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ABSTRACT 
 
Objectives: This study was designed to study the association of stuttering loci and frequency with certain 
linguistic factors among stuttering Jordanian children and adults.  

Method: Seventy four Jordanian persons who stutter, categorized into three age groups, constituted the 
subjects of the present study. Speech samples were collected from each subject’s oral reading and 
conversational speech, and analyzed according to the frequency of stuttering on each of the following 
linguistic factors: Word length, word grammatical class, word position, sentence position, and syntactical 
complexity. Paired t-tests and ANOVA were conducted to determine the significance of each linguistic factor. 

Results: There were significant correlations between the stuttering loci and frequency with each of the 
linguistic factors studied. 

Conclusion: The results are in accordance with findings in other languages. It was found that for our 
subjects, as it was the case for English, Norwegian, Kannada, German, and Spanish subjects, the stuttering 
events were strongly associated with word length, word grammatical class, word position, sentence position, 
and syntactical complexity. 
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Introduction 
Stuttering is defined as a disturbance in the normal 

fluency and time pattern of speech that is 
distinguished by blocks, sound and syllable 
repetitions, and sound prolongations; and various 
types of normal disfluencies, such as interjections, 
broken words, whole-word repetitions, etc.; and 
might be accompanied by physical concomitants, 
such as eye-blinks, head jerks, limb movement, 
etc.(1) 
Past research has shown that linguistic variables 

affect stuttering frequency and distribution in 
English-speaking persons who stutter (PWS). This 
relationship might explain the nonrandom 
distribution of stuttering events in the speech of 
disfluent speakers. For example, PWS were found to 

stutter more on longer words,(2-8) content rather than 
function words,(4,9-14) and syntactically complex 
utterances.(15-18) They also stutter on initial sounds of 
the words(19,20) and at the beginning of an 
utterance.(11,13,19,21-27) It should be noted that the 
word’s grammatical class influence on the stuttering 
of young children is opposite to that reported for 
older children and adult PWS. Children were 
consistently found to experience more difficulty on 
function words, whether using simple analysis(28) or 
analyzing the phonological words.(29-31) In addition, 
some studies(32-37) did not find significant differences 
between variations in syntactic complexity and 
stuttering frequency. Actually, syntactic difficulty 
might be an age-related factor.(17,35) Logan(38) cited 
many studies that related increased stuttering 
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occurrences with syntactic complexity in young 
children. Their adolescent and adult participants, 
however, showed no difference in disfluency rates 
across the four levels of syntactic complexity they 
studied. Also, it is worthy to note that, whereas 
linguistic parameters may influence stuttering, it is 
not at all clear that deficits in language have a role 
in the development of stuttering.  In fact, several 
studies report that children at the onset of stuttering 
are not deviant in language skill.(39) 
The association between certain linguistic factors 

and stuttering loci and frequency was denoted by 
some researchers to increased demands placed by 
those linguistic properties on speech motor planning 
and execution.(40-42) Three theories(43-45) proposed 
language involvement in stuttering.  Perkins et 
al.,(43) Postma & Kolk,(44) and Wingate(45) claimed 
that the disruption in fluency is due to slow 
lexicalization, i.e. the process by which speakers 
retrieve and encode words to maintain ongoing 
speech. Recently, Prins et al.(46) found that slow 
lexical processing by the stutterers could serve to 
disrupt fluency. Finally, the interaction between 
language  formulation  and  speech  motor  
execution  had  been  adopted  by  many  researchers 
as an acceptable explanation for fluency 
breakdown.(41,47-49) 
Language factors, in fact, overlap and interfere 

with each other during their influence on speech 
fluency. Designing an experiment to study a single 
factor without the interference of other factors 
presents several methodological problems. For 
example, in a study of the word length factor and 
frequency of stuttering, it is necessary to isolate 
factors such as word frequency, word information 
load, syllabic stress, and word position in an 
utterance. This, however, has never been completely 
controlled. Language factors do interfere and 
interact during running speech. Actually, a design 
aimed at isolating a given language factor results in 
artificial speech samples that are not representative 
of the stutterer's actual use during various speaking 
situations. A practical strategy to resolve this 
problem might be accomplished by securing sizable 
samples of the speaker's daily conversational speech 
and readings. 
The study of language factors in stuttering is 

important both in terms of theory construction and 
clinical applications.(50) This point of view is 
strengthened by information about the significant 
role that language deficits might play in developing 
and maintaining components of stuttering.(51)  The 

