
SUMMARY
The aim of the study was to answer whether variability/invari-

ability in the production of language elements could be one of

the criteria for differentiating aphasia from dysarthria. (By pro-

duction variability the authors understand the production of lan-

guage elements: syllables, words (uttered spontaneously,

re peated, or read aloud), by the same person differently, i.e.,

correctly/incorrectly or incorrectly in various ways).

Two groups of patients were studied: 8 persons with post-stroke

aphasia (5 with motor aphasia, 3 with anomic aphasia) and 

8 persons with acquired dysarthria (5 with mixed spastic-ataxic

dysarthria, 3 – with other etiologies). Patients had to repeat after

the researcher and read aloud 50 syllables and 54 words. Each

was examined four times. Clinical observation was used.

It was found that variability occurred in patients with aphasia

and dysarthria in all the areas studied (syllables/words, repeti-

tion/reading); variability increase was less in patients with

dysarthria than in patients with aphasia; variability increase (in

reading when compared to repetition) in dysarthria patients and

variability decrease (reading syllables and words) in aphasia pa-

tients were statistically significant. Seven types of production of

the language material were distinguished which were common

to the two groups but which occurred with different intensity.

Variability in the production of language elements is not a re-

liable criterion for differentiating dysarthria from aphasia. 

A variability reducing factor in the production of syllables/

words on the part of patients with aphasia is reading aloud.

Reading aloud may  increase variability in the production

of language elements in patients with dysarthria.
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BACKGROUND
In the older  literature on aphasia (Łuria, 1976; Maruszewski (1966, 1970;

Mierzejewska 1971, 1977; Goodglass & Kaplan 1983), ‘variability’ is an unam-

biguous term, and the phenomenon it denotes is considered as one of the basic

characteristics of aphasic speech disorders. In their work on variability in at-

tempts to name objects, Maruszewski and Gamska (1973) stated that  one of

the basic features that mark the symptoms of brain damage in the behavioural

sphere is their significant variability. In most cases, one can observed substantial

differences in repeat performances of the same tasks even after a short time in-

terval or in changed conditions. In other words, if an activity is disturbed it does

not mean as a rule that the patient cannot do this activity or always performs it

equally badly. Most frequently, the same activity is sometimes performed well/ bet-

ter, and sometimes badly/worse. Such circumstances had already been reported

on many years previously in research into aphasia (see also: Pąchalska 1999).”

In the newer literature the term 'variability' is used in a number of senses

(Pąchalska 1999; 2005; 2007; 2008; Herzyk  2005; Prigatano 2009). Pąchalska

(2005:759) states that: 

‘In aphasia, the variability of symptoms in a given patient in different periods
is the only constant.’ 

Pachalska (2005: 759) differentiated  three aspects of variability: 

1. Firstly, variability connected with the intensity/severity of a given type of apha-

sia:  ‘Variability in the clinical picture of aphasia results mainly from the fact

that aphasia has a different course and symptomatology depending on its

severity. Thus there is mild aphasia, moderate aphasia and severe aphasia.’

2. Secondly, variability connected with the patient’s general physical and mental

state at the given day: ‘Every patient can have good and bad days.’

3. Thirdly, variability connected with the evolution of an aphasia type: ‘In time, 

a given patient’s aphasia evolves not only from a more severe to a milder

form, but also from one type to another.’

To allow the term to be unambiguous, we can talk about ‘production variability,’

and so our study concerns only ‘production variability,’ and the term ‘variability’

is used exclusively in this sense (Maruszewski 1966; Mierzejewska 1977; Herzyk

2005). Production variability may be changed according to the symptom formation

on the basis of the principles of Microgenetic Theory (Pąchalska 1999, 2007, 2012). 

