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ABSTRACT 

Specific types of speech disturbances were defined and 

frequencies of occurrence for 20 aphasic subjects and 20 norma l control 

subjects were compared. The scores of the aphasic subjects were examined 

to test Howes ' theory of a division of aphasic patients on the basis of 

rate of speech; Wepman ' s model of language with three.levels of 

integration; and Schuell's hypothesis of a general hierarchy of language 

deficit. 

The results supported the hypothesis that the speech disturbances 

studied are affected by aphasic deficit. The results did not fu lly 

support any of the three hypotheses with respect to division of 

aphasic subjects into separate types. The data agreed with data 

reported by Howes and by Benson with respect to the relationship of 

speech hesitations to rate of speech in aphasic subjects, but no 

relationship was found between r .~te of speech and paraphasic 

substitution or editing material. The Wepman model was not supported 

by a comparison of subj ects with primarily semantic, syntactic or 

p~agmatic deficit. Speech errors were not found to be scaleable 

across aphasic subjects (the Schuell model) but severity of deficit 

did appear to be an important factor in the distribution of errors 

among groups ba sed on the Howes and Wepman models . 

Possible patterns of relationship among types of speech errors 

were discussed . Aphasic subjects were found to have d i stinctive 



patterns of speech errors.. It was sugge~ted that a more detailed 

study with a l arger number of subj ects and more variables would be 

necessary to examine t he se patterns of deficit. 
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I Introduction 

The term aphasia has been applied to the impairment of language 

abilities when the deficit is due to disease or injury of the cerebral 

hemispheres . Nielsen (1948), in tracing the history of the study of 

aphasia has pointed out that diverse definitions of aphasia have 

been formulated, which often overlap the definitions of apraxia and 

of some of the agnosias , 

Much of the study of aphasia has been concerned with identifying 

different types of aphasic disorder and the specific language deficits 

which will occur with each type. Motor ( expressive) and sensory 

(receptive) aphasia have usually been identified as the two major 

types of aphasic disturbance, with amnestic aphasia ( anomia or anmesic 

aphasia, the inability to recall words) identified as a third type. 

Some authors have questioned the usefulness of the motor - sensory dichotomy 

because intermediate or mixed forms are f ar more common than purely 

motor or sensory ones. Weisenburg and McBride (1935) identified 

"predominantly expressive" and "predominantly receptive" types each 

of which displayed characteristic expressive and receptive disorders . 

Other authors (Head , 1926; Jakobson, 1964; Luria, 1965; Wepman & Jones , 

1964) have suggested classifications on the basis of the type of 

expressive disorders disp l ayed, differentiating among expr essive 

disorders involving word formation , syntactic structure or compre­

hension of mean ing. 

Many terms have been suggested to iden tify general types of aphasic 

disturbance and specific l anguage errors . Here also has been much 
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overlap in the cha r acterist ics which different authors subsume 

under any one term. The t erm paraphasia has been used by some 

authors to designate a wide range .of substitution errors (Nielsen, 

1948; Benson , 196n while other authors have distinguished between 

different types of paraphasic substitution (Weisenburg & McBride, 

1935) or have limited the term paraphasia to a speci fic type of 

substitution (Grewel, 1950). There have also been differences in the 

terms applied to types of paraphasic errors and to other speech errors. 

Weisenburg and McBride (1935) identify agrammatism as the loss of 

function words and t e legraph style with verbal omissions. They 

identify the total loss of syntactic rules as an extreme form of 

paragrarnmat ism. Howes and Geschwind (1964) define telegraphic speech 

as a reduction of function words and agrammatism as a total loss of 

syntactic rules . 

Systema tic linguistic analysis of the free speech of aphasic 

pat ients has provided a basis for comparison of specific types of 

l anguage deficit which, although often analogous to the terms applied 

in clinica l diagnosis , are usua lly more rigidly defined (Goodglass 

and Berko , 1960; Goodglass , Fodor & Schulhoff, 1967; Goodglass , Hyde 

& Gleason, 1964; Goodglass , Quadfase l & Timberlake, 1964) . However, 

Spreen (1968), in a review of psycholinguistic studies of aphasia, 

suggests that ~roblems may arise in identifying speech errors for 

l inguistic analysis as a result of the confounding effect of the 

presence of phonetic distortions, confusions and syntactic errors . 

The present study examines specific types of speech errors and 

hesitations tha t have been r eported in pr evious research on aphasia . 
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A system of classification of speech errors and hesitations is 

developed, and aphasic and normal speakers are compared for the 

frequency of occurrence of such characterist ics. Aphasic subjects 

are also compar ed to test for the occurrence of speech errors and 

hesitations in different subjects as predic t ed by previous research 

on aphasic types. 

II Revi ew of the Literature 

1) Paraphasia , paragrammatism and agrammatism in aphasic speech 

Any comparison of the presence of paraphasias in di fferent types 

of aphasic disturbance is complicated by the fact that there is no 

general ly accepted operational definition of what constitutes a 

paraphas i c error. The problem of identifying paraphasic disorders 

becomes even greater when the related disorders of paragrammatism and 

agr ammatism are considered. 

Howes and Geschwind point out tha t 11 
••• One of the great problems in 

t he fie l d of aphasia is tha t of finding adequate objective measures of 

linguistic impairment that are not pure l y empir ical but that have a 

useful t heoretical background as well. ... 11 (Howes & Geschwind , 1964 , 

p . 229) . With the initial problem of isolating relevant objective 

measures for quantitative studies , additional problems ar i se in 

r e l a ting such findings to the results of studi es based on c l inical 

observations and of i dentifying reasons for possible discrepancies 

between the two types of study . 

Comparison of the studies by Howes (1965a ; 1965b) and by Benson 

(1967) i nvolves such problems when the frequency of occurrence of 

par aphasias reported in t he two studies are considered. The major 
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emphasis of Howes ' study was on objective analysis of variables related 

to .word frequency . The r esults with respect to paraphasias , word 

fragments, pause fillers and repetitions were reported briefly and 

not discussed in detail . The Benson study was based on clinical 

judgments of the speech characteristics of patients and the standards 

for these judgements were discussed in detail. 

On the basis of quantitative analyses of several properties of 

the language of aphasic patients , Howes (1965a; 1965b) has identified 

two distinct patterns of aphasic disorder which are characterized 

respectively by an abnormally low and an abnormally high rate of 

speech. Using data based on the number of words produced during the 

total interview time (including the time occupied by the interviewer ' s 

questions) he found a range of 12 to 220 words per minute in aphasic 

subjects compared to a range of 100 to 175 words per minute for normal 

control subjects. The study compared two groups of aphasics; those 

that fell below the normal range (less than 100 words or mo r e per minute) 

and those that fell within or above the normal range (100 words or 

mor e per minute). Aside from rate of speech, the properties of free 

speech measured were: 1) the distributions of word frequencies; 

2) the distribution of word l engths; and 3) the proportion of paraphasias , 

word fragments , pause fi ll ers , and repetitions of immediately preceding 

words. 

Howes based his comparion of word fr equency distributions on 

the relationship of word frequency distributions discovered by Zipf . 

Zipf showed that if the rank of words in order of their frequency of 

occurrence is entered logarithmically on the abscissa and the 

logarithmic frequency of occurrence on the ordinate, the resulting 
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r egress i on line would be a s traight line . Howes found tha t, although 

the word frequency distribution for aphasic subjects had the same 

mathematical form as those for normal subjects , there was a decrease in 

the number of different words used resulting in a l owered Type Token 

Ra tio (TTR , the number of word types over t he total number of word 

tokens) or a r aised Mean Fr equency of Occurrence. 

Howes r eported the following differences in the characteristics 

of f ree speech for the two groups of subjects. 

Group A (decreased speech rate) exhibited a marked shift of the 

word- frequency distribution, i ncreased r epetition of words , a decrease 

of interstitial words , a reduced proportion of personal pronouns , 

increased proportion of pause fillers, greatly increased word fragments 

and incr eased fr equency of paraphasias . 

Group B (normal or accelerated speech rate) exhibi t ed a pattern of 

measurements that clearly contras ted with the pattern of Group A 

subject s , but did not present a simple pic ture of proportionat e change 

as did the first group. There was only a slight shift in the word­

frequency distribution, repetition of words was normal and there was 

a slight increase in fill ed pauses and in word fragments, and an 

increased frequency of paraphasias . 

Benson also found differences in aphasic subjects with respect 

t o rate of speech . He divided his subjects into three groups: 1) those 

with a r ate of 50 words per minute or less (comparab~e to tl1e lower 

extr eme of Howes ' Group A) ; 2) those with a r a te of 150 words per 

minute or more (comparable to the higher extreme of Howes ' Group B) ; 

and 3) those subjects whose rate of speech fell be t ween these two 

ext~emes . Benson ' s l owest and highest r ate of speech groups showed 
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patterns of speech characteristics comparable to those ou tlined by 

Howes . The major difference between Benson a nd Howes studies was 

that Benson found that paraphasic substitution was rare for Group A 

and fr equen t for Group B, while Howes found above norma l occurrence 

of paraphasias for bo t h groups with no difference between the groups . 