universality of some or all language factors in 
defining the loci of stuttering events among various 
languages might highlight linguistic processing or 
speech execution deficits. Language factors in 
stuttering were investigated in a few languages other 
than English, such as Norwegian,(52) German,(53,54) 
Spanish(55) and Kannada(56-57) and were found to 
influence the stuttering of their speakers. Additional 
accumulated information from various languages 
will enrich our data-based knowledge, making 
inferences about language processing and execution, 
and their connection with stuttering, more universal. 
Bernstein Ratner and Benitez(58) emphasized the 
need for cross-linguistic research in this domain. To 
the author's knowledge, no pertinent previous study 
addressed the relationships between linguistic 
factors and stuttering in Arabic-speaking PWS.  
The purpose of the present study was to investigate 

the impact of certain linguistic factors, such as word 
length, word type and grammatical class, word and 
sentence positions, and syntactical complexity upon 
the frequency of stuttering in three age groups of 
Jordanian persons who stutter, using comprehensive 
oral readings and conversational speech samples. In 
addition, the distribution of stuttering moments 
along words and short sentences was also surveyed. 

 

Method 
Subjects 
Seventy-four Jordanian PWS were chosen 

randomly from a population of 132 stuttering cases 
referred to the Speech Clinic, Royal Rehabilitation 
Center, during a period of 17 months.  They were 
divided into three age groups. Group I included 
children from the first three grades (N=25, 20 males 
and 5 females, age range= 6.0–8.9 years; M=7.5 
years; SD=±0.92). Group II included students in 
grades four to nine (N=23, 21 males and 2 females, 
age range=9.0–15.6 years; M=11.10 years; 
SD=±1.97). Group III included senior students and 
adults (N=26, 21 males and 5 females, age range 
16.10–28.0 years; M=20.7 years; SD=±4.05).  
Females were represented in the total sample 

according to their proportion in our clinic’s 
stuttering caseload which is approximately one in 
five. Each group contained various stuttering 
severity levels except the profoundly severe. No 
sub-classification according to severity was done 
due to the relatively small size of each age group.  
 

Materials 
Three   types  of   materials, oral  reading,  pictorial 
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stimuli for spontaneous speech, and structured 
conversational questions, were prepared to be 
analogous of the daily speech of a person who 
stutters. The oral readings (written prose) included 
three word lists, a sentence list, and two 100 word 
passages, a syntactically complex passage and a 
syntactically simple passage. Different written 
materials were prepared for each of the two older 
groups commensurate with their expected reading 
skills. The youngest children did not do the reading 
task. The spoken prose consisted of the subjects’ 
responses to standard questions and conversational 
speech, and of naming, describing, and interpreting 
pictures. Care was taken to obtain a relatively 
comparable speech sample size from each subject. 
The total corpus collected from each prose type for 
each age group was used for analysis. A full 
description of the materials used to collect both 
prose types is presented in detail in Attieh.(59) 
  The validity of the materials prepared for the 
present study was measured by using disciplined 
subjectivity.(60) Each component of these materials 
used was assessed by a three-member jury. The jury, 
experts in linguistics, rated their opinions regarding 
two issues, the appropriateness and the 
representativeness, according to a four-point scale: 
extremely significant (3), significant (2), fairly 
significant (1), and insignificant (0). A mean score 
was then calculated for each jury’s rating. Three 
items received the highest possible mean rating of 3 
(extremely significant) and five items received mean 
ratings between 2 and 2.67. 
 
Procedure 
Each subject was first showed the set of pictures, 

one at a time, and asked to either name, describe, 
interpret, or answer a question, according to the card 
presented to him/her. The subject was then engaged 
in a comfortable structured conversation. Subjects of 
groups II and III were then asked to read the 
prepared word list, sentence list, and the two 
passages. The subjects’ responses were tape-
recorded in a quiet room using Grunding 
(STENORETTE 2060) tape recorder.  
Replays of the tape-recorded utterances of each 

subject of the study were transliterated. The 
transcripts were used to register instances of 
stuttering during another replay of the tape-recorded 
utterances. Only those behaviors that are considered 
as core behaviors61 of stuttering were registered. 
Another speech pathologist evaluated 19 (25.7%) of 
the tape-recorded material selected randomly and 

marked the instances of core stuttering. The inter-
rater reliability(62) was 0.93 for the transliteration 
and 0.91 for the identification of stutter occurrences.  
 