Some researchers – in Poland – acknowledge variability (production) to be

one of linguistic criteria for differentiating aphasia from dysarthria, based on the

assumption that: the language responses of patients with aphasia are marked

by the variability of their errors, and the language responses of patients with

dysarthria are marked by the consistency of their errors (Tarkowski 1999). How-

ever, there are views in the literature that question the picture of dysarthric dis-

orders as being consistent ones (Endelby, 1983 after: Tłokiński 2005; Pąchalska

2005, 2005a; Murdoch, 2010; Jauer-Niworowska 2012). These authors observe

that the intensity of variability is different in different types of dysarthria; never-
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theless, variability itself does occur within this speech disorder. Also a study con-

ducted by one of the authors of this article (Jauer- Niworowska  – an unpublished

doctoral dissertation) points to the occurrence of variability in patients with dysarthria.

Detailed research on aphasic variability with the use of Polish language ma-

terials is narrow in scope: Gamska and Maruszewski’s article (1973) on variability

in word finding, and Mierzejewska’s papers (1971, 1977) devoted to phonetic

and phonological errors in the Polish language within aphasia, in which she

demonstrated the variability of responses within the studied scope and pointed

to it as a characteristic feature of aphasic speech disorders.

Research on variability in dysarthria with the use of Polish language materials

(ones limited in scope) has been conducted only by Kownacka (1978), who per-

formed a linguistic analysis of the symptoms of this variability. In clinical work

with patients with dysarthria, many manifestations of variability in their language

behaviours are observed. Hence the question as to whether variability/consis-

tency of responses can be included among the criteria for differentiating

aphasia from dysarthria.1 The study was conducted as part of the BST10/07-II. 

The aim of the study was to answer whether variability/invariability in the pro-

duction of language elements could be one of the criteria for differentiating apha-

sia from dysarthria. (By production variability the authors understand the pro duction

of a language element – a syllable, word (uttered spontaneously, repeated, or

read aloud) by the same person differently, i.e. correctly/incorrectly or incorrectly

in various ways).

MATERIAL AND METHODS
The study was non-experimental in nature.2 For reasons beyond the authors’

control (difficult access to patients, a lack of consent expressed by some patients

to whom the authors provided  speech therapy), they could only study a limited

number of persons with a heterogeneous picture of both motor speech disorders

and language disorders. 

Clinical observation was the main research method. 

Two groups of patients were examined: 

1. a group of  8 patients with post-stroke aphasia: 5 patients with motor aphasia

and 3 patients with anomic aphasia); 

2. a group of 8 patients with acquired dysarthria: 5 patients with mixed spastic-

ataxic dysarthria as a result of multiple sclerosis (MS), and 3 patients with

dysarthria of various aetiologies.

The time that had elapsed since the onset of aphasia/ dysarthria was an impor-

tant factor in the selection of participants for the study. It was assumed that at least

one year should have passed from the onset of the disorder. The point was to be

1 The study was conducted as part of the BST10/07-II. 
2 For reasons beyond the authors’ control (difficult access to patients, a lack of consent expressed by some

patients to whom the authors provided speech therapy), they could only study a limited number of persons with

a heterogeneous picture of both motor speech disorders and language disorders. 
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sure that the observed variability had not resulted from speech improvement which

had taken place (in many patients) in the first year after the onset of the disorder.

The authors used the following research tools in the study:

• Word and syllable charts,

• A digital recorder.

Procedure

Participants performed the following language tasks:

• they repeated 54 words after the researcher,

• they read the same 54 words,

• they repeated 50 syllables after the researcher,

• they read the same 50 syllables.

Each participant did the tasks four times. Sometimes several sessions were

required to perform the tasks just once (due to patient fatigability)3. A list of the

syllables and words used in the study is enclosed at the end of the article. 

Data analysis methods

The authors recorded the participants’ performance, and then carried out a

qualitative and quantitative analysis of the recorded material. 

1. The analysis included a total of:

a. 1,600 productions of syllable repetitions (50 syllables x 4 trials x 8 patients)

in each group,

b. 1,600 productions of syllable reading (50 syllables x 4 trials x 8 patients)

in each group,

c. 1728 productions of word repetitions (54 words x 4 trials x 8 patients) in

each group,

d. 1728 productions of word reading (54 words x 4 trials x 8 patients) in each

group.

