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Background and Objectives: There are several tests to determine the type and severity of aphasia, 
but they take a long time to administer when assessing aphasic patients. In recent years, the analysis 
of spontaneous speech has gained great attention because it is important to diagnose and follow post-
treatment improvement in aphasic patients. 

This study was done to assess some parameters of connected speech in aphasic patients. In addition, the 
correlation between connected speech parameters and the type and severity of aphasia was measured.

Methods: We compared the connected speech parameters of 27 aphasics (10 fluent and 17 non-fluent), 
Persian speakers, compared with the control group. There were two groups matched by age, sex, and 
education. Nest’s bird story pictures were used to elicit a speech sample. In the next step, the connected 
speech was analyzed to define speech parameters, including speech rate, mean length of utterance, 
number of utterances, total words, content words, function words, nouns, and verbs. Moreover, the 
severity of aphasia was measured using a Persian Western Aphasia Battery (WAB). 

Results: The findings showed significant differences between groups in all parameters of the connected 
speech (P<0.01). The correlation coefficient between speech parameters and severity of aphasia 
demonstrated that all parameters were highly correlated (r >0.71) with the severity of aphasia (P<0.01) 
except for speech rate and the number of function words. There were some typical differences between 
linguistics grammatical and pragmatical characters of different types of aphasia.

Conclusion: Connected speech is one of the most sensitive parts of language in all types of 
aphasic patients. There are some clinical signs for differential diagnosis of aphasia based on speech 
measures. According to the findings, the type and severity of aphasia and connected speech were 
highly correlated. Thus, the use of the connected speech analysis is necessary as an assessment 
tool for the diagnosis of aphasia.
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1. Introduction

rom the perspective of a therapist, it is 
important to analyze connected speech 
in order to have a comprehensive assess-
ment and treatment planning [1]. There 
are lots of tests evaluating the type and 

severity of aphasia [2, 3], but none of them can provide 
a comprehensive assessment in a short time. Connected 
speech can provide a comprehensive profile of strengths 
and weaknesses of a patient’s linguistic ability within 
the shortest time possible, and is affected in all types of 
aphasia [4, 5]. Daily communication is reportedly an ap-
propriate representative of the strengths and weaknesses 
of speech production in its context [6]. Since Expressive 
language is an important part of daily communication, 
analysis of connected speech could be a functional mea-
sure for expressive language [7]. 

Rate of speech and Mean Length of Utterance (MLU) 
are the two main factors to classify aphasia as either flu-
ent or non-fluent [8-11]. According to Wilson (2010), 
“fluency is a multidimensional construct that encom-
passes features, such as speech rate, phrase length, ar-
ticulatory agility, and syntactic structure, which are not 
always impacted in parallel” [1]. As such, by definition, 
a non-fluent aphasic patient’s speech is slow, dyspro-
sodic, telegraphic, and effortful. Fluent aphasic patients 
have normal or near the normal speech rate with rela-
tively normal syntax and melody; however, their speech 
is empty and full of jargon [12]. 

 On the other hand, the social importance of connected 
speech and its role in functional communication is also 
mentioned in several other studies [13]. Since the 1970s, 
a new approach to aphasiology emerged with a focus 
on communication problems in daily living instead of 
concentration on linguistic problems of aphasic patients 

[14]. Meanwhile, the international classification of im-
pairment, disabilities, and handicaps (ICIDH) published 
by the World Health Organization [15], supported the 
functional communication approach to aphasia. This 
approach has an enormous impact on the assessment of 
neurogenic communication disorders. Thus, the social 
aspects of the impairments gained attention more than 
linguistic deficit [16]. Connected speech is one of the 
main factors to define verbal functional communication 
[17]. Although many previous tests have been designed 
according to this approach (e.g. Western Aphasia Battery 
(WAB) and Boston diagnostic Aphasia Exam (BDAE) 
for aphasia diagnosis they did not instruct clearly how 
to analyze or measure spontaneous speech [18]. Thus. 
many articles have been written on the methods and pa-
rameters of speech analysis [19-21]. 

Spontaneous, descriptive, and free speech in aphasia lit-
erature are all related concepts. Prins (2004) [18] in his re-
view article about the analysis of spontaneous speech, di-
vided connected speech into real spontaneous speech and 
semi-real spontaneous speech. According to his definition, 
real spontaneous speech is elicited through the interview 
with the patient using open questions or a dialogue be-
tween the patient and his/her familiar partner or therapist, 
and semi-spontaneous speech is extracted by describing 
pictures or retelling a familiar story or role-playing [18]. 