 Analysis 
The first analysis performed was to relate the 

frequency of stuttering and the word length. Various 
word lengths were monosyllabic, bisyllabic, 
trisyllabic, and four or more syllabic words. The 
percentage of stuttering on each word length was 
individually calculated for each prose sample 
collected from each subject, and then was averaged 
over the subjects of each group. The prose is the 
speech samples from the reading, pictures, and 
conversational tasks. The second analysis was done 
by assigning a grammatical class for each word, 
spoken or orally read, as either content or function 
word. This was followed by calculating the 
percentage of stuttering on each content word and 
function word collected from each prose provided 
by each subject.  
The third analysis addressed word and sentence 

position. The corpora were analyzed to count the 
number and length of utterances for each subject. 
Two analyses were done. First, the frequencies of 
stuttering occurrences on initial versus other word 
positions was calculated in both written prose and 
spoken prose. Secondly, the distribution of stutters 
along the words of two and three word sentences 
was analyzed. The results then were displayed in 
percentages and graphs. 
The last analysis addressed comparing the relative 

number of stuttering events on oral readings of 
complex and simple passages (see Material above) 
by the older two groups. Paired t-tests for dependent 
variables were conducted to determine the 
significance of the difference in mean frequency of 
stuttering for all linguistic factors under analyses 
(except for the factor of word and sentence position, 
i.e., the thirds factor) for both the spoken prose and 
the written prose of the three age groups. A priori 
alpha level of these tests was set at 0.05.  Following 
the paired t-test analyses, analyses of variance were 
done to analyze each of the dependent variables with 
the age group and prose type. 
 

Results  
Word length factor  
As shown in Table I, there was a gradual increase 

in the mean percentages of stuttering along with the 
increase in word length for all age groups regardless 
of prose type. 
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Table I. Mean percentage of stuttering on all four word lengths, along both prose types of the three age groups. 
Age Group Stimulus Mono-syllabic Words 

(Mean & SD) 
Bisyllabic 

Words 
(Mean & SD) 

Tri-syllabic 
Words 

(Mean & SD) 

Longer Words 
(Mean & SD) 

Group I Spoken Prose 23.4% 
(9.0) 

32.2% 
(11.5) 

36.7% 
(15.2) 

40.4% 
(18.7) 

Oral reading Prose 19.2% 
(9.3) 

22.6% 
(11.7) 

27.6% 
(13.0) 

29.9% 
(14.0) 

Group II 

Spoken Prose 23.0% 
(9.1) 

25.9% 
(11.0) 

29.8% 
(13.3) 

37.3% 
(17.4) 

Oral reading Prose 15.1% 
(8.3) 

20.8% 
(9.9) 

26.0% 
(11.6) 

30.3% 
(14.8) 

Group III 

Spoken Prose 14.4% 
(7.1) 

22.0% 
(9.9) 

28.0% 
(11.8) 

35.7% 
(16.9) 

 
Table II. Analysis of variance between the factor of word length and the factor of age 
Word Length Group Mean S. D. Between- Groups F Between- Groups P 

I 23.4 9.0 

II 21.2 9.8 

Mono-syllabic Words 

III 14.7 9.0 

8.9 0.000* 

I 32.2 11.5 

II 24.3 11.8 

Bisyllabic Words 

III 21.4 10.7 

7.5 0.001* 

I 36.7 15.2 

II 28.7 13.0 

Tri-syllabic Words 

III 27.0 11.6 

4.7 0.011* 

I 40.4 18.7 

II 33.7 19.0 

4 or more syllabic Words 

III 33.1 16.0 

1.5 0.219 

 
Table III. Analysis of variance between the factor of word length and the factor of prose type 
Word length Prose Mean S. D. Between- Groups F Between- Groups 

Significance 
Written 17.1 10.6 Mono-syllabic Words 

Spoken 20.2 9.3 

2.8 0.095 

Written 21.7 12.0 Bisyllabic Words 

Spoken 26.8 11.5 

5.2 0.025* 

Written 26.8 12.1 Tri-syllabic Words 

Spoken 31.6 13.9 

3.7 0.058 

Written 30.1 15.7 4 or more syllabic Words 

Spoken 37.9 18.5 

5.3 0.024* 

 
This increase in stuttering from one word length to 
the next was statistically significant, with the 
exception of the difference between monosyllabic 
and bisyllabic words of both orally read and spoken 
prose of group II and between trisyllabic and longer 
words orally read by group II and the spoken prose 
of group I. The six pairs of various possible 
comparisons between different word lengths are 
significant at p≤0.001 when totaling the word length 
for each prose of all three age groups. 
When the frequency of stuttering on each word 

length was analyzed according to age group, it can 
be noted in Table I that there was a consistent 

increase in the mean stuttering percentage from 
older age to younger age for all four word- lengths. 
As shown in Table II, analysis of variance 
(ANOVA) of the mean percentage of stuttering on 
the first three word-lengths were significant 
(p=0.000, 0.001, 0.011 respectively) along the three 
age groups, while the mean percentage of stuttering 
on four or more syllabic- words did not vary 
significantly between age groups. Also, as noted in 
Table III, there was a consistent increase in the 
mean percentage of stuttering between ‘written 
prose’ and ‘spoken prose’ for all four word-lengths. 
However, only the ‘between groups’ differences for
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Table IV. Paired T-test between the mean percentage of stuttering on content and function words, according to prose type and age 
group 