2. The percentage ratio of variable productions to all productions (syllable and

word repetition/reading) was calculated separately for each group.

3. The analysis took into consideration all the changes in the way the language

material was produced by individual participants during each task. 

4. The type and number of these changes were determined for each participant

in each task.

5. The qualitative features of production variability registered in patients with

dysarthria were compared with the features of variability registered in patients

with aphasia.

6. It was investigated whether changing the language task (repetition, reading)

involved a specific type of change in the way the material was produced by

the participants.

7. The results were analyzed for statistically significant differences between pa-

tients with aphasia and patients with dysarthria in the level and types of vari-

ability registered in word/ syllable reading and repetition tasks.

Jauer-Niworowska & Strachalska, Variability in the production of syllables and words
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RESULTS
The first stage of analysis aimed to distinguish consistent productions and

variable productions. 

Table 1 presents the results that represent the percentage of variability in the

production of syllables and words by patients with aphasia/ dysarthria.

As can be seen, variability occurs in both groups, but its intensity measured in

percentage terms is different (the percentage of variable productions is larger in

patients with aphasia than in patients with dysarthria). A marked increase in vari-

ability is seen in reading when compared to repetition in patients with dysarthria.

A further stage of analysis made it possible to distinguish seven qualitatively

different types of syllable/ word productions (including two types of consistent

productions and five types of variable productions):

1. Consistency A – all productions are correct; 

2. Consistency B – all productions are incorrect and the same;

3. Variability C – all productions are incorrect and each is different;

4. Variability D – all productions are incorrect, some productions are different

and some are the same;

5. Variability E – correct and incorrect productions, all incorrect productions are

the same;

6. Variability F – correct and incorrect productions, some incorrect productions

are different and some are the same;

7. Variability G – correct and incorrect productions, each incorrect production is

different.

Table 2 shows sample of variability in word production by patient with

dysarthria. 

In Table 3 the authors have included a sample of variability in word production

by an aphasia patient.

A statistical analysis of the results was the next stage. A significance level of p =

0.05 was used. Tests for small samples were employed: The Mann-Whitney U test

(a non-parametric equivalent of the Student’s t- test) – to compare differences in the

levels of production variability in a given task in the group of patients with dysarthria

and the group of patients with aphasia. The Wilcoxon signed-rank test – to compare

differences in the level of production variability depending on the task type (repetition

versus reading) separately for patients with aphasia and patients with dysarthria.

Tables 4 and 5 Illustrate the differences between patients with dysarthria and

patients with aphasia in the intensity of the individual types of production vari-
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Table 1. Percentage of variability in the production of syllables and words in patients with aphasia/

dysarthria
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Table 2. Variability/ consistency in word production by patients with dysarthria

T able 3. Variability/ consistency in word production by patients with aphasia

Table 4. Differences between patients with dysarthria and patients with aphasia in the intensity of

individual types of production variability in repetition tasks
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ability. Table 4 shows intergroup differences in repetition tasks and Table 5 in

reading tasks respectively. 

Tables 6 and 7 show differences in variability intensity depending on the task

type (repetition/ reading). Table 6 contains the results of patients with aphasia.

Table 7  illustrates the results of persons with dysarthria.
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Table 6. Differences in variability intensity depending on the task type (repetition/ reading) in pa-

tients with aphasia

Table 5. Differences between patients with dysarthria and patients with aphasia in the intensity of

individual types of production variability in reading tasks.

117 Niworowska:Layout 1  2014-02-03  20:24  Page 7



The following statistically significant differences were found between patients

with dysarthria and patients with aphasia: 

1. Correct syllable/word productions co-occurred with incorrect syllable/ word

productions significantly more frequently in patients with aphasia than in pa-

tients with dysarthria. The higher frequency of the type F productions (correct

and incorrect productions, some incorrect productions are different) and of

the type G productions (correct and incorrect productions, each incorrect pro-

duction is different) is statistically significant.