Language parameters have been concerned; however, 
assessing connected speech varies in different studies. 
Sajjadi et al. (2012) analyzed some parameters, such as 
the mean length of utterances, frequency of relative sen-
tences, and verb agreement errors in connected speech of 
patients with aphasia [22]. Speech rate, lexical content, 
and syntactic structure were assessed by Wilson et al. 
(2010) in his study on connected speech in aphasia [1]. 

F

 What is “already known” in this topic:

According to previous studies, computer vision syndrome is a common health issue among computer users in the 
workplace. No published investigations have used a validated questionnaire to determine the prevalence of com-
puter vision syndrome among computer users at the workplace in Iran. 

 What this article adds:

This study estimates the prevalence of computer vision syndrome and the effect of gender, age and duration of 
computer use among a group of Iranian computer users in the workplace.
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Nicholas et al. (1993) in their study focused on some 
parameters of connected speech, like words per min-
ute, percentage of correct information units, and correct 
information unites per minute in aphasic patients [23]. 
Content units, syllables per minute, and content units per 
minute were analyzed in a study by Yorkstone and Beu-
kelman on speech samples of patients with aphasia [24]. 
The last two studies indicated that the speech rate has a 
long history as one of the speech measure indices for the 
analysis of connected speech.

There are various methods for the evaluation of speech, 
including the Spontaneous Speech Language Analysis 
(SSLA) system [25] or the system described by Mayer 
[21]. We used some parts of SSLA variables in the cur-
rent study. Eight measures of speech, including speech 
rate, MLU, number of utterances, total words, content 
words, function words, nouns, and verbs were selected. 

Objectives

The main purpose of this study was to assess the pa-
rameters of connected speech of aphasic patients in 
comparison with a normal matched group. Moreover, 
measuring the relationship between connected speech 
parameters and severity of aphasia was another purpose 
of the present study.

2. Materials and Methods 

In this descriptive cross-sectional study, we compared 
the performances of 27 right-handed patients with apha-
sia with the control group. The inclusion criteria for 
aphasic patients were the presence of aphasia secondary 
to left hemisphere brain damage without any history of 
psychiatric or other neurological disorders. The neuro-
logic assessment was done by a neurologist and the di-
agnosis of aphasia was done by a speech therapist using 
the Persian WAB (P-WAB). Controlled matched right-
handed group, were adults over 27 years old living in 
Tehran. They were native Persian speakers with no his-
tory of psychiatric or neurological disorders. 

Nest Bird’s story pictures were used to extract speech 
samples for both aphasic patients and the control group. 
Parameters of connected speech, including speech rate, 
MLU, number of utterances, total words, content words, 
function words, nouns, and verbs were measured. Both 
groups were matched based on age, gender, and educa-
tion. Finally, the correlation between connected speech 
parameters and severity of aphasia was measured. The 
severity of aphasia was obtained through an Aphasia 
Quotient (AQ) score extracted from P-WAB.

The utterance is the smallest unit of speech, which is 
bounded by silence. In order to calculate MLU, the total 
number of words should be divided into the total number 
of utterances [26]. 

Content words are the words with meaning and give us 
the most important information, such as “bird”, “tree”, 
and “cry”. Nouns, verbs, adjectives, and adverbs are 
considered as content words. A noun refers to a person, 
place, or thing, etc. A verb tells us about the action hap-
pening, or the state. Adjectives give us details about ob-
jects and people and adverbs tell us how, when, or where 
something is done [27].

Function words explain or create grammatical or struc-
tural relationships, which the content words may fit into 
them. These words mostly do not have meaning on their 
own; like “the”, “in” “to”, “as”. Pronouns, prepositions, 
conjunctions, determiners, qualifiers, and interrogatives 
are some examples of function words [27].

All participants were instructed: “please see these serial 
pictures and describe it completely”. Language samples 
were recorded and analyzed afterward. 

3. Results

Table 1 showed that the Mean±SD age of aphasic 
patients and the control groups was 53.27±9.07 and 
54.83±14.62, respectively. The normality of data was 
checked using the Kolmogorov-Smirnov test and the 
normal distribution of data was confirmed. 