In the Howes study , al l speech samp l es were transcribed according 

to a careful ly specified s e t of rules and coded for computer analysis . 

In the Benson study , patients were evaluated on a three point scale 

for each of the variables used, on the basis of examination protocols 

and judgements of tape recordings of spontaneous speech. It is 

apparent, that f or a certain type of verbal substitution , informat ion 

that is available during clinical evaluation may be lost in a linguistic 

analysis of speech. For example, if a patient r eports in a taped 

speech sample that he dropped a book , when in fact he dropped a pen, 

this error will not be detected . If this type of error were a 

discriminating variable between groups A and B, the di f fer ences in 

method of collecting data could account for some of the differences 

i n results . A further probl em is apparent when Benson ' s description 

of his standards for identi f ying the presence of paraphasic errors 

is examined. His standards seem designed to place more emphasis on 

t he absence of dysarthria than on the presence of paraphasia . That 

is , a paraphasic error is any substitution error which is not accompanied 

by dysarthria . 

11 
• • • we may consider paraphasia as a process of substitution 

and outline three types signifying the type of substitution. 
Litera l paraphasia is considered t he subs titut ion of a single 
phoneme ( 11 the grass is gree l 11

) , verbal par aphasia , the 
substitution of an entire word ( 11 the gra ss is blue") a nd 
neologism , i. e ., substitution of an unintelligib l e or meaning­
less group of sounds for a word (" the gra ss i s grumpfs11

) •• •• 
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Both ~iteral paraphasia and neologis tic speech must b~ 
differentiated from dysarthria and while this is usual ly 
possible it is not always clone with ease . The ease of 
production of speech is a helpfu l gu ide as most paraphasic 
speech is easily and rapidly produced in contrast to the 
effort which often accompani es dysarthria . .. . 11 (Benson, 1967 , 
p . 379) 

This method of discriminating types of speech errors i s not unpreceden t ed . 

Head (1926) also distingui shed be tween defective word formation which 

is accompanied · by a slow rate of speech, and verba l jargon or 

disintegration of the inter na l structure of words which is not 

accompanied by dysarthria. However , not all authors agree tha t the 

distinction between mispronunciation and litera l paraphasia is a valid 

one. Weisenburg and McBride (1935) distinguish be tween the two types 

of error in theory , but argue that literal paraphasic errors are 

s i milar to the errors in word form resulting from mispronunciation 

and that the two types of errors cannot be reliably distinguished 

a l though mispronunciations are more likely to be di storted by faulty 

enunc i ation . 

Other authors (Brain , 1965; Cr ewel , 1950) have not considered 

l i teral paraphasia and verba l paraphasia together , but emphasize the 

concept of l anguage disturbances as disruptions of speech- schemas 

a t d i fferent l evels of l anguage function . Crewel has ident i fied f ive 

sys t ems of signs: 1) phonemic ; ~ phonetic- semantic ; 3) word-formation ; 

4) sentenc e format i on ; and 5) accents. He defines only t hose error s 

t hat occur at the l evel of "word- formation'' i. e. errors that consi s t 

of '' • •• t he composition of words f r om their syllables or of compound 

words out of their component parts .... " (p. 104) , as paraphasias. 

The traditional classif ications of motor aphasia , receptive 

aphasia and amnestic aphasia have considered par agr ammatism a s a 
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type of paraphas i a associated with receptive aphasia and have linked 

t e legraph style with motor aphasia. AgralTUllatism has been classed 

both as a severe form of paragrammati sm and as a separate class of 

error associated with motor aphasia. However , some authors 

(Jakobson , 1964 ; Luria , 1965; Wepman & Jones , 1960 have distinguished 

betwee.n disorders which involve br eakdown in the r el ationship of words 

to meaning (sim.ilarity disorders) and those which involve a brea kdown 

in the syntactic relationship of words (contiguity disorders). They 

have linked paraphasias which involve semantic substitution with 

similarity disorders , and paraphasias which involve substitution of 

a word into t he wrong grammatical slot with contiguity disorders . 

2) Models of language funct ion 

Several mode l s of l anguage function have been suggested to 

explain observed speech di sturbance syndromes . Three of these will 

be discussed in relation to the occurrence of paraphasic and 

paragrammatic disorders . 

In the study described above , Howes identified two distinct 

patt erns of aphasic disorder which are characterized mainly by a 

difference i n rate of speech. Howes has suggested that Type A 

corresponds to Broca ' s aphasia , while anomic aphasia a nd Wernicke ' s 

aphasia r epresent two different degrees of severity of the type of 

aphasia represented in Type B. He has suggested tha t these two types 

r epresent breakdown in two different systems of l anguage production 

(Howes, 1965b). 

Howes hypothesises tha t Type A aphasia r esult s from disturbance 

of the «:system wh i ch functions as a word selection mechanism. Disruption 

of the 0(. system would r esult in decreased efficiency of word selection; 
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latencies of word selection would be increased and rare words would 

become more difficult to produce in comparison to high frequency 

words. Selection of the components of words will also be disrupted, 

r esulting in pronunciation errors, word fragmentation and disturbed 

speech rhythm. 

Type B aphasia results from disturbance of the /3 system. The 

system is responsible for the integration, coordination and 

codification of the potential information that can be expressed 

verbally. Severe injury to the 1 system will result in the production 

of words that are unrelated to the stimulus situation. The flow of 

words will be undisturbed because of an intact o<. system. Because of 

impairment of the pre-selection function of the I} system, there is 

a tendency toward continued discourse on a limited subject, irrelevant 

speech, and jargon. Small lesions to the I) system would have a less 

noticeable effect , particularly in ordinary conversation where the 

output of the system is not uniquely related to the input . It is 

mostly in t asks such as naming objects or giving specific answers to 

questions that the effects of small lesions to the !) system would be 

evident. 

An alternative to Howes ' division of subjects is a division on the 

basis of similarity and contiguity disorders . Wepman and his associates 

(Wepman & Jones , 1964; Wepman , Jones , Bock & Van Pelt , 1960) have 

suggested a model of language with three l evel s of integration: 1) the 

semantic process of word selection; 2) the syntactic process ; and 3) the 

arousal of a meaningful sta te . They suggest that l anguage disturbance 

will be of at least three types which they have labeled, after Morris 

(1938), semantic , syntactic and pragmatic . 
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Wepman has def ined s emantic aphasia as a deficit in the semantic 

act of symbol formation . Wepman and Jones (1964) found 11 
•• • in some 

patients a severe constriction in vocabulary where word usage tends 

to be limited to the more frequent words of the language . ... the 

classical term ' anomia ' did not rigid l y apply because within the 

verbal product _was found an adequate use of all the parts of speech 

represent ed by the most frequent words of the language , with marked 

underuse of the l ess frequent words . .. . " (p.193). Fillenbaum , Jones 

and Wepman (1961) suggested the Type-Token Ratio as a measure of 

diversity in vocabulary but were unable to i nterpret the results of 

this measure adequately because of the sensi tivity of the measure to 

differences in sample size. They found that measures involving 

Yule's 1 , the distributions of words according to grammatical function 

and sequentia l dependencies in form class usage reflected difficulties 

in the word-selection and sequencing processes. 

The syntactic aphasic retains the ability to nominate specific 

symbols, but " • • • displays a loss of the g_rammatical functions of 

l anguage and shows a paucity of use of interstitial connectives 

between the signs . • .. " (Wepman & Jones , 1964, p . 192). 

Pragmat i c patients" •. • speak with a well-r etained i ntonational 

pattern .. . . Normally informative words appear with adequat e syntax , 

yet the over- all context is inappropriate , often disordered and 

chaotic . .. . " (W epman & Jones , 1964, p . 194) . 

In contras t to the above classifications based on differences 

i n types of l anguage dysfunction , Schuel l (Schuell & Jenkins , 1959; 

Schuell , Jenkin s & Jiminez- Palon, 1964) has hypothes ized that all 
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aphasias are part of a general hierarchy of language deficit. 

Differences that are found in the l a nguage ability of aphasic 

patients represent differences in the severity of the disorder , not 

differences in type of defect . To test the hypothesis of a unitary 

dimension of language, Schuell and Jenkins performed a Guttman Scale 

analysis on t es ts from the Minnesota Test of Differential Diagnosis 

of Aphasia . They found that tests presented visually, auditorily, or 

by 11 general directions" and r equiring responses through gross motor 

areas, fine motor areas or " High l evel" speech functions were scalable 

in order of difficulty on a single dimension. Schuell, Jenkins and 

Carroll (1962) factor analyzed scores of aphasics on the Minnesota 

battery and identified a genera l language factor , and also factor s of 

visual discrimination , visuospatial behavior , gross movements of the 

speech musculature, and r ecognition of a stimulus equivalence. The 

authors interpreted t hese results as supporting the exis t ence of a 

single dimension of "pure" language deficit which may coexist with 

specific sensory or motor deficits. 