Age Group Stimulus Mean %  (SD) of 
Stutters on Content 

Words 

Mean % (SD)   of 
Stutters on Function 

Words 

T df Significance 
(2-tailed) 

Written Prose 26.8% 
(12.2) 

13.8% 
(7.0) 

6.8 23 0.000* Group 3 

Spoken Prose 25.6% 
(11.8) 

13.5% 
(6.8) 

5.0 25 0.000* 

Written Prose 25.8% 
(13.0) 

20.3% 
(10.4) 

3.0 20 0.007* Group 2 

Spoken Prose 28.4% 
(12.6) 

16.3% 
(7.3) 

5.1 22 0.000* 

Group 1 Spoken Prose 33.0% 
(11.9) 

26.3% 
(9.4) 

2.6 24 0.015* 

All Groups Both 28.0% 
(12.4) 

18.0% 
(9.2) 

9.6 118 0.000* 

 
Table V. Analysis of variance for the interaction between the two prose types of the word class factor 
Word- Grammatic 
Class 

Prose Type Mean of Stuttering Standard 
Deviation 

Between- Groups 
F 

Between- Groups 
Significance 

Written 26.3 12.4 Content Words 
Spoken 29.0 12.3 

1.3 0.253 

Written 16.8 8.3 Function Words 
Spoken 18.7 9.2 

0.9 0.329 

 
Table VI. Analysis of Variance for the interaction between various age groups of the word class factor 
Word- Grammatic 
Class 

Age 
Group 

Mean of Stuttering Standard 
Deviation 

Between- Groups 
F 

Between- Groups 
Significance 

1 33.0 11.9 
2 27.2 12.7 

Content Words 

3 26.2 11.9 

2.7 0.069 

1 26.3 9.4 
2 18.2 8.9 

Function Words 

3 13.6 6.8 

16.2 0.000* 

 
di-syllabic and four or more syllabic-words had 
significant differences (p=0.025 and 0.024 
respectively). 

 
 Word Grammatical Class  
As shown in Table IV, there was consistently more 

stuttering on ‘content’ words than on ‘functional’ 
words. This difference was significant (p=0.001) for 
the whole corpus collected by the three groups 
(Table V) and for each age group separately, 
whether the speech sample collected was ‘written 
prose’ or ‘spoken prose’. 
The ANOVA for the interaction between age and 

prose type (Table V) shows that there were no 
significant differences in percentages of stuttering 
on either grammatical class of words among the 
three groups in respect to type of speech prose. 
However, only the percentage of stuttering on 
‘functional’ words that showed statistical 
significance in respect to age group (Table VI). In 
other words, there was no statistical difference in the 
mean percentage of stuttering on content words 
between the three groups of the study. On the 

contrary, the mean percentage of stuttering on 
function words is statistically different from one age 
group to another, with an inverse relationship 
between the relative percentage of stuttering and the 
age of the subject. Also, as shown in Table V, there 
was no effect of the prose type on grammatical 
factor. In other words, there was no statistical 
difference in the mean percentage of stuttering on 
either content words or function words between 
‘written prose’ and ‘spoken prose’ for both groups 2 
and 3. 
 
 Word and Sentence Position:  
 The Word Position Factor 
As shown in Table VII, the distribution of the 

occurrence of stuttering in words is invariably 
syllable-initial position (99.3%), and 84.1% of 
stutters occur in word-initial positions. Only 0.7% of 
stutters occur in syllable-final positions, which are 
mostly sound prolongations that, usually, mark a 
stutter on the subsequent word. The same finding is 
true regardless of the age group and the prose type. 
It is apparent that there was consistently more stutter  
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Table VII. The mean percentage of stuttering on each word position, according to age group and prose type 
Age group Material Mean % of stuttering 

on initial sounds of first 
syllable 

Mean % of stuttering 
on initial sounds of 

other syllable 

Mean % of stuttering 
on syllable- final 

sounds 

Written prose 87.2 % 12.8 % 0.0 % 3 
Spoken prose 82.5 % 16.2 % 1.3 % 
Written prose 83.5 % 15.9 % 0.6 % 2 
Spoken prose 79.5 % 18.1 % 2.4 % 

Both Both 84.1 % 15.2 % 0.7 % 
 
Table VIII. Syntactical complexity: paired t-test comparisons between the mean percentage of stuttering on both ‘simple’ and 
‘complex’ passages, for both groups I & II subjects 
Age group Syntax Paired Differences 

Mean 
 

Standard 
Deviation 

 

T Significance 
(2-tailed) 