2. The type B productions (all productions of a given syllable/ word are incorrect

in the same way) and the type D productions (all productions of a given syl-

lable/ word are incorrect, some incorrect productions are the same) occurred

significantly more frequently in patients with dysarthria than in patients with

aphasia.

3. Reading brings about an increase in production variability – a statistically sig-

nificant increase in some variability types – in patients with dysarthria. Of

course the extent of production variability is different in individual patients with

dysarthria.

4. Reading brings about a decline in production variability – which is statistically

significant in some variability types – in patients with aphasia. Reading be-

comes then a stabilizing factor that increases the number of correct produc-

tions. 

These conclusions concerning reading are important in terms of treatment–

in treatment planning for both patients with aphasia and patients with dysarthria.

Jauer-Niworowska & Strachalska, Variability in the production of syllables and words
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Table 7. Differences in variability intensity depending on the task type (repetition/ reading) in pa-

tients with dysarthria
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The third stage of analysis was of a qualitative nature and concerned the

types of errors made in syllable and word repetition/ reading by patients with

aphasia and patients with dysarthria. All types of errors known from clinical ex-

perience and described in the subject literature  were found in the material ana-

lyzed. The results concerning the percentage of each type of production errors

in patients with dysarthria and in patients with aphasia in syllable/ word repetition

and reading attempts are shown in Tables 8, 9,10, 11 (see: below). 

Patients with dysarthria differed from patients with aphasia in terms of the fre-

quency of the types of production errors. Some types of production errors made

in syllable/ word repetition and reading by patients with dysarthria and patients

with aphasia were the same and some were different.

Phone deformations and phonemic paraphasias occurred in syllable repetition

attempts in both groups. Both patients with aphasia and patients with dysarthria

produced verbal paraphasias of phonetic origin.4 For example, when the word

NOC is produced as [nos], when this pronunciation results from difficulty in pro-

ducing the [c] sound.

The dropping of a syllable’s component, the lack of production of a syllable,

perseverations, delayed responses, and ambiguous errors – labelled as ‘other

errors’ in Table 8 – occurred only in patients with aphasia. 

And the following errors occurred only in the group of patients with dysarthria:

drawling, repetitions, and the adding of a sound element (such an additional

sound element was not always a full phonic sound; it could be a result of distur-

bances in the motor production of a given syllable).

Phone deformations, phonemic paraphasias, verbal paraphasias of phonetic

origin, and the lack of production of a syllable occurred in syllable reading at-

Jauer-Niworowska & Strachalska, Variability in the production of syllables and words
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Table 8. Percentage of types of production errors in syllable repetition attempts of patients with ap-

hasia and patients with dysarthria.

4 For example, when the word NOC is produced as [nos], when this pronunciation results from difficulty in pro-

ducing the [c] sound.
5 The term ‘phonemic paraphasia’, which is used in the literature in English and by M. Pąchalska in her works,

is synonymous with the term ‘sound paraphasia’.
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tempts in both groups. The dropping of a syllable’s component, perseverations,

delayed responses, comments, and ambiguous errors – labelled as ‘other errors’

in Table 9 – occurred only in patients with aphasia. And drawling, repetitions, the

adding of a sound element, and phone shortening occurred only in patients with

dysarthria.

Phone deformations and phonemic paraphasias, scansion, the dropping of 

a word’s component, the adding of an element to a word, and disturbances la-

belled as ‘other errors’ occurred in word repetition attempts in both groups. The

Jauer-Niworowska & Strachalska, Variability in the production of syllables and words
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Table 9. Percentage of types of production errors in syllable reading attempts of patients with ap-

hasia and patients with dysarthria

Table 10. Percentage of types of production errors in word repetition attempts of patients with ap-

hasia and patients with dysarthria
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following errors occurred only in patients with aphasia: transpositions (metathe-

ses), verbal paraphasias, morphological paraphasias, jargon elements, circum-

locutions, the lack of production of a word, perseverations, delayed responses,

and comments. Repetitions, drawling, and voice weakening occurred only in pa-

tients with dysarthria. These results are presented in detail in Table 10.