Al though Schuell has not tested her hypothesis on free speech 

samples , she has suggested a tentative mode l for a language system 

based on observations of aphasic disorders. Both the learned elements 

and the l earned rules of language are stored in long-term memory units. 

It i s at the stage of retrieval of these coded elements that the 

breakdown of verbal processes occurs in aphasia. The extent of 

l anguage deficit is r elated to the extent of the disruption of the 

retrieval system. 

If Schuell ' s hypothesis is correct, subjects will not be discrim-
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inated by the type of errors which they make. Instead , the number of 

errors of a specific type which occur in the speech of a subject will 

be a function of the relative frequency of that type of error and of 

the extent of the deficit in that subject. 

3) The occurrence of hesitation phenomena in aphasic and normal speech 

It has been r emarked (Head , 1926; Lenneberg, 196n that all types 

of speech error made by aphasic s are found at some time in normal 

speech; the extent and quantity of errors distinguish aphasic speech 

from the speech of normal persons. This is particularly true of 

hesitat ion phenomena. Pauses, r epetitions , correct ions, restructuring 

of sentences and incomplete utterances a ll occur in norma l speech. 

Mahl (Kas l & Mahl , 1965 ; Mahl, 1956 , 1959) related such hesitation 

phenomena to the II jumbl ed" , 11 confused" or II flustered" speech 

observable during periods of anxiety . From a caref ul analysis of 

instances of extreme speech confusion, he established eight categories 

of speech disturbance: 1) Pause fill er ("ah") ; 2) Sentence change; 

3) Repetition ; 4) Stutter ; 5) Omission; 6) Sentence incompletion; 

7) Tongue slips; and 8) Intruding incoherent sound . 

Mahl has found that there are 11 •• • striking individual differences 

in the frequency of speech disturbances and in the r elative 

predilections for the individual categories of disturbance .... " 

(Mahl , 1959 , p . 114) . Other authors (Fel dstein, Brenner & Jaffe, 1963; 

Lay & Paivio , 1969 ; Levin , Silverman & Ford , 1967 ; Maclay & Osgood, 

1959; Martin & Strange , 1968a , 1968b) have found similar speech 

disturbances (hesi tation phenomena) to be r eliab l e measures for 

comparison of individuals . 
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Descriptions of the characteristic expressive disorders in 

different classes of aphasia include the means by which a patient 

compensates for dis turbances in his ability to produce language . 

Some of these compensatory mechan i sms are similar t o the s peech 

disturbances described in the literature on hesitation phenomena . 

Head (1926) included clinical observations of such features in 

his descriptions of four classes of language dysf unction; verbal 

defects, syntactic defects, nominal defects and semantic defects . 

1. Verba l defects are characterized by the inability to form 

words at the concep tual and articulatory levels. 

Accompanying compensatory mechanisms are: 

(a) substitution of near synonyms for the target word ; 

e . g. "·· • ' but I never found we were much in pocket by 

her . . . her ... thrift ... or her .. . l want another word . .. • ' 

• • • the word he was seeking was ' economy ' ..• • " 

(b) word finding difficulties which may lead to reconstruction 

of sentences on a different plan; 

( c) r epeated attempts to correct defective articulation. 

2. Syntacti c defects are charac t erized by loss of grammatical 

structure with very l ittle recognit ion of errors or self-

correction . 

3. Nominal defects involve an inability to find appropriate 

names or categorical ter ms in which to express i deas . 

Accompanying compensator y mechanisms are: 

( a) r e tracing to convey meaning by changing the form of a 

phrase ; 
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(b) use of gestures , ready made phrases or slang to 

complete sentences. 

e.g . " . •• ' putting heavy guns on to it, ' . . .• to imply 

that much effort had been used . • . "I made a priceless 

blob, ' ( a mistake in tact) •. . . 11 (Head , 1926, p . 241) . 

4. Semantic defects i nvolve lack of recognition of the ful l 

significance of words and phrases. Sentence ar e often l eft 

unfinished and trail away aimlessly. 

Weisenburg and McBride (1934) also found differences be t ween 

aphasic types in the kind and amount of false start and incomplete 

material that was produced. 

1. The predominantly expressive class showed awar eness of 

errors in: 

(a) r epeated attempts at words; 

(b) fr equent and prolonged hesitations for words. 

2. The predominant ly r eceptive gr oup showed very little 

hesitat i on for words or r ecognition and correction of errors . 

3. Amnestic a phasics showed: 

( a) long hesitations for words; 

(b) use of colloquia l expressions that are not precise in 

their signif icance for t he particular s ituation. 

(c) use of automatic or well-learned series to arrive at the 

t arget word ( e . g. counting to the desired number) . 

The speech disturbances from Mahl ' s classi fication which are 

representative of the compensatory mechanisms described by Head and 

by Weisenburg and McBride are " Sentence change" and "Sent ence 

incompletion" . These categories are roughly equivalent to the speech 

hesitations labeled by Maclay and Osgood "false Start Retraced'' and 



- 15 -

"False Start Non- retraced" . Levin, Silverman and Ford (1967) have 

further differentiated among False Starts Retraced to identify the 

following sub types: 

" . .. 2) Grammatical correction: ' The balloons go- went up. 1 

3) Word order correction: "The red is water-The water is 

r ed. 11 4) Lexical correction: ' The circles-the discs are 

the same. 1 
• • • 6) Phonological correction: "Tha t ' s t he i dear­

the idea. 1 
... 

11 (Levin et a l, 1967 , p . 561) 

For the purposes of aphasic r esearch , a mor e useful classification might 

combine grammatical correction and word order correction under a single 

category, as both involve errors in syntactic processes . It would 

also be useful to include categories for situations where there is no 

apparent error in the false start and where an error is left uncorrected 

in the retrace. 

Classifications of speech disturbances have not included 

distinctions between types of non- retraced false starts . The distinctions 

made by Head among types of compensatory mechanisms indicate that sub­

c l assifications of non- r e traced false starts may be useful in comparing 

aphasic patients (i.e. Semantic defects ar e accompanied by unf inished 

sentences with no evident recognition of the incompleteness . Both 

verbal and nominal defects are accompanied by stated r ecognition 

of the incompl eteness , such as "I don ' t r emember the name" , and by 

sentences which are restructured to complete the meaning) . These 

differences in i ncompl e te material could be i dentified by the 

following subtypes of non-retraced f a l s e s t art material: 

1. Total incompletion - sent ences tha t trail off or for which 

the meaning and syntax are l eft incomplete. 
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2. Semantic incompletion - sentences for which the syntax is 

completed with a semantically empty word , phrase or clause . 

3. Syntax incompletion - sentences for which the syntax is 

never comple ted , but for which the meaning is carried 

through to the following sentence (or sentences) . 

Head and Weisenburg and McBride found differences in the extent 

to which aphasics of different types recognized errors in their own 

speech and in the manner in which they attempted to correct errors or. 

to compensate for l anguage deficit . 

It might be expected that if aphasic subjects can be differentiated 

on the basis of free speech characteristics , such subj ect groups would 

a l so differ in the type and amount of editing material (False Starts 

Retraced and False Starts Non-retraced) produced. Specifically , if 

aphasic patients can be differentiated on the basis of speech rate 

as Howes and Benson suggest , or on the basis of the type of speech 

deficit as Wepman suggests , it would be expected that there would be 

differences in the occurrence of editing material in such groups . 

III Purpose and Hypotheses 

The purpose of the present research was to test the validity 

of the •theories of language proposed by Howes, Wepman, and Schuell by 

comparing the characteristics of the free speech of aphasic patients 

di vided into groups as suggested by the above theories. A secondary 

purpose was to examine the r e lationship between different aphasic 

types and the editing material produced. 

The following hypotheses were tested: 

1. Errors, hesitations and editing material will show dif f erent 
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frequencies of occurrence in aphasic subjects than in normal 

subjects . This will be reflected in a difference in the 

distributions of scores for normal subjects and for aphasic 

subjects on each type of speech error and editing. This i s a 

general hypothesis investigating the differentation of a 

normal and an aphasic population by the types of errors under 

study . 

2. ( a) The occurrence of word fragments , pauses , pause filler s and 

repetitions of words will be greater for subjects with a slow 

rat e of speech than for those with an accelerated speech rate. 

This hypothesis is based on the theory of language change developed 

by Howes . 

(b) The occurrence of all types of word substitution and word order 

errors will be greater for subjects with an accelerated speech rate 

t han for those with a slow speech rate. This hypothesis is based 

on the resu lts of Benson ' s study with respec t to par aphas i as, wh i ch, 

a l though they were in agreement with Howes ' theory of language change , 

did not agree with the results of Howes ' study . 