 Group 1 Simple - Complex -5.15 4.90 - 4.70 0.000* 
Group 2 Simple - Complex -6.29 5.40 -5.71 0.000* 
Both groups Simple - Complex -5.77 5.15 -7.4 0.000* 
 
Table IX. Syntactical complexity: analysis of variance for the mean percentage of stuttering on each of ‘simple’ and ‘complex’ 
passages, for both group 2 & 3 subjects 

Syntax Age 
Group 

Mean S. D. Between- Groups 
F 

Between- Groups 
Significance 

1 19.50 9.47 
Simple 

2 16.92 10.58 
0.71 0.403 

1 24.65 11.33 
Complex 

2 23.21 11.87 
0.168 0.684 

 
occurrences in word-initial positions in the ‘written 
prose’ as compared to the ‘spoken prose’ for both 
age groups; however, these differences failed to be 
significant (p= 0.40 & 0.42, for groups 3 and 2, 
respectively). 
 
The Sentence Position Factor 
Analysis of the distribution of stutters along the 

words of a sentence was limited in this study to two 
and three word utterances. The distribution of 
stutters along two-word sentences is shown in Fig. 
1, where around two thirds of stuttering occurred on 
the first word of the two- word sentences. Because 
subjects of group I had no reading material and the 
material of group III contained no two-word 
sentences, then the only comparison to make 
between both prose types was for group II. It can be 
noted that the strength of the first word as being 
stuttered is relatively stronger during the use of two- 
word sentences in conversation than during oral 
reading of these sentences. 
Fig. 2 shows the distribution of stutters along 

three- word sentences for all three groups, including 
‘written prose’ of group II. The mean percentage of 
stuttering consistently decreases from the first word 
to the subsequent words. The mean percentage of 
stuttering ranged between 40% - 48% for the first 
word, 32% - 36% for the second word, and 19% - 
28% for the third word. Analysis of the distribution 

of stutters on longer utterances was left for future 
studies. 
 

Syntactic difficulty  
As shown in Table VIII, the mean percentages of 

stuttering on oral readings of the syntactically 
‘complex’ passages, for each of group I and group II 
subjects and for the subjects of both groups 
combined, were statistically higher (p=0.001) than 
the syntactically ‘simple’ passages. ANOVA (Table 
IX) did not show a ‘between- groups’ difference for 
either the simple or complex passages, indicating 
this factor is stable for the two ‘reading’ groups of 
the study. 

 
Discussion 
As it is the case with PWS from other languages 

and cultures, Jordanian PWS also face more 
difficulty on longer words, on content rather than 
function words, on initial positions of words and 
sentences, and on oral readings of syntactically 
complex passages. These findings are viewed as an 
additional support for previous findings reported for 
other languages.   
The increased difficulty faced by persons who 

stutter on longer words, regardless of the spoken 
language, can be explained according to increased 
'demands' and 'capacities'.(63) 
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Fig. 2. Distribution of stuttering along three-word sentences, along prose type and age group. 1 represents group III spoken prose, 2 
represents group II spoken prose, 3 represents group II written prose, and 4 represents group I spoken prose 

 
Longer words require increased pressure on motor 
execution, rather than on word retrieval. Also note 
that the current data were balanced for word finding 
difficulties as the study compared the difficulty on a 
given word length in all stimulating possibilities, i.e. 
naming a picture and reading a written word versus 
conversational  speech. 
The clear word grammatical class factor, for the 

distinction content versus function, and syntactical 
complexity factor can also be explained within the 
same framework. Content words, such as nouns, 
verbs, adjectives, and adverbs that carry the 
meaning, require increased higher language 
processing in contrast to the function words, such as 
pronouns, articles, prepositions, etc. that do not 
carry full lexical meaning but have a grammatical or 
functional role.(31)  The reported lack of a clear 
grammatical factor for young children who stutter21 
could not be tested because the youngest subject in 
the present study was six years old. However, as 
was shown in Tables 5, the mean percentage of 
stuttering on function words significantly decreased 
from the youngest age group to the older groups 
(26.3%, 18.3%, and 13.6%, for groups I, II, & III, 

respectively). This finding is in concordance with 
the reported literature.(30) The frequency of stuttering 
on content words, on the other hand, did not 
significantly vary across the three age groups. 
When compared to the inconclusive reports of the 

syntactical complexity for English- speaking PWS, 
the results of the present study support, at least for 
Jordanian PWS, the tendency of increased stuttering 
occurrences to be associated with increased 
transformational demands,(15-18,64) i.e. synchronizing 
the logical content with the phonetic structure of 
complex sentences. The participants, regardless of 
age, but with few individual differences, faced more 
difficulty during oral reading of material that is 
complex in theme, structure, number of embedded 
clauses, and the length of the constituent sentences. 
This finding supports the hypothesis of syntactic 
complexity as a strong language factor in stuttering. 
The present study also showed that the utterance 