Phone deformations, phonemic paraphasias, scansion, the dropping of 

a word’s component, verbal paraphasias, delayed responses, and the lack of

production of a word occurred in word reading attempts in both groups. The fol-

lowing errors occurred only in patients with aphasia: transpositions, jargon ele-

ments, perseverations, delayed responses and comments. Drawling, repetitions,

the adding of a sound element, voice weakening, and phone shortening occurred

only in patients with dysarthria. The authors show these results in Table 11.

The differences in error types (e.g. the lack of jargon elements in dysarthria

or the lack of voice weakening in aphasia) result obviously from the separate

pathomechanisms of these two speech and language disorders. The different

nature of the pathomechanisms does not necessarily have to mean only differ-

ences in the types of production errors, something which is proved by the distur-

bances that occur in both groups.

In a further qualitative analysis of the language material, the authors centred on

the error types that occurred in both groups, i.e. deformations and paraphasias,

although the number of these disturbances was definitely different in each group. 

Jauer-Niworowska & Strachalska, Variability in the production of syllables and words
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Table 11. Percentage of types of production errors in word reading attempts of patients with aphasia

and patients with dysarthria
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Table 12 illustrates the percentage of deformations in the production of sylla-

bles and words by patients with dysarthria/ aphasia. 

Table 13 shows the percentage of paraphasias in the production of syllables

and words in both groups.

Deformations predominate in the productions of patients with dysarthria 

(although paraphasias do occur as well), and paraphasias predominate in the

productions of patients with aphasia (although deformations do occur as well). 

The authors did not perform a more detailed analysis of the types of para-

phasias and deformations in the patients with dysarthria and the patients with

aphasia6 . The authors are aware of the fact that they touch upon the contentious

issue of deformations in aphasia and paraphasias in dysarthria by finding the

occurrence of both deformations and paraphasias in the two groups in the study,

(Tłokiński 2003, Mierzejewska 1971, Zarêbina 1973, Kania 1971).

The morphological and lexical plane of words is not impaired in dysarthria,

which is a result of the nature of dysarthria itself, therefore there can be no com-

parisons with aphasia as far as variability is concerned. The prosodic plane –

clearly impaired in the group of patients with dysarthria – was not impaired in

the group of patients with aphasia.

Also, a fourth plane of analysis is worth pointing out which we called  ‘distur-

bances in task performance.’ The following phenomena were noted here: 

a) Delayed responses, i.e. the occurrence of correct or incorrect word produc-

tions after a longer pause;

b) No response; 

c) Patient’s comment on a given task (these comments were different in form

and occurred instead of the target words or as task performance appraisal: ‘I

know,’ ‘I know, but I can’t,’ ‘I don’t know,’ ‘no,’ or ‘wrong’);

Jauer-Niworowska & Strachalska, Variability in the production of syllables and words
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Table 12. Percentage of deformations in the production of syllables and words by patients with dys-

arthria/ aphasia

Table 13. Percentage of phonemic paraphasias in the production of syllables and words by patients

with dysarthria/aphasia

6 The authors are aware of the fact that they touch upon the contentious issue of deformations in aphasia and

paraphasias in dysarthria by finding the occurrence of both deformations and paraphasias in the two groups in

the study, (Tłokiński 2003, Mierzejewska 1971, Zarębina 1973, Kania 1971).

117 Niworowska:Layout 1  2014-02-03  20:24  Page 12



d) Dynamic responses, i.e. the patient produces a number of pronunciations of

a given language element one after the other (within one utterance) to find its

correct repetition/ reading form. The patient is trying to find a correct produc-

tion (effective or ineffective), which means that he or she achieves the correct

production of the word or not.