( c) There will be differences i n the t ypes of editing produced by 

subjects with different rates of speech . 

3. Groups identified on the basis of Wepman ' s c l assif i cat ions of 

Semantic , Syntactic and Pragmatic aphasia will produce editing 

mat erial which is related to the type of aphasic- deficit exhibited 

( e.g. Semantic aphasics will have the grea t est number of 

semantically and syntactically incomplete sentences while pragmatic 

aphasics will have the greatest number of totally incomple t e 

sentences). 
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Hypotheses 2 and 3 are not conflicting in that both explanatory 

concepts could be accepted by the results of this study . 

4. Speech errors (mi spronunciations, jargon, neologisms, and 

paraphasic and paragrammatic errors) will be found to be 

scalable with respect to frequency of occurrence for all 

aphasic subjects . This hypothesis will t est Schuell 1 s theory of 

a single dimens ion of language deficit. This is an alternative 

hypothesis to hypotheses 2 and/or 3 since it r ejects the notion· 

that distinct types of aphasia can be found. 

I V Method 

1) Subjects 

Manuscripts and tape recordings of speech samples from a l arger 

study (Spreen & Wachal, 1970) were used for the analyses . 

The experimental subjects were 20 aphasic speakers between the 

ages of 13 and 77. The mean age was 45; the median age , 50 . 5. All 

experimental subjects had cerebral lesions sustained between 2 years and 

1 month prior to the interview. Full information on medical findings 

including a neurological workup , EEG , x-rays, angiography , echoencepha­

logr aphy , and observation during surgery (if patient underwent surgery) 

are available for all patient s . In order to be accepted into the aphasic 

group the diagnosis of aphasia had to b e made by the attending neurologist 

or neurosurgeon during his examination . All subjects were free of 

confusion and anosognosia and , with few exceptions , were hospital 

inpatients. Except for the diagnostic requirements , all patients were 

unselected consecutive admissions to the Royal Jubilee Hospital , 

Victoria, B.C. 
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The control group consisted of 20 hospitalized patients matched 

for sex , age and educational background with the aphasic group . 

Subjects under 25 years of age were matched within one year for age; 

25 to 40 year olds were matched within 2 years and subjects over 40 

were matched within 5 years of age. When an aphasic subject had 

received his education in a school system that differed from the 

standard North American system, or when the subject had not completed 

secondary school, the control subject was matched for an approximate' 

equival ent in number of years of education . Occupational level was also 

taken i nto consideration. All control subjects were hospitalized for 

reasons other than central nervous system or psychiatric disor der . 

2) Procedure 

Speech samples were recorded on tape and transcribed in standard 

English spelling (Webster ' s, 1965). The t otal word count (number of 

utterance tokens) for each subject consisted of: 

1. A main word count (number of word- tokens) which included 

recognizable English words, vocal gestures (uhhuh, uhnuhn, 

etc . ) and neologisms . 

2. A supplementary verbal count which included pause fillers , 

unrecognizable sounds (utterances which , because of faulty 

speech or technical problems, could not be phonetically or 

semantically identified) , and word fragments. 

Transcripts were standardized in l ength so that they _ended at the first 

sentence completed following the thousandth word token. Punctuation 

and utterances other than standard English words were entered according 

to a specific set of rules (Spreen & Wachal , 1970). 
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Each speech dis turbance was identified on the basis of the following 

definitions. Items marked with* were selected from the variables used 

by Spreen and Wachal . All other items were coded for the present research. 

A. Speech errors 

*l . Mispronunc iation 

Theoretically a distinction can be made between an inability to 

form phonemes (mispronunciation) and errors in phoneme choice or 

in ordering of phonemes (literal paraphas i a) . It is, however , 

difficult to make this distinction in actual speech. In the present 

study , all errors in word production that r esult from dysarthria , 

phoneme subs titution and addi tion or omission of phonemes were classed 

as mispronunciations . Another distinction that i s often difficult 

to make is that between errors at the phonemic l eve l and errors at the 

l evel of word choice. Dec i s ions of this type were made on the basis 

of the extent of the phonetic and semantic r elationship of the 

chosen word to the correct word (e.g. 11Dust berry' for " just very" 

and "ride" for " write" are mispronounced, while " said" for " set'1 

and " hockey'' for " hobby" are incorrect word choices). 

2. Jargon 

These include neomorphs which consist of combinations of phonemes 

which do not form r ecognizable Englis h morphemes, but which from 

context or intonation can be identified as serving the grammatical 

function of a word , even though the specific function may be 

i ndeterminate (e.g. He is gline) . 

3. Neologisms 

These are word substitutes which cons i s t of a combination of a 

neomorph and a regu l ar English morpheme or of a combination of 
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English morphemes which does not occur in the English lexicon 

(e.g. drufferly, goading). 

4. Telegraph style 

This includes all omissions of function words . (e.g. I going home 

today; I gave the book Mary . ) 

5. Paraphasias 

The following terms and definitions were selected as a means of 

supplying a framework for comparison of types of speech errors 

that possibly could be included under the classification 

11 par aphasias". Consistency with historical definitions was 

considered secondary to linguistic consistency. Grammatical 

errors refer to errors that involve the whole language mechanism 

and cannot be defined as specifically semantic or syntactic . 

a) syntactic selection errors - substitution of a syntactically 

incorrect form of a word into a sentence . (e. g. I arm hurt; 

Can you helping me?) 

b) syntactic ordering errors - errors in word order. A group of 

related word order errors was scored as one error. (e. g. We are 

sure getting done something today; We went up to a ride for a 

river . ) 

c) paralogisms - substitution of a semantically incorrect word in 

the correct grammatical slot (e. g . Then I have to go to the 

spoons) • 

d) paragrammatic unit - substitution of a s emantically and 

syntactically incorrect word into a sentence. This may be 

by direct substitution or by the addition of an extra word 

• 
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(e. g. I just love to week the old shop. I had several tests 

at then). 

e) semantic deficit - loss of meaning while syntax is retained . 

Each utterance which could be considered independent by 

syntactic structure and/or intonation was scored as one 

error (e.g. As soon as it catches me it ' s got me swallowed ; 

We are my work) . 

f) agrammatism - loss of meaning and syntax . Each utterance 

which could be considered as independent by intonation was 

scored as one error (e. g. And here get the working warders 

considering of the then are red the red machine there with the 

damness) . 

B. Speech hesitations 

1. Word fragments 

*a) dependent units - ut t erances which bear a phonol ogical or 

semantic relationship to the surrounding mater ial . 

* b) i ndependent units - one or more phonemes that cannot be 

r ecognized as being r e l ated to the sur rounding material. 

2. *Pauses 

hes i tations of½; second or more occurring within t he sub ject ' s 

speech . 

3. *Pause fillers 

hesitation noises or non- words used to f ill a pause. 

4. *Repeti tions 

These are exact r epetitions of a preceding word , par t word or 

group of words . They are usually immediate but there may be 

an i ntervening short , punctuating utterance , almost on the l evel 
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of "automatic" speech, which does no t add any unique informa tion 

to the entire s entence. Each wor d or part word tha t was conta ined 

in a repetition was s cored as one hesita tion. 

C Editing 

1. False Starts Re traced 

(In each of the foll owing types, any word or group of words which, 

by intona tion , could be identified as an independent fal s e start 

was given a score of one . ) 

a) for phonological correction (e. g. one of the first--ens --explorers) 

b) for grammatical correction ( e. g. I would--like talk-- like to t a lk) 

c) for l exical correction (e.g. --They don ' t remem--They don 't forge t) 

d) with an error left uncorrected (e.g. He--pattarnded--patternded 

it after) 

e) for a change where no identifiable error occurs in the false 

start or the r etrace. ( e . g. I am staying- - at--with my folks ; --! 

used to--at one time I used to) 

2. False Starts Non- retraced 

(Each independent group of wor ds was scored as one false start,) 

a) syntactic incompletion - sentences for which the syntax is never 

completed , but for which the meaning is carried through to the 

foll owing sentence (or sentences) . This involves a complete 

restructuring of the ma terial. (e.g. And then by the time we 

arrived at the Jubilee Hospital . • • ! had to wait for Dr , 

Scott-Wa llace--was- - happened to be in the hospital. And he 

examined me for r eflexe s and so on. But by this time I wasn ' t 

able to speak to him. ) 
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b) semantic incompletion - sentences for which the syntax is 

completed with a semantically empty word , phrase or clause 

or in which a colloquial expression which is not precise in 

its significance for the situation is used in place of a 

more direct word . (e.g. She is ••• I ' ll think about it later; 

I saw Tom, Bill and .• . What was his name?) 

c) total incompletion - sentences that trail off or for which 

the meaning and syntax are left incomplete. ( e .g. We thought 

that would be . •. And then in September we came here.) 