length of only one to three syllables long resulted in 
differences in stuttering among the three age groups. 
Stuttering on longer utterances, four or more 
syllables, words did not vary among the age groups. 
Also, as far as the grammatical class of words, and, 
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to a lesser degree, the word length factor, data 
showed that the prose type, whether read or spoken, 
did not have a different effect on these linguistic 
factors (refer to Tables III & V). In other words, the 
linguistic factors affect the frequency of stuttering 
regardless whether the word was read aloud or 
spoken. 
The greater difficulty encountered by the stutterers 

at the beginning of an utterance can be explained as 
either due to increased linguistic demand,(11,27,45) 
increased neuromotor demand,(34,57) or both.(36) 
Brown(19) provided a psychological explanation. He 
accounted for the evident influence of both sentence 
position and word stress, in terms of their 
prominence in the sequence of the utterance. 
Presumably the prominence triggers the stutterer’s 
effort to avoid stuttering at these points. The mean 
percentage of stuttering on the first word of both 
two-word and three-word sentences was slightly 
higher for the spoken prose than for the written 
prose, for both groups II and III, and on all sentence 
lengths. However, this observation needs further 
research by balancing for other factors such as word 
length, word familiarity, information load, etc. 
The current results should be taken cautiously due 

to certain limitations that need to be solved in future 
replications on Jordanian PWS. For example, the 
sample size did not allow for further comparisons 
according to the severity of the fluency disorder. In 
addition, during analysis of word and sentence 
position factor, no attempt was made to include 
syllabic stress, word information load, etc. in the 
analysis. The same applies to the position of the 
function words in the phonological words. Also, the 
results of the present study would be more 
meaningful when compared to the same language 
factors in preschool stuttering children.  
 
Conclusion 
The present study provided an additional support 

from another language for the association between 
stuttering events and certain linguistic components. 
All three age groups of Jordanian individuals who 
stutter faced more difficulty on longer words, on 
content words than on function words, on initial 
sounds of the words, and on words that are closer to 
the beginning of an utterance, whether the utterance 
was read aloud or spoken. During oral readings, the 
older two age groups showed increased difficulty on 
syntactically complex passages.  
 
 

Acknowledgments 
Thanks are due to my colleague Zaidan 

Khamayseh, PhD, for his contribution regarding the 
inter-rater reliability and to Mrs. Hanan Al-Hasan, 
for her contribution in data collection. Last but not 
least, I would like to thank all the anonymous 
Jordanian persons who stutter for kindly 
participating in this study. 
 

References 
1. Bloodstein O. A Handbook on Stuttering, 5th ed. 

San Diego: Singular Publishing Group, Inc. 1995. 
p. 1-2. 

2. Bloodstein O, Grossman M. Early stutterings: 
Some aspects of their form and distribution. J 
Speech Hear Res 1981; 24: 298-302. 

3. Brown SF, Moren A. The frequency of stuttering 
with relation to word length during oral reading. J 
Speech Dis 1942; 7: 153-59. 

4. Danzger M, Halpern H. Relation of stuttering to 
word abstraction, part of speech, word length, and 
word frequency. Percept Motor Skills 1973; 37: 
959-1062. 

5. Griggs S, Still AW. An analysis of individual 
differences in word stuttered. J Speech Hea Res 
1979; 22: 572-80. 

6. Hejna FF. Stuttering frequency in relation to word 
frequency usage. Asha 1963; 5: 781. 

7. Quarrington B. Stuttering as a function of the 
information value and sentence position of words. J 
Abnormal Psych 1965; 70: 221-24. 

8. Silverman FH, Williams DE. Loci of disfluencies 
in the speech nonstutterers during oral reading. J 
Speech Hear Res 1967; 10: 790-94. 

9. Brown SF. The influence of grammatical function 
on the incidence of stuttering. J Speech Dis 1937; 
2: 207-15. 

10. Griggs S, Still AW. An analysis of individual 
differences in word stuttered. J Speech Hear Res 
1979; 22: 572-80. 

11. Quarrington B, Conway J, Siegel N. An 
experimental study of some properties of stuttered 
words. J Speech Hear Res 1962; 5: 387-94. 

12. Silverman FH, Williams DE. Loci of disfluencies 
in the speech nonstutterers during oral reading. J 
Speech Hear Res 1967 10, pp790-794. 

13. Soderberg GA. Linguistic factors in stuttering. J 
Speech Hear Res 1967; 10: 801-10. 

14. Wingate ME. The first three words. J  Speech 
Hear Res 1979; 22: 604-12. 

15. Bernstein Ratner BM, Sih CC. Effects of gradual 
increase in sentence length and complexity on 
children’s dysfluency. J Speech Hear Dis 1987; 52: 
278-87. 