Such responses occur very frequently in patients with aphasia (and show very

clearly the nature of aphasia as a condition of language disintegration/ instability,

and production variability as a phenomenon that results from this condition). 

Dynamic responses – syllable repetition:

– ra: [la, fa], na: [ma, da], sa: [vu, wa], pa: [pu, po, pa].

Dynamic responses - word repetition:

– rak: [rek, rok, ryk, ńe], wóz: [voda, rolńistfo, no], ząb: [komp, fomp, somp],

lew: [fy-, flep, lef].

Dynamic responses - syllable reading:

– po: [mo, fo], nia: [ri, ro, ia], le: [ly, le].

Dynamic responses - word reading:

– kimono: [kinon, ki-, kinowo, kimono], waliza: [falista, faliza, waliza], pajac:

[paionc, pańonc, paiac],

Among all the incorrect responses, dynamic responses constituted:

• 13.8 % in word repetition tasks, and they occurred in all the patients with

aphasia, although their number was different in different patients;

• % in syllable repetition tasks, and they occurred in 5 patients with aphasia,

i.e. those who had difficulty in repeating syllables; 

• 32.5 % in word reading tasks, and they occurred in all the patients with aphasia; 

• 8 % in syllable reading tasks, and they occurred in all the patients with aphasia.

As can be seen from the examples given above, some dynamic responses

ended in finding the correct form of the elicited word, therefore they were effec-

tive. They constituted approximately a half or more than a half of all the dynamic

responses in each of the four tasks (syllable repetition, word repetition, syllable

reading, and word reading). Dynamic responses prove that the aphasic produc-

tions of language elements are a process with a variable course that is unpre-

dictable in advance.

Such responses occurred only one time in a patient with dysarthria (while

reading the syllables: cia [æe; æã]; ta [te; tã]).

SUMMARY 
Due to the small number of patients in the study, we relate the conclusions

from the study to those groups of patients first of all. However, we think that based

on this material, we can draw attention to certain more general tendencies.

Production variability occurred both in patients with aphasia and in patients

with dysarthria. Seven types of consistency/variability in the production of the

language material were distinguished, which were common to patients with

aphasia and patients with dysarthria, though they occurred with a different in-

Jauer-Niworowska & Strachalska, Variability in the production of syllables and words
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tensity in these groups. Increase in variability was smaller in patients with

dysarthria than in patients with aphasia. Statistical analysis showed differences

in the intensity of production variability depending on the task type (reading/ rep-

etition). An increase in production variability was registered in patients with

dysarthria in their reading attempts when compared to their repetition attempts,

while in patients with aphasia – a decline in variability, but the results were not always

statistically significant. Therefore, it is necessary to be careful in a broader interpre-

tation of the findings on account of the small sample and also in view of the influence

of cerebellar damage on the way of reading (patients with spastic- ataxic dysarthria

caused by MS predominated in the group of patients with dysarthria). 

The qualitative analysis showed the complexity of the variability phenomenon.

Variability manifested in:

1. The co-occurrence of correct and incorrect productions of the same syllable/

word in the same patient;

2. Incorrect, qualitatively different productions of the same language element

within the same error type in the same patient;

3. Incorrect productions of the same syllable/ word that were different in terms

of the error type in the same participant.

The complexity of the production variability phenomenon occurred both in pa-

tients with dysarthria and in patients with aphasia. 

The authors answer the question posed as the goal of the study (with all the

reservations resulting from the small number of participants) that variability is

not a reliable criterion for differentiating aphasia from dysarthria.

CONCLUSIONS
Variability in the production of language elements is not a reliable criterion for

differentiating dysarthria from aphasia. A variability reducing factor in the pro-

duction of syllables/words by patients with aphasia is reading aloud. Reading

aloud may  increase variability in the production of language elements in

patients with dysarthria.
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