3. Semantic editing 

Word searching interruptions (e.g. Well we call him uh , oh now 

wait a minute, forget about it sometimes, Buddy. ) or changes in 

semantic content without a syntactical interruption. These 

involve an expressed awareness of the change in semantic content 

which is not present in False Starts Retraced (e. g. I just had a 

head, not a head, an ear operation; That was in May , no , just 

the beginning of June) . One score was given for each position 

where such an interruption or correction occurred. 

A visual record of the sequences of sound and silence for each 

speech sample was obtained using a Grason-Stadler Model E7300A- l 

Voice Operated Relay , a Mark II Brush Recorder and an Ampex Tape 

Recorder Model 602 with two speaker-amplifiers Model 622. 

The length of each pause of one unit (1. 25mm or t second) or 

more was measured on the ink tape produced by the brush recorder. The 

length of coughs, sighs and laughter of the subject were measured 

and subtracted from the total of the surrounding pauses. The number of 
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units of pause time were indica t ed on the manuscript above the 

word which preceded the pause. Examiner interruptions (the time 

elapsed from the l ast word of subj ec t speech to the l as t word 

of the following examiner speech) were indicat ed on the manuscript 

i n units of pause time. 

A total- time measure for each subj ect was obtained by measuring 

the time elapsed from the utterance of the first subj ect word entered 

on the transcrip t to the utter ance of the last subject word entered . 

Both Howes and Benson used a total- time measure in calculating a words 

per minute score for subjects . For t he present study , it was 

considered that the time taken for examiner interruptions wou l d be 

as much a function of examiner differences as of subject differences ; 

i nclusion of examiner interruptions in t he time measure could result 

in a spuriously low rate of speech for some subjects. Therefore, 

a net speaking time (after subtraction of examiner interrupt i on time) 

was used to calculate rate of speech. 

Another artifact that could have contributed to differences in 

r a t e of speech was the structure of the interview. Examiners were 

i nstructed to encourage subjects to talk as much as possibl e and 

t o interj~ct r emarks or questions onl y when it was obvious that the 

subject would not continue on his own i nitiative . This could r esult 

· i n l onger pauses than would be found in ordinar y diaglogue (Goldman­

Ei sler , 1968, found that pauses in ordinary dia l ogue were never 

l onger than three seconds . ) . These l ong hes itations could be rel ated 

t o a reluctance to talk or to difficulty in choosing a topic as well 

as to specific speech charac t eristics . lt was decided howeve r , that 

exceptionally long pauses in aphasic speech would often be a function 
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of difficulty in produci ng words and so should be included in the 

time used to calculate rate of speech . 

3) Grouping of Subjects for Analyses 

To t est hypotheses 2a and 2c, it was decided to use a three 

group divis ion on the basis of rate of speech , similar to that u sed 

by Benson . Howes ' theory of language change predicts a differ ence 

between aphasic speaker s with a rate of speech which is be low normal 

and those with a normal or accelerated rate of speech. Any dichotomous 

division of aphasic subjects will necessarily be arbitrary and related 

to a specific norma l sample. A three way division makes it possible 

to identify those subjects that are definitely below the norma l 

range and those which are definitely within or above the normal 

range. The third group includes all subjects whose scores fall 

within the marginal area. 

Comparison of the distributions of rate of speech scores for 

aphasic and normal subjects in the present study indica ted tha t all 

aphasic subjects fell within or below the distribution of norma l 

subjects (see figure 1). Ther e were no subjects who showed abnormally 

high ratffi of speech as reported by Howes . Aphasic subjects were 

assigned to gr oups on the basis of the relation of their scores to 

the distribution of norma l scores . Group A had scores which we r e 

more than three standard deviations below the normal mean. Group 

B had scores t wo to three standard deviations be low ihe mean, and 

Group Chad scores within two standard deviations of the mean . 

To t es t hypothesis 3, subjects were divided into three groups , 

semantic (Group D) , syntactic (Group E) and pragmat ic (Group F) , each 
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FIGURE 1 

Distributions of Rate of Speech Scores for Aphasic Ss o- -- -o and for 

Normal Ss ~~--x , and Boundaries for Aphasic Groups Based on the 

Distribution of Normal Scores 
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representing speech deficit in one of the areas of integration defined 

in Wepman ' s model of language. The mea n frequ ency of occurrence of 

word types (the reciprocal of the Type Token Ratio) was used as 

the criterion for identifying semantic deficit. The mean was 

considered to be more appropriate for the present analyses because 

the direction of greater deficit is the same as for the frequency of 

errors and so can be more readily compared to types of errors for the 

purpose of classification of subjects. Fillenbaum et al (1961) had 

difficulty in interpreting data obtained on the TTR because of the 

sensitivity of the measure to sample size. This did not present a 

problem in the present study because the speech samples were standardized 

f or length . Syntactic errors inc luded syntactic selection errors , 

t elegraph style and syntactic ordering errors. Pragmatic errors 

i ncluded semantic deficit and agrammatism. 

T scor es were computed for the mean frequency of word types and 

for each error type. The T scor es for the mean , for syntactic errors 

and for pragmatic errors were compared for each subject and t he 

subject was assigned to the group for which his T score was highes t. 

To t est hypothesis 4 a Guttman Scale Analysis (Guttman , 1950) 

was performed on the t en speech error scor es (mispronunciation , jargon , 

neologism, telegraph style and the six types of par aphasia) for a ll 

aphasic subjects . 

V Analysis and Resu l ts 

Each speech disturbance was coded for computer ana l ysis as 

specified under procedure. A computer program (Wachal & Spreen , 1970) 

was used to compute the frequency of each variable for each subjec t 
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and to translate the raw frequency scores into relative frequencies 

based on the total number of words and oddments produced. The 

relative frequency scores were used in comparing the experimental 

groups on each of th e relevant variables . 

The shapes of the distributions for normal subjects and for 

aphasic subjects were compared for each of the dependent variables 

(speech errors, speech hesitations and editing as described in the 

procedure section ; see figures 2 through 13) . The results of 

two-tail ed t - tests showed that the mean scores for aphas ic subjects 

were significantly higher (p < . 05) than the mean scores for normal 

subjects on all variables except jargon ( see fi gure 4) and telegraph 

style (see figur e 6) . For all variables, the range of scores for 

aphasic subjects was gr eater than the range of scores for normal 

subjects, with a relatively low frequency of occurrence of each 

speech disturbance type in normal subjects . For each of the variables , 

there were some aphasic subj ects whose performance was similar to 

that of normals and others for whom the rate of occurrence of the 

given speech disturbance was considerably more frequ ent . 

These differences in the distributions of scores for normal 

and aphasic subjects offer evidence to suppor t hypothesis 1: "Speech 

errors , speech hesita tions and editing are sensitive to the effects 

of aphasic disturbance ." The greater varia tion in the performance 

of aphasic sub j ects in comparison to t he performance .of normal 

subjects would suggest that the effec t of aphasic def icit i s not 

uniform across subjects but varies among aphasic subjects . 

The results of analyses of variance of the scores of Groups A 
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FIGURE 2 

Distributions of Mispronunciation Scores for Aphas ic 

Ss o----o a nd for Normal Ss ~~-~x 
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FIGURE 3 

Distributions of Word Fragment Scores for Aphasic 

Ss o----o and for Normal Ss J~,--K 
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FIGURE 4 

Di s tributions of Jargon Scores for Aphasic 

Ss o----o and for Norma l Ss x~--x 
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FIGURE 5 

Distributions of Neologism Scores for Aphasic 

Ss o----o a nd fo r Normal Ss ~x 
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F IGURE 6 

Distribu t i ons of Te l egr aph Styl e Scores fo r Aphasic 

Ss o----o and for Normal Ss X----K 
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FIGURE 7 

Distributions of Paraphasia scores for Aphasic 

Ss o--- - o and for Normal Ss ,~,--x 
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FIGURE 8 

Distributions of Pause Frequency Scores for Aphasic 

Ss o- ---o and for Normal Ss x--x 
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FIGURE 9 

Distributi ons of Pause Filler Scores for Aphasic 

Ss o----o and for Normal Ss J~l- -t1J~ 
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FIGURE 10 

Distributions of Repetition Scores for Aphasic 

Ss o- ---o and for Normal Ss }~E--K 

20 

16 

12 

8 

4 

o.._ ______________________ _ 

0 . 3 

x = 6.2 
x = 1.4 

3.0 5 . 6 8.2 10 .8 

% of total utterance tokens 

SD= 3.85 
SD= 0.90 

t = 5 .47* 

13.4 



- 39 -

FIGURE 11 

Distributions of Retraced Fals e Start Scores for Aphas ic 

Ss o----o and for Normal Ss ¼--X 
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FIGURE 12 

Distributions of· Non-retraced False Start Scores for Aphas ic 

Ss o-- - - o and for Normal Ss J~,- -K 
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FIGURE 13 

Distributions of Semantic Editing Scores for Aphasic 

Ss o----o and for Norma l Ss x--~>~ 
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( slow speech rataj , Band C (high speech rate) for word fr agments , 

pauses and repetitions supported hypothesi s 2a: 11 The occurrence of 

word fragments , pauses , pause fillers and r epetitions of words will 

be grea t er for subjects with a slow rate of speech than for those 

with a high speech rat~' (see table I) . The compar i son of the 

number of pause f illers yielded differences that were in the predicted 

direction , but the F ratio was non- significant ( see table I). 