 



JOURNAL OF THE ROYAL MEDICAL SERVICES 
                                                                                                                                                                  Vol. 17        No. 3      September     2010  

 

18 

16. Gaines ND, Runyan CM, Meters SC. A 
comparison of young stutterers’ fluent versus 
stuttered utterances on measures of length and 
complexity. J Speech Hear Res 1991; 34: 37-42. 

17. Kadi-Hanifi K, Howell P. Syntactic analysis of 
the spontaneous speech of normally fluent and 
stuttering children. J Fluency Dis 1992; 17: 151-70. 

18. Logan KJ, LaSalle LR. Grammatical 
characteristics of children’s conversational 
utterances that contain disfluency clusters. J Speech 
Lang Hear Res 1999; 42: 80-91. 

19. Brown SF. A further study of stuttering in relation 
to various speech sounds. Quarterly Journal of 
Speech 1938; 24: 390-97. 

20. Weiner AE. Stuttering and syllable stress. J 
Fluency Dis 1984; 94(4): 301-305. 

21. Bloodstein O, Gantwerk BF. Grammatical 
function in relation to stuttering in young children. 
J Speech Lang Hear Res 1967; 10: 786-89. 

22. Bernstein NE.  Are there constraints on childhood 
stuttering? J Fluency Dis 1981; 6: 341-50. 

23. Hannah EP, Gardner JG. A note on syntactic 
relationships in nonfluency. J Speech Hear Res 
1968; 11: 853-60. 

24. Hejna FF. A Study of the Loci of Stuttering in 
Spontaneous Speech. Doctoral dissertation, 
Northwestern University, Evanston, Il. 1955. 

25. Milisen RL.  Anticipation of stuttering as related to 
the frequency, type and point of occurrence of 
overt stuttering. Doctoral dissertation, University of 
Iowa, Iowa City 1937. 

26. Taylor IK. The properties of stuttered words. J 
Verbal Learn Verbal Beh 1966; 5: 112-18. 

27. Wells BG.  Effect of sentence structure on 
stuttering. J Fluency Dis 1979; 4: 123-29. 

28. Bloodstein O. The development of stuttering: I. 
Changes in nine basic features. J Speech Hear Dis 
1960; 25: 219-37. 

29. Au-Yeung J, Howell P, Pilgrim L. Phonological 
words and stuttering on function words. J Speech, 
Lang Hear Res 1998; 41(5): 1019-1030. 

30. Howell P, Au-Yeung J, Sackin S. Exchange of 
stuttering from function words to content words 
with age. J Speech Lang Hear Res1999; 42: 345-
54. 

31. Selkirk E. On the Major Class Features and 
Syllable Theory. In: Aronoff M, Oehrle RT, 
editors.  Language Sound and Structure. 
Cambridge, MA: MIT Press 1984. P. 132-174. 

32. Klouda GV, Cooper WE. Syntactic clause 
boundaries, speech timing, and stuttering frequency 
in adult stutterers. Language and Speech 1987; 
30(3): 263-75. 

33. Logan KJ, Conture EG. Length, grammatical 
complexity, and rate differences in stuttered and 
fluent conversational utterances of children who 
stutter. J Fluency Dis 1995; 20: 35-61. 

34. Ronson I. Word familiarity and stuttering: The 
relationship to sentence structure. J Speech Hear 
Res 1976; 19: 813-19. 

35. Silverman SW, Ratner NB. Syntactic complexity, 
fluency, and accuracy of sentence imitation in 
adolescents. J Speech Lang Hear Res 1997; 40(1): 
95-106. 

36. Wall MJ, Starkweather CW, Cairns HS. 
Syntactic influences on stuttering in young child 
stutterers. J Fluency Dis 1981; 6: 283-98. 

37. Yaruss JS. Utterance length, syntactic complexity, 
and stuttering. J Speech Lang Hear Res 1999; 
42(2): 329-44. 

38. Logan KJ. The effect of syntactic complexity upon 
the speech fluency of adolescents and adults who 
stutter. J Fluency Dis 2001; 26: 85-106. 

39. Watkins R, Yairi E, Ambrose NG. Early 
childhood stuttering III: Initial status of expressive 
language abilities. J Speech Lang Hear Res 1999; 
42:  1125-35. 

40. Adams M. The Demands and Capacities Model I: 
Theoretical elaborations. J Fluency Dis 1990; 15: 
135-41. 

41. Watson BC, freeman FJ, Devous MD, et al. 
Linguistic performance and regional cerebral blood 
flow in persons who stutter. J Speech Hear res 
1994; 37(6): 1221-8. 

