCIATION RESPONSE 
TYPES FOR DAT AND NORMAL CONTROL SUBJECTS 

Group Para Synt Rep UnR 

2 

2 

2 

2 

2 

2 

22 

22 

27 

26 

25 

26 

24 

34 

15 

34 

27 

31 

30 

20 

20 

29 

20 

15 

16 

23 

13 

14 

9 

9 

11 

8 

11  

2 

17 

1 

9 

5 

6 

12 

10 

5 

7 

8 

16 

6 

0 

0 

0 

0 

0 

2 

0 

0 

1 

0 

0 

0 

0 

1 

2 

1 

0 

0 

2 

3 

1 

0 

0 

1 

0 

0 

1 

0 

3 

0 

0 

0 

0 

2 

3 

1 

8 

9 

1 

1 
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TOTAL NUMBER OP FREE ASSOCIATION RESPONSE TYPES 
FOR DAT AND NORMAL CONTROL SUBJECTS (Continued) 

Subject 
Number 

Group Para Synt Rep UnR NoR 

21 2 11 18 2 0 5 

22 2 18 18 0 0 0 

23 2 24 10 0 1 1 

24 2 4 23 0 7 2 

25 3 13 16 2 5 0 

26 3 7 10 0 14 5 

27 3 8 10 3 10 5 

28 3 12 13 4 4 3 

29 3 14 10 1 7 4 

30 3 6 9 2 19 0 

31 3 5 11 3 16 1 

32 3 15 12 4 2 3 

33 3 13 12 0 8 3 

34 3 25 7 0 3 1 

35 3 21 10 0 2 3 

36 3 2 10 2 20 2 

37 3 2 23 0 9 2 

Note. Groups: 1 = normal controls, 2 .= mild DAT, 3 = 

moderate DAT; Para = paradigmatic; Synt = syntagmatic; Rep = 

repetitious; UnR = unrelated; NoR = no response. 



Appendix E 

TOTAL NUMBER OF ALTERNATE FREE ASSOCIATION 
RESPONSE TYPES FOR DAT AND NORMAL CONTROL SUBJECTS 

Subject 
Number 

Group Para Syn Rep UnR MW NoR 

1 1 21 13 0 1 1 0 

2 1 22 14 0 0 0 0 

3 1 25 9 0 0 2 0 

4 1 21 6 0 1 8 0 

5 1 25 11 0 0 0 0 

6 1 25 8 2 0 1 0 

7 1 22 11 0 1 2 0 

8 1 33 2 0 0 1 0 

9 1 15 17 1 3 0 0 

10 1 34 1 0 0 0 1 

11 1 26 8 0 0 2 0 

12 1 25 4 0 0 7 0 

13 1 28 6 0 0 2 0 

14 1 17 12 1 1 4 1 

15 2 8 5 2 2 18 1 

16 2 28 4 1 0 3 0 

17 2 15 3 0 8 9 1 

18 2 11 6 0 2 13 4 

19 2 1 6 2 0 26 1 

20 2 13 3 3 0 14 3 
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TOTAL NUMBER OF ALTERNATE FREE ASSOCIATION RESPONSE 
TYPES FOR DAT AND NORMAL CONTROL SUBJECTS (Continued) 

Subject 
Number 

Group Para Syn Rep UnR MW NoR 

21 2 5 7 2 0 17 5 

22 2 12 15 0 0 9 0 

23 2 22 10 0 0 3 1 

24 2 2 10 0 0 22 2 

25 3 8 5 2 1 20 0 

26 3 2 3 0 0 26 5 

27 3 8 9 3 10 1 5 

28 3 1 3 4 1 24 3 

29 3 9 6 1 0 16 4 

30 3 1 1 2 1 31 0 

31 3 0 0 3 1 31 1 

32 3 4 7 4 1 17 3 

33 3 3 3 0 4 23 3 

34 3 22 6 0 3 4 1 

35 3 4 2 0 0 27 3 

36 3 0 1 2 0 31 2 

37 3 0 1 0 1 32 2 

Note. Groups: 1 = normal control, 2 = mild DAT, 3 = moderate 

DAT; Para = paradigmatic; Synt = syntagmatic; Rep = 

repetitious; UnR = unrelated; MW = multiword; NoR = no 

response. 
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Appendix F 

MEAN DEFINITION SCORES (AND STANDARD DEVIATIONS) 
FOR DAT AND NORMAL CONTROL SUBJECTS 

Normals Mild DAT Mod. DAT F' £ 
(n=14) (n=10) (n=13) 

Definition 65.3 41.4a 22.6ab 78.8 .0001 
Scores 

Standard 3.4 11.3 11.0 
Deviations 

Note, 'df = 2,34. 

a Significantly different from controls at £<.05. 

k Significantly different from mild DAT at f><.05. 
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Appendix G 

CORRELATION COEFFICIENTS BETWEEN FREE ASSOCIATION RESPONSE 
TYPES AND CONCEPT DEFINITION SCORES IN DAT SUBJECTS 

Mild DAT Mod. DAT 
(n=10) (n=13) 

Response Type 

Paradigmatic .2* .3* 

Syntagmatic -.01 .02 

Repetitious . 1 -.02 

Unrelated -.3* -.3* 

No Response -.2* -.08 

* significant beyond the .0001 level. 
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