Table 1. Demographic characteristics of the subjects according to age, gender, and education in normal and aphasic groups

Group No.
Mean±SD Gender

Male, FemaleAge Education

Aphasia 27 53.27±9.07 10.97±4.86 22, 5

Normal 37 54.83±14.62 10.5±5.97 22, 15
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Table 2 presents the type and severity of aphasia based 
on the P-WAB test [28, 29]. Figure 1 shows the differ-
ence between the mean AQ score (based on P-WAB) in 
different types of aphasia groups. A significant difference 
was found between the groups in all parameters of con-
nected speech (P<0.01) (Table 3).

The correlation coefficient between speech parameters 
and severity of aphasia ranged from 0.71 to 0.76 and 
were strongly correlated (P<0.01) apart from the speech 
rate and the number of function words (Table 4).

According to Figure 2, the number of function words, 
nouns, and verbs had significant differences between 
the aphasic and control groups. The number of func-
tion words in the aphasic group was nearly half of this 
number in normal people. There were considerable dif-
ferences in the number of nouns and verbs between the 
two aphasic and normal groups. However, this difference 

was less notable in the number of function words be-
tween the two groups.

Table 4 presents the comparison of connected speech 
parameters between fluent and non-fluent aphasic 
groups. All the parameters showed a higher mean in flu-
ent aphasia patients. 

4. Discussions

The present study initially assessed the parameters of 
connected speech of aphasic patients in comparison with 
the normal matched group. Then, the correlation be-
tween connected speech measures and severity of apha-
sia was analyzed. In this article, we documented the lan-
guage profile of aphasic patients and the normal matched 
group (Table 5). 

To the best of our knowledge, this study was the first 
Persian report of analysis of connected speech in aphasic 
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Figure 1. Mean Aphasia Quotient (AQ) score in different types of aphasia

Table 2. Severity and type of aphasia based on Aphasia Quotient (AQ) extracted from Persian-WAB (P-WAB) 

Diagnosis No.
Mean±SD

AQ (Based on P-WAB)

Type of aphasia

Global (non-fluent) 6 7.78±4.44

Broca (non-fluent) 5 25.94±4.98

Wernicke (fluent) 3 45.84±4.64

Conduction (fluent) 7 67.86±7.54

Anomia (fluent) 6 89.26±5.13

Severity of Aphasia

Mild 8 83.46±8.2

Moderate 10 47.83±15.9

Severe 9 11.17±7.31
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patients. Analysis of connected speech is important from 
both theoretical and practical dimensions. Many articles 
have been published by linguistics on connected speech 
[30, 31]. However, it is mandatory for clinicians to use 
the results of connected speech analysis in the assess-
ment and treatment planning. In this article, the experts 
with clinical experiences presented indices of speech 

measures in the analysis of connected speech. This re-
port considered connected speech analysis based on the 
type and severity of aphasia. We implemented a picture 
description task to control the content of spontaneous 
speech. A similar approach has been taken by Yorkston 
and Beukelman (1977), who used the picture description 
task as a more replicable and predictable measure [26].

Table 3. Comparison of connected speech parameters between aphasic and control groups

Task Group No. Mean±SD P

Speech rate
Aphasic 27 22.73±23.04

0.001
Control 37 113.36±35.83

Mean Length of Utterance (MLU)
Aphasic 27 2.5±2.24

0.001
Control 37 5.92±3.08

Number of utterances
Aphasic 27 8.5±8.92

0.002
Control 37 16±8.83

Number of total words
Aphasic 27 34.42±4.95

0.001
control 37 81.78±35.47

Number of content words
aphasic 27 26.73±32.92

0.001
control 37 66.83±27.99

Number of function words
aphasic 27 7.62±11.5

0.007
control 37 14.68±8.65

Number of nouns
aphasic 27 8.46±12.45

0.001
control 37 21.95±8.26

Number of verbs
aphasic 27 8.27±8.6

0.001
control 37 20.08±8.33

Figure 2. Comparison of the number of function words, number of nouns, and number of verbs between aphasic and control groups
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Table 5. Correlation between the parameters of speech and severity of Aphasia based on Persian -WAB (P-WAB)

Variables AQ Speech 
Rate MLU Number of 

Utterances
Total 

words
Content 
words

Function 
words Nouns Verbs 

AQ 1

Speech Rate 0.53 1

Mean length of utter-
ance (MLU) 0.75 0.77 1

Number of Utterances 0.73 0.68 0.69 1

Total words 0.72 0.71 0.79 0.92 1

Content words 0.74 0.65 0.79 0.94 0.99 1

Function words 0.58 0.77 0.75 0.75 0.9 0.82 1

Nouns 0.71 0.59 0.67 0.89 0.96 0.98 0.78 1

Verbs 0.76 0.77 0.86 0.91 0.96 0.94 0.88 0.87 1

The correlation coefficients were significant (P<0.01). AQ: Aphasia Quotient.