The analysis of variance of the number of paraphasic errors 

of Groups A, Band C yie l ded an F r atio tha t was significant at 

the . OS level, but the differences were in the opposite direction 

t o that predicted by hypothesis 2b , that is, subj ects with a low 

speech rate had the highest incidence of these errors (see tableII ) . 

The ana l yses of variance of the editing data failed to support 

hypothesis 2c , which pr edicted a r e l ationship between rate of speech 

and the type of editing material most frequently produced. F ratios 

for a l l types of editing material were non-significant . Ins pection 

of the means revealed that differences on most var i abl es we r e in the 

direct i on of a higher frequency of occurrence for Group A. However , 

the F ratios for combined false starts non-retraced were also 

non- s ignificant ( see t able III) . 

Anal yses of variance of the occurrence of editing material fo r 

Groups D (semantic) , E ( syntactic) and F (pragmatic) generally 

fail ed to ·support hypothesis 3 wh i ch predicted a r e l ationship be tween 

the typ e of aphasic deficit and the t ype of editing material most 

frequently produced. There was only one significant F r a tio ( p( . 05) : 

Group F showed a higher frequency of Fal se Starts Retraced with an 

error left uncorrected (Table IV) . The pragmatic group also showed 
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TABLE I 

Comparison of Group A (low speech rate ), Group Band 

Group C (high speech rate) on Speech Hesitations 

XA XB XC F 

word fragmen ts 6 . 51 2.76 1. 24 6 . 66 

pauses 32 . 55 23 . 42 14 . 56 6 . 99 

,'<* 

1..-k 

r epetitions 9 . 43 4 . 75 3 . 79 5 . 56 ~'( 

pause fillers 

* p< . 05 

** pc:: . 01 

11. 43 5 . 94 2 . 57 3 . 32 
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TABLE II 

Comparison of Group A (low speech rate), Group Band 

Grou p C (high speech rate ) on Parapha sic Errors 

XA XB XC F 

errors 2. 61 1.19 1.18 4. 23 * 

word substitution . 79 .69 .74 .08 

syntactic errors . 97 .32 .42 4 . 18 * 

pragmatic errors .86 .19 . 03 5 . 66 * 

* p<: . 05 
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TABLE III 

Comparison of G~oup A ( low speech rate), Group Band 

Group C (high speech rate) on Editing Material 

XA XB xc F 

phonological retrace .84 .42 . 16 2. 92 

lexical retrace . 68 .42 . 35 2 . 24 

uncorrected retrace 1.01 . 38 . 13 2 . 04 

retrace with no error 1. 15 1. 51 . 83 1. 03 

combined retraces 3 . 85 2.73 1.46 3 .41 

syntactic incompletion . 16 .13 .10 . 12 

semantic incompletion . 42 . 36 . 19 . 29 

total incompletion 1.88 . 73 . 26 3 .16 

combined incompletions 2. 46 1. 23 . 55 2 . 82 

semantic editing . 10 .20 . 13 . 58 

Variable lb (grammatical retrace ) was dropped from the analyses because 

14 of the 20 Ss had"O scores and the scores of the other 6 Ss were 

minimal . 
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TABLE IV 

Comparison of G~oup D (semantic), Group E (syntactic) 

and Group F (pragmatic) on Editing Material 

XD XE XF F 

phonological retrace . 32 . 64 • 71 1. 21 

lexical retrace .58 . 34 .60 1.63 

uncorrected retrace . 40 .19 1.34 4 . 46 * 

retrace with no error 1.49 .99 1.36 . 79 

syntactic incompletion .21 . 10 . 08 • 92 

semantic incompletion . 56 . 10 . 38 2 . 97 

total incompletion . 96 .45 2.10 3.41 

semantic editing . 18 .18 . 07 . 55 

* P< .OS 

Variable lb (grammatical retrace) was dropped from the analyses because 

14 of the 20 Ss had· 0 scores and the scores of the other 6 Ss were 

minimal. 
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a greater frequency of occurrence of total incompletion, while the 

semantic group showed a high frequency of occurrence of semantic 

incomple tion. The F ratios for these variables were non-significant. 

The F ratios for the remaining five editing variables were well above 

the .05 level of significance (Table IV) 

A Guttman scale analysis of the ten speech error variables 

(mispronunciation, jargon, neologism, syntactic selection error, 

telegraph style , syntactic ordering error, paralogism, paragrammatic 

unit, semantic deficit and agrammatism) failed to support hypothesis 

4. The analysis yielded a Coefficient of Reproducibility of .23 

(Table V) indicating that these speech errors are not scaleable with 

respect to frequency of occurrence across aphasic subjects. 

VI Discussion 

1) The comparison between normal and aphasic subjects 

Hypothesis 1, "Speech errors and editing are sensitive to the 

effects of aphasic defici~' . was supported by the data from the present 

r esearch . There were differences in the distributions for aphasic 

subjects and norma1 subjects on each of the speech disturbance variables. 

For each of the variables , the range of scores for the aphasic subjects 

completely overlapped the range of scores produced by normal subjects and 

extended beyond the normal range only in the direction of greater frequency 

of occurrence. This difference in the distribution of normal and aphasic 

subjects could reflect a difference in the overall severity of deficit i f 

the rank distribution of subjects were similar for all variables or 

a difference in type of deficit if the distributions fluctuated 

across variables . Comparison of the performance of aphasic subjects 



,, 

- 48 -

TABLE V 

Guttman Scale Scores for 20 Aphasic Subjects 

Based on Ten Speech Error Variables 

Guttman scaled error scores 
scale 
score subject V9 Vl V3 vs V4 V2 VlO V8 

1 15 6 6 7 6 6 7 6 7 

2 17 2 3 1 2 1 3 3 5 

3 7 6 5 7 7 2 7 2 7 

4 2 6 1 7 6 2 1 2 7 

5 13 6 7 1 6 2 7 5 5 

6 12 2 2 7 1 6 3 7 5 

7 9 2 1 7 6 2 1 7 1 

8 1 7 4 7 6 2 2 6 5 

9 14 2 4 7 2 7 7 6 1 

10 20 6 4 7 2 2 7 5 5 

11 10 2 2 7 6 6 1 3 5 

11 16 1 1 7 6 6 1 5 1 

12 18 1 1 7 1 6 1 4 1 

13 8 1 1 1 6 6 1 2 1 

13 11 1 1 7 2 2 1 3 1 

14 3 2 1 7 2 6 1 2 1 

14 5 1 1 7 2 1 1 2 1 

14 19 2 1 7 6 2 2 3 1 

14 4 1 1 1 6 2 1 2 1 

15 6 2 1 1 2 2 1 1 1 

Coeffici ent of Reproducibility = 0.225 

Vl = mispronunciation V6 = syntactic ordering 

V2 = jargon V7 = paralogism 

V3 = neologism V8 = para grammatic 

V4 = t e l egr aph style V9 = semantic deficit 

vs = syntactic selec tion VlO = agrammatism 

V6 V7 

7 5 

7 1 

6 5 

2 5 

6 7 

6 7 

6 5 

6 5 

6 5 

6 5 

6 5 

6 5 

6 5 

6 5 

6 5 

2 5 

7 5 

2 1 

1 7 

2 5 
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on these variables would be expected to yield evidence about the 

groupings of aphasic subjects and about the relationship of 

different types of speech disturbance as explored in the second 

to fourth hypotheses . 

~ The Howes - Benson model 

The results of the present study supported hypothesis 2a 

11 The occurrence of word fragments , pauses , pause fillers and 

repetitions of words will be greater for subjects with a slow 

rate of speech than for those with an accelerated speech rate." 

This hypothesis was based on the theory of language change developed 

by Howes which postulates that aphasics with a slow· rate of speech 

suffer from a defective word sel ection mechanism while those with 

a normal or high rate of speech have a defective integration 

mechanism while maintaining an intact word- selection mechanism. 

The data on paraphasias failed to support hypothesis 2b 

"The occurrence of all types of word substitution and word 

order errors wil l be greater for subjects with an accelerated 

speech rate than for those with a slow speech rate" . This part 

of hypothesis 2 was based on Benson ' s report that paraphasic 

substitution was found in subjects with a high rate of speech but 

rarely seen in subjects with a l ow rate of speech. 