42. Starkweather CW.  Learning and its role in 
stuttering development. In: Curlee RF, Siegel GM, 
editors. Nature and treatment of stuttering: New 
directions, 2nd ed. Boston, MA: Allyn & Bacon 
1997. p. 79-98. 

43. Perkins WH, et al. A theory of 
neuropsycholinguistic function in stuttering. J 
Speech Hear Res 1991, 34: 734-52. 

44. Postma A, Kolk H. Error monitoring in people 
who stutter: Evidence against auditory feedback 
defect theories. J Speech Hear Res 1992; 35(5): 
1024-32. 

45. Wingate ME. The Structure of Stuttering: A 
Psycholinguistic Analysis. New York: Springer-
Verlag 1988. p. 59-129. 

46. Prins D, Main V, Wampler S. Lexicalization in 
adults who stutter. J Speech Lang Hear Res 1997; 
40(2): 373-84. 

47. Kleinow J, Smith A. Influence of length and 
syntactic complexity on the speech motor stability 
of the fluent speech of adults who stutter. J Speech 
Lang hear Res 2000; 43(2): 548-59. 

48. van Lieshout PH, Starkweather CW, Hulstijin 
W, et al. Effect of linguistic correlates of stuttering 
on EMG activity in nonstuttering speakers. J 
Speech Hear Res 1997; 38(2):360-72. 

49. Rastatter MP, Stuart A, Kalinowski J. 
Quantitative electroencephalogram of posterior 
cortical areas of fluent and stuttering participants 
during  reading  with  normal  and  altered  auditory  

 



JOURNAL OF THE ROYAL MEDICAL SERVICES 
Vol. 17        No. 3      September     2010 

 

19 

feedback. Percept Mot Skills 1998; 87(2): 623-33.  
50. Peters HFM, Starkweather, CW. The interaction 

between speech motor coordination and language 
processes in the development of stuttering: 
Hypotheses and suggestions for research. J Fluen 
Dis 1990; 15:115-125. 

51. Homzie MJ, Lindsay JS. Language and the young 
stutter: A new look at old theories and findings. 
Brain and Language 1984: 22: 232-52. 

52. Preus A., Gullikstad L, Grotterod H, et al. En 
undersoklse over forekomst av stamming I en lest 
tekst. Norsk tidsskrift for logopedi 1970; 16: 11-18. 

53. Dworzynski K, Howell P, Au-Yeung J, et al. 
Stuttering on function and content words across age 
groups of german speakers who stutter. J 
Multilingual Comm Dis 2004; 2(2): 81-101. 

54. Rommel D. The influence of psycholinguistic 
variables on stuttering in childhood. In Bosshardt 
HG, Yarruss JS, & Peters HFM editors. Fluency 
Disorders: Theory, research, treatment, and self-
help. Proceedings of the Third World Congress of 
Fluency Disorders. Nyborg, Denmark. Nijmegen: 
Nijmegen University Press, 2001pp 195-202. 

55. Howell P, Au-Yeung J. Phonetic complexity and 
stuttering in Spanish. Clin Linguist Phon 2007; 
21(2): 111–127. 

56. Jayaram M. Grammatical factors in stuttering. J 
Indian Institute of Science 1981; 63: 141-47. 

57. Jayaram M. Phonetic influences on stuttering in 
monolingual and bilingual stutterers.  J  Comm  Dis  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

        1983; 16: 287-97. 
58.  Jayaram M. Distribution of stuttering in 

sentences- Relationship to sentence length and 
clause position. J Speech Hear Res 1984; 27: 338-
41. 

59. Bernstein Ratner NB, Benitez M. Linguistic 
analysis of a bilingual stutterer. J Fluency Dis 
1985; 10(19): 211-219. 

60. Attieh A. Investigating language factors In 
Jordanian Stutterers. Unpublished Ph.D. 
Dissertation 2002. Al-Neilain University, 
Khartoum, Sudan. 

61. Erickson F. What makes school ethnography 
“ethnographic”? Anthropology and Education 
Quarterly 1973; 9: 58-69. 

62. Guitar B. Stuttering: An integrated approach to its 
nature and treatment, 3rd ed. Baltimore, MD: 
Williams & Wilkins 2006. 

63. Neale JM, Liebert RM. Science and Behavior: An 
Introduction to Methods of Research 1980, 2nd Ed. 
Englewood Cliffs, N.J.: Prentice-Hall, Inc. 

64. Hall NE, Yashamita TS, Aram DM. Relationship 
between language and fluency in children with 
developmental language disorders. J Speech hear 
Res 1993; 36(3): 568-79. 

65. Weiss AL, Zebrowski PM. Dysfluencies in the 
conversations of young children who stutter: Some 
answers about questions. J Speech Hear Res 1992; 
35: 1230-38. 