Table 4. Comparison of the connected speech parameters between fluent and non-fluent aphasic groups 

Task Group Number Mean±SD P

Speech rate
Non-fluent 17 11.43±14.67

0.001
Fluent 10 79.76±52.71

Mean length of utterance (MLU
Non-fluent 17 1.53±1.75

0.001
Fluent 10 4.47±1.33

Number of utterances
Non-fluent 17 5.05±5.89

0.002
Fluent 10 17.28±10.40

Number of total words
Non-fluent 17 15.44±19.32

0.001
Fluent 10 80.57±54.62

Number of content words
Non-fluent 17 13.44±16.71

0.001
Fluent 10 62.78±44.60

Number of function words
Non-fluent 17 1.88±2.76

0.007
Fluent 10 17.78±12.81

Number of nouns
Non-fluent 17 3.55±5.13

0.001
Fluent 10 21.64±19.16

Number of verbs
Non-fluent 17 4.66±5.23

0.001
Fluent 10 18.00±11.20
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The ability to retrieve precise words for objects, events, 
relationships, and ideas during unstructured and sponta-
neous language production it is important to conveying 
concepts. In addition, the ability of a person with aphasia 
to produce content during highly structured tasks may 
differ from his or her abilities during less structured 
communication activities that require greater amounts 
of verbal or written output and more thinking to prepare 
the response. Therefore, clinicians analyze samples of 
their patients’ spoken or written connected language to 
determine the accuracy, responsiveness, completeness, 
promptness, and efficiency of the content (Chapey 2014).

Shewan published a study about connected speech 
analysis in patients with aphasia. He assessed the num-
ber of utterances, the total speaking time, rate of speech, 
length of utterances, melody, articulation, number of 
complex sentences, syntactic and morphological errors, 
content units, paraphasias, repetitions, and communica-
tion efficiency [25]. In this report, some of these param-
eters are measured. 

As seen in Table 3, all parameters were significantly dif-
ferent between the two groups. These findings are con-
sistent with the results of Shewan on speech rate, MLU, 
and the number of utterances [25]. 

As indicated in Table 4, MLU, number of utterances, 
total words, content words, nouns, and verbs were sig-
nificantly correlated with the severity of aphasia. These 
results were expected because AQ is representative of 
the language performance of aphasia [32]. Furthermore 
connected speech is one of the language components im-
paired in all types of aphasia. Hence, AQ was correlated 
with connected speech measures apart from speech rate 
and function words. 

In our study, speech rate was not correlated with apha-
sia severity. This does not seem to be surprising as flu-
ency is not a real measure for the severity of aphasia and 
a representative of whole language performance. In addi-
tion, the speech rate did not change in parallel with AQ. 
It is noteworthy that all of the four types of fluent aphasia 
(Wernicke, Sensory Transcortical, Conduction, and Ano-
mia) did not have lower severity than the four types of 
non – fluent aphasia (Broca, Motor Transcortical, Global 
and Mixed Transcortical). For instance, according to the 
taxonomy of aphasia based on WAB, Motor Transcortical 
aphasia had better AQ in WAB in comparison with Wer-
nicke aphasia. The result of this study explains why the 
speech rate could not anticipate the severity of aphasia. 

As indicated in Figure 2, there were significant differ-
ences between the two aphasic and control groups in the 
number of function words, nouns, and verbs. This result 
also was reported by Gleason (1980) who studied the 
narrative strategies of aphasic and normal people [33]. 

According to our results, a strong correlation was 
found between MLU and the number of action words 
(verb), probably because both of them are indices of the 
complexity of the language [34]. However, according to 
some studies, MLU is not a proper index to determine 
the language level [35]. 