Howes ' own data on the occurrence of paraphasias neither 

supported nor rejected this theory , as he found an increased use of 

paraphasic substitution in subjects with a low rate of speech as well 

as in subjects with a high r ate of speech. There are three possible 

r easons for the failure of the present study to support either of the 
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previous findings: a) the small number of subjects in the present 

study; b) differences in the criteria for identifying paraphasic 

substitution; and c) differences in method of obtaining a rate of 

speech measure. 

a) None of the subjects in the present study showed the 

accelerated speech rate reported by Howes. Only one subject had,, 

a score which was above the mean for the normal group , and only 

three subjects f ell into the high rate of speech group as defined 

by the present study . It might be expected that a larger sample 

would yie ld a greater number of subjects with a high rate of speech 

and that the larger sample might reflect a different distribution 

of paraphasias with r espect to rate of speech, 

b) Examination of the different types of paraphasic and 

paragrammatic errors was carried out to attempt to discover whether 

the inclusion of extraneous variables could have overshadowed the 

effects of specific word substitution errors ( see table II). 

Syntactic selection errors and syntactic ordering errors involve 

errors in syntax more than errors in word substitution. Semantic 

deficit and agrammatism involve a more complete breakdown in l anguage 

production than is associated with a simple word substitution. I t may 

be considered that paralogisms and paragrammatic units most clearly 

reflect paraphasic substitution without other confounding effect s. 

Comparison of the total scores for wor d substitution$ (paralogisms 

and paragrammatic units) for Groups A, B and C showed no s ignificant 

differences among groups which is in agreement with Howes ' f i ndings . 

Compari son of the tota l s cores for syntactic errors ( syntact ic 

selection and syntactic ordering errors) yie l ded a significant F ratio , 
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with Group A showing the highest number of errors. Similarly, Group 

A showed significantly more errors of the pragmatic type ( semantic 

deficit and agrammatism) . These results suggest that substitutions 

which consist primarily of syntactical change, substitutions which 

are concurrent with a general breakdown in language production, and 

substitutions of a semantically incorrect word in an otherwise 

coherent sentence should each be considered separately. 

c) To investigate the question of the effect of difference in 

me thod of obtaining a words per minute score on subject groupings , 

a correlation analysis was performed on the six possible sets of 

scores discussed in the procedure section (i . e . words and neologisms 

or words, neologisms and oddments over total time , total time less 

examiner interruptions or to tal time less examiner interruptions 

and pauses of greater than 3 seconds). All variables correlated 

above • 91 ( see table VI). The experimental rate of speech measure 

(words and neologisms/net time) showed correlations of .95 or 

greater with each of the other variables , indicating that each of 

these measures is a good estimate of a subject ' s rate of speech with 

r espect to the total distribution of scores. 

A further comparison was made to examine the relationship of the 

different measures to group boundaries. Inspection of the ranks of 

subjects for each of the six rate of speech variables wi t h r espect 

to the groups formed from the experimental rate of s~eech showed 

that four subj ects exhibited changes in rank order that crossed 

group boundaries ( see t ableVIT) . As these changes occurred in the 

total time measures which were equivalent to the measures used by 

Howes , it wa s decided tha t it would be appropriate to examine 
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TABLE VI 

Correlation Matrix for Different Rate of Speech Measures 

WO/TT W/TT WO/NT W/NT WO/NT3 

W/TT . 99 

WO/NT .95 . 94 

W/NT . 95 .97 . 98 

WO/NT3 . 94 .93 . 97 .96 

W/NT3 . 93 . 96 . 95 . 98 . 97 

TT = total time 

NT = net time ( total time minus examiner interruptions ) 

NT3 net time (total time minus examiner interruptions and pauses 
of over 3 seconds ) 

WO = words , neologisms and oddments 

w = words and neologisms 
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TABLE VII 

Rank Ord er of Ss on Six Rate of Speech Variables with Respect 

to the Groups Formed from the Experimenta 1 Variable 

WO/TT 

01 

12 

02 

20 

15 

W/TT 

12 

01 

20 
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15 

Subjects 
WO/NT W/NT 
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WO/NT3 

12 

01 

15 

07 

20 @) 
@) 09 02 @) 02 

W/ NT3 

12 

01 

20 

15 

09 

02 

Group A 

tu\ 09 02 09 
-- - - - _Q - ... - - - - - - - - - - - - - - .... -
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Subject numbers are entered in each column in r an k order . Circled 
subjec t s are those who have a change in rank order from one r ate of 
speech measure to another that results in a change in group membership. 

TT = tota l time 
NT = net time (tota 1 time minus examiner interruptions ) 
NT3 = net' time (to ta l time minus examiner interrup tions and pauses 

of over 3 seconds ) 
WO = words, neologisms and oddments 
w = words and neologisms 
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the groupings which would be formed from a total time measur e. 

Subjects were assigned to groups according to the r e lation of their 

"words and neologisms/tota l time" scor es to the d i stribution for 

normal subjects by the same method as described above for the 

"words and neologisms/ net time" scores. 

Examination of t ab l e VllI. reveals that s ix subjects showed changes 

in r ank order which crossed group boundaries. While the two t otal 

time measur es show corresponding patterns, ther e are divergencies 

in each of the other groups. 

Because t he ma jor differences in subject groupingsoccurred 

between the two total time measures and the f our net time measur es , 

it was decided to compare 2 groups divided on the basis of total 

time scores by Howes ' definition. That is , Group A' had rate of 

speech scor es below the normal group and Group r had scores within 

the normal r ange, Figure 14 shows t he distributions of scores 

for aphasic and normal subjects, The scores for normal subjects 

are all grea t er than 100 words per minute. This is in agreement with 

Howes who divided his gr oups at 100 words per minute. There were 

16 aphasic subjects. from the present study with scores of less than 

100 words per minute and 4 subjects with scores of gr eater than 100 

words per minu t e . Because of the small n in gr oup B', t - tcs t s were 

not sui t ab l e for comparing these groups. Mann-Whitney U tests were 

performed 6n each of the relevant variables (see tabl~ I~. 

Examination of the r esults for paraphasias shows that onl y 

pragmatic errors had a significant U with Group A' (slow rate of 

speech) having the gr eates t number of these error s . There wer e no 
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TABLE VIII 

Rank Order of Ss on Six Rate of Speech Variables with Respect to the 

Groups Formed from the Words and Neo l ogisms/Total Time Variable 

Rank 
WO/TT W/TT WO/NT W/NT WO/NTJ W/NT3 

1 01 12 12 12 12 12 

2 12 01 01 01 01 01 

3 02 20 20 20 15 20 Group A2 

4 20 @) @) 15 @ 15 

5 15 15 -@- ---~ ---~ ----; 3 SD from - ---- ~- -
6 10 09 normal X 

7 13 13 09 ® 09 07 

8 07 @ 16 16 11 11 

9 09 @) 10 17 10 17 

10 03 10 11 11 17 13 

11 14 17 17 13 13 14 Group B2 
12 17 03 06 14 06 18 

13 06 @ 18 18 @ 10 

14 16 18 13 10 18 06 

15 18 06 @ 06 03 03 

16 ~~ ---@ ---® ---~~ ---B----~ 2SD from 
17 normal X 

18 19 19 19 19 19 19 

19 08 08 08 08 08 08 Group c2 

20 05 05 05 05 05 05 

Subject numbers are entered in each column in rank order . Circled 
subjects are those who have a change in rank order from one rate of 
speech measure to another that results in a change in group membership . 

TT = 
NT = 
NT3 = 

WO = 
w = 

total time 
net time (total time minus examiner interruptions) 
net time (tota l time minus examiner interru~t i ons and pauses 
of over 3 seconds ) 
words, neologisms and oddments 
words and neologisms 
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TABLE IX 

Mann-1"1iitney U Tests for Group A' and B' De fined on 

Total Time Rate of Speech Scores 

n A' = 16 n B ' = 4 

Variable 

Hesitations 

word fragments 

pauses 

repetitions 

pause fillers 

Paraphasias 

combined errors 

word substitution 

syntactic errors 

pragmatic errors 

Edit i ng 

phonological retrace 

lexical retrace 

uncorrected retrace 

retrace - no error 

combined re~races 

u 

7. 0 

3 .0 

12 . 0 

10.0 

30 . 5 

30 . 0 

22. 0 

* 
* 
* 
* 

9. 5 * 

19. 5 

19 . 0 

23 .0 

18 . 0 

11.0 * 

syntactic incompletion 22 .0 

semantic incompletion 

total incompletion 

combined incompletion 

semantic editing 

* p<. 05 

19 .0 

5 . 5 * 
5 . 5 * 

21.5 

group with 
highest rank 

A' 

A' 

A' 

A' 

A' 

A' 

A' 

A' 
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FIGURE 14 

Distributions of Rate of Speech Scores Using a Total Time Measure for 

Aphas ic Ss o----o and for Norma l Ss >=,--->X, and Boundaries for 

Aphasic Groups Based on t he Distribution of Normal Scores 
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significant differences between Groups A' and B' on the other 

paraphasic errors . 

Comparison of Group A' and B' yielded significant U' s for all 

four hesitation variables. The difference in pause fillers , which 

had been in the predicted direction but non-significant in the 

three group comparison, was found to be significant when Group A' 

and B' were compared . 

Comparisons of subj ects on the occurrence of editing material 

yielded significant U' s for combined retraced false starts , total 

incompletion and combined non-retraced false starts with Group A' 

having the highest frequ ency of each type of editing material , Each 

of these variables had approached the . OS level of significance in 

the original three group analysis. 

Although the r esults of the present study replicated those of 

Howes and of Benson with respect to the occurrence of speech 

hesitat i ons, the data on paraphasias and on editing material failed 

to support Howes ' theory of two different types of aphasic deficit 

characterized mainly by a difference in rate of speech representing , 

respectively , a breakdown in a word selection mechanism and a 

breakdown in an integration mechanism. All significant group differences 

were in the direction of gr eat er occurrence of speech disturbances in 

subjects with a low rate of speech. None of the speech disturbance 

variables in the pr es ent study showed a greater frequ_ency of occurrence 

in Group C than in Group A (or in Group B' over Group A' ). These 

r esults do not s upport a hypothesis of two different typ es of speech 

deficit, for they could equally well occur if the designa t ed groups 

represented differences in severity of the same type of deficit . 
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3) The Wepman Model 

A division of subjects based on Wepman ' s model of l anguage 

fail ed t o support the mode l (hypothesis 3) when t es t ed on the 

occurrence of hesitations for different groups . If the subject 

groups r ef l ect real differences in type of deficit , those speech 

errors not used in designating types should di stribute differentially 

across the groups. Analyses of the other speech error types yielded 

only one significant F ratio (see t abl e X ). There was a great er 

fr equency of occurrence of neologisms f or Group F (pragmatic) than 

for t he other groups . Inspection of the means for the other error 

types revea l s that , with the exception of paralogisms , the differences 

ar e in the direction of grea t er fr equency of occurrence in Group F. 

Inspection of the means for the analyses on editing material for 

which the F r atios approached the .05 level of significance reveals 

that , with the exception of semantic incompletion, there was a higher 

frequency of occurrence of edit ing material for Group F . The r esults 

of these analyses of data for Groups D, E and F could be interpreted 

as supporting a theory of a single dimension of l anguage deficit , 

with the pragmat ic _group r epresenting the most severe disturbance, 

To test the r elationship between these re sults and those of the analyses 

of the rate of speech data , Groups D, E and F were compared on rate 

of speech. The F ratio was no t significant , but the differences between 

means were in the expected direction , with Group F having the slowest 

r ate of speech. 

4) The Schuell model 

The Guttman scale analys is of speech errors failed to support a 

theory of a single dimension of l anguage deficit. Subjects with a 
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TABLE X 

Comparison of Group D (semantic) , Group E (syntactic) and 

Group F (pragma tic ) on Speech Errors and Speech Rate 

xo XE XF F 

mispronunciation 1. 26 1.32 1. 69 . 07 

jargon . 34 .23 1. 76 1. 63 

neologisms . 21 .14 1.27 5 . 23 ·k 

paralogisms . 65 .41 .49 . 59 

paragrammatic unit . 15 .18 . 36 2 . 88 

speech rate 113. 98 101. 75 77 . 38 2 . 71 

* P< .05 
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high score for one type of speech error did not have a high score 

for all other types of speech error. 

In the r a te of speech analyses , all significant differences 

were found to be in the same direction , with subj ects with a low 

rate of speech having the greatest number of speech errors . It was 

suggested that r ate of speech might be related to severity of 

deficit rathe r than to type of deficit. 

In the Wepma n analyses, the pragmatic group had the highest 

frequencies for most types of speech errors and editing. It was 

suggested that here also the r esults might reflect a difference 

in severity of deficit, rather than type of deficit·. 

Because of the failure of the Guttman analysis to support a 

theory of a singl e dimension of deficit in language , it seems 

likely that the results of the rate of speech analyses and of the 

Wepman analyses do not r eflect aphasic deficit as a unitary type of 

disorder , but rather reflect a relationship among those variables 

tha t showed significant or near significant results . 

5) Implications for further research 

A correlation· analysis was performed on the mean number of 

tokens, the rate of speech and the frequency scores for the ten 

error types for all aphasic sub j ec t s . Because of the small nit 

would be unwise to draw any conclusion from these correlations , but 

the r elationships demonstrated do suggest possible groupings tha t 

might be useful for future studies (Table XI). 

Rate of speech showed significant negative correlations with 

mispronunciations and with agrammatism. The correlations of rate of 
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TABLE XI 

Correlation Matrix for Ten Speech Error Types , Mean 

Number of Tokens and Rate of Speech 

2 3 4 5 6 7 8 9 

. 81* 

- .05 - .08 

-. 03 - .10 . 08 

.10 .27 -. 27 .17 

.24 . 23 - . 20 . 06 .09 

. 39 .38 - .18 -. 15 . 12 . 03 

. 38 . 52* -. 22 . 17 . 71,'( .31 .11 

.46* . 49>'< -.26 .56* . 63>~ .15 .14 . 77* 

- . 02 .07 -.45* - .01 .30 . 47* -.23 . 46* 

10 

. 18 

- .57* - . 11 -. 29 -.10 - .29 -.19 - . 01 -. 09 - . 36 - .45* 

mispronunciation 7 = paralogism 

j argon 8 = paragramrnatic unit 

neologism 9 = semantic deficit 

telegraph style 10 = agrammatism 

syntactic selection 11 = mean number of tokens 

syntactic ordering 12 = rate of speech 

* p< .05 

11 

. 26 
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speech with all other speech errors were negative though non­

significant . This would suggest that , for subjects with a normal 

or reduced rate of speech, speech rate is r e lated to severity of 

deficit . 

There are inter-relationships among jargon, neologisms , 

syntactic ordering, semantic deficit and agrammatism, These variables 

do not all correlate significantly with each of the others , and some 

correlate significantly with other variables , but the relationships 

do suggest the possibility of the presence of an ordering deficit . 

The differences in the extent to which these variables correlate 

with each other offer evidence in support of a relationship between 

certain error types. To examine the extent to which subjects could 

be assigned to categories on the basis of the presence or absence 

of specific types of speech error, the distr ibutions of T scores 

for all subjects on the ten error types and the mean were examined . 

Table XII shows the T scores that had a value of 50 or greater. 

It can be seen that , although there are no clear relationships among 

the distributions of subjects across variables, each subject did 

show a distinctive pattern of speech errors. This is in agreement 

with the subjective evaluation commonly made by anyone listening to 

different aphasic speakers: That a given subject will repeatedly make 

the same type of error . These patterns of error types could be related 

to an as yet unidentified pattern of deficit in specific language abilities , 

to the premorbid style of the subjects, or to a complex relationship 

of error types with severity of deficit . It is apparent that the 

examination of the relative merits of these possible explanations would 

require a much more detailed study with a larger number of subjects. 
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TABLE XII 

T Scores of 50 or Greater for Each Aphasic Subject 

for Ten Speech Error Types 

and for the Mean Number of Tokens 

s Vl V2 VJ V4 vs V6 V7 V8 V9 Vl0 Vll 

01 59 .7 51. l 88 .9 58 .7 51.3 56.9 78 . 6 

02 5014 51. 6 68.8 59 .0 58.3 

03 54.2 54.3 52 . 9 

04 54.4 70.5 

05 55 . l 65.4 60.5 66 . 2 

06 56 .2 

07 52.2 64.7 85.9 55.2 5_9.3 77.4 71.0 62 .l 

08 51.3 53 .4 

09 76 . l 58.7 51. 9 

10 51.3 52.6 60 . 3 

11 

12 75.6 55.9 51.8 69 . 4 

13 91.0 79.4 54 . 0 68.2 57 .7 63.9 

14 56 . 9 53.7 76.7 56 .8 

15 57 . 3 60 . 3 61.8 55.9 56 . 4 59 . 6 64.2 66 . 3 52 .5 64 . 4 

16 ,50 . 6 65 . 9 

17 77 .5 54.0 68 . 6 

18 68.4 

19 50 . 9 50.3 

20 68.9 53.5 51.0 

Vl = mispronunciation V7 = paralogism 

V2 = j ar gon vs = paragrammatic unit 

V3 = neologism V9 = semantic deficit 

V4 = syntactic sel ection VlO = agrammatism 

vs = syntactic selection Vll = mean number of tokens 

V6 = syntactic ordering 
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