In our study, the score of connected speech in the nor-
mal group might demonstrate a horizon for expected 
performance for aphasic patients. The results of this 
study are in the same direction as the findings of Shewan 
[25] and can be used as the first step of a preliminary 
scale for Persian patients.

According to Hussmann et al. (2012), fluent aphasic 
patients have higher MLU than non-fluent aphasia pa-
tients, which is reported in our study. Also, in our study, 
the average number of words, content words, and func-
tion words were higher in fluent aphasic patients than 
non-fluent aphasic patients as reported by Heim et al. 
(2013) [36]. A higher average of speech rate in fluent 
aphasic patients was reported by Benson (1967), who 
compared some measures of verbal output in fluent and 
non-fluent types of aphasia. Other measures, like the 
number of nouns and verbs, were reported in the Ben-
son study (1967), which is consistent with our findings 
[37]. Non-fluent aphasic patients have a lower average 
of nouns and verbs than fluent aphasic patients based on 
our findings. 

Due to the limited number of studies on the analysis 
of spontaneous speech for Iranian aphasic patients, the 
present study could be intriguing clinically and paves the 
way for future studies. 

5. Conclusions

This first report of connected speech parameters of Per-
sian aphasic patients exhibited a useful scale for clinical 
use. The connected speech is informative enough to give 
us a view about the patient’s ability in expressive lan-
guage on one hand, and on the other hand, there is a high 
correlation between speech parameters and the sever-
ity of aphasia. It is suggested to use “connected speech 
analysis” for the assessment and treatment of aphasia.
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آنالیز گفتار پیوسته در بیماران آفازیک فارسی زبان و ارتباط آن با نوع و شدت آفازی

مقدمه آزمون های زیادی برای تشخیص نوع و شدت آفازی وجود دارد، ولی نمی توانند در زمان کوتاه به نتیجه برسند. در سال های اخیر، 
آنالیز گفتار پیوسته توجه بسیاری از محققان و درمانگران را به خود جلب کرده است. گفتار پیوسته اهمیت فراوانی در تشخیص گذاری و 

دنبال کردن پیشرفت بیماران دارای آفازی پس از درمان دارد. 
هدف این تحقیق، ارزیابی برخی پارامترهای گفتار پیوسته در بیماران دارای آفازی است. به عالوه، همبستگی بین پارامترهای گفتار پیوسته 

و نوع و شدت آفازی نیز مورد بررسی قرار گرفت. 
مواد و روش ها پارامترهای گفتار پیوسته 27 بیمار دارای آفازی )10 بیمار آفازی روان و 17 بیمار آفازی ناروان( فارسی زبان با گروه کنترل 
مقایسه شد. دو گروه ازنظر سن، جنسیت و تحصیالت کنترل شده بودند. تصویر داستان آشیانه پرنده برای استخراج گفتار پیوسته مورد استفاده 
قرار گرفت. در مرحله بعد، گفتار پیوسته ارزیابی شد و پارامترهای سرعت گفتار، میانگین طول گفته، تعداد گفته ها، تعداد کل کلمات، کلمات 

محتوایی، کلمات عملکردی، اسامی و افعال مورد بررسی قرار گرفتند. عالوه بر این، شدت آفازی با کمک Persian-WAB به دست آمد.
یافته ها نتایج نشان دهنده تفاوت چشمگیر بین گروه ها در همه پارامترهای گفتار پیوسته بودند)P<0.01( . ضریب ارتباط بین پارامترهای 
گفتاری و شدت آفازی نشان می دهد که تمامی پارامترها همبستگی باالیی )r>0.71( با شدت آفازی دارند)P<0.01(؛ بجز سرعت گفتار 
و تعداد کلمات عملکردی. برخی تفاوت های معمول بین ویژگی های زبانی گرامری و کاربردشناسی گروه های مختلف آفازی وجود داشت.

نتیجه گیری گفتار پیوسته یکی از حساس ترین قسمت های زبان در همه گروه های بیماران آفازی می باشد. برخی عالیم بالینی برای تشخیص 
افتراقی آفازی در کنار پارامترهای زبانی مورد استفاده قرار می گیرند. براساس یافته ها، نوع و شدت آفازی و گفتار پیوسته ارتباط نزدیکی با هم 

دارند. براین اساس، استفاده از گفتار پیوسته و تحلیل آن به عنوان یک ابزار ارزیابی برای تشخیص آفازی ضروری به نظر می رسد.
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