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:  Because patients with Multiple Sclerosis (MS) have more problems at high levels of language
processing, this study aims to analyze narrative discourse in MS patients and compare it with

healthy people.
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Conclusion: This study showed that narrative discourse analysis could help identify linguistic
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1. Introduction

ultiple Sclerosis (MS) is one of the

most destructive neurological diseas-

es. Besides, this disease is important

because of its prevalence, onset, and

tendency to engage in young adults

[1]. The incidence of MS increases
in both developed and undeveloped countries and is
more common in females [2]. About 350000 Americans
and more than 1.1 million people worldwide have MS
[3]- MS in Iran has an incidence of 3.4 per 100000 and
a prevalence of 29.3 per 100000 [4]. MS is commonly
diagnosed in young adults and pathologically character-
ized by inflammation, demyelination, and glial scar in
the central nervous system [5]. The peak age of onset of
MS symptoms is between 20 and 30 and is rarely seen
before 10 and after 60. The cause of MS is still unknown,
but genetic predisposition, autoimmune mechanisms,
and viral infections seem to play a role in developing
this disease [6-8].

Acquired language disorders are not common in patients
with MS. If it is created, it is usually due to a recurrence of
the disease and usually will have a good recovery in lan-
guage skills [9]. Language disorders in MS patients con-
sist of cognitive impairment, naming problems, semantic
errors, semantic paraphasia, defects in reading and writ-
ing, defect in the fluency of speech, and grammatical and
syntactic problems, such as the number of spoken words
and problems in high-level language skills [9-11].

Discourse production is a complex language process
and one of the important and relevant forms of commu-
nication [12]. Commonly persistent discourse is analyzed
through conversations and monologues. Also, mono-
logues have superiority to conversational discourse [13].
Monologue discourse can be used to assess speech defects
in MS patients [14], and one of the important types of
monologue discourse is the narrative discourse that has
been used recently in many studies [15, 16]. Narrative
discourse is a complex cognitive function with different
levels of language processing consisting of microlin-
guistic (within-sentence) and macrolinguistic (between-
sentence) structures [17]. The abilities of microlinguistic
include components within the sentence, such as morpho-
syntactic and lexical aspects of language processing. The
abilities of macrolinguistic include the skills of discourse
and pragmatics of language, which is assessed through
the errors of cohesion and coherence in discourse [18].

Limited studies have been conducted on the evalua-
tion of language skills in Persian-speaking patients with
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MS [19]. Freind et al. studied language abilities in MS
patients. They concluded that these patients compared
with the normal group, had lower scores in listening
comprehension, naming, verbal fluency, and other cog-
nitive skills based on language [20]. Feenaughty et al.
examined the speed and timing of speech in MS patients
and found that patients’ performance was better in read-
ing aloud than spontaneous speech [21]. Hence, loud
reading seems to be less cognitive-linguistic than spon-
taneous speech. Arott et al. examined the narratives in
MS patients and showed that cognitive and pragmatic
skills affect the performance of these individuals in the
production of discourse [22]. Also, Arrondo et al. exam-
ined narrative speech in MS patients. Their results also
showed that MS patients have structural problems dur-
ing language production and that the flexibility of these
patients is also deficient in producing a complex dis-
course that may be associated with cognitive problems,
especially executive dysfunction. They also discovered
that cognitive impairment could lead to problems with
lexical access [13]. But so far, narrative discourse skills
in Persian-speaking patients with MS have not been
studied. Given the strong relationship between cogni-
tion and narrative discourse [23], cognitive interference
should be minimized to assess better high-level language
skills such as narrative discourse in patients with MS.

In general, studies of other languages have shown that
MS patients have lower scores than normal populations
in different language tests, and they have been damaged
in discourse production. But no study has been con-
ducted in this area in Persian-speaking patients with MS.
Therefore, in this study, we intend to evaluate the nar-
rative discourse in patients with multiple sclerosis and
compare it with healthy individuals by controlling the
interference of cognitive problems.

2. Materials and Methods
Study participants and design

The current study is cross-sectional descriptive-ana-
lytical research. The sample size consisted of 30 adults
(15 patients with MS and 15 healthy control) selected
through the available sampling method. The sampling
process was done at Ayatollah Kashani Hospital in Isfa-
han for three months in the fall of 2019. In this study, all
participants gave their informed consent.

The inclusion criteria for the patient group were as
follows: the type of MS must be relapsing-remitting,
patients must not have any prior language impairments
before developing multiple sclerosis, they must be 18-45
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years old, as we wanted patients without advanced MS
and cognitive problems. So because the prevalence of
MS is higher in adolescence, we had to select the patients
from this age group. Also, MS patients over 45 have se-
vere motor problems that prevent accurate assessments
[24]. The inclusion criteria for the healthy control group
were as follows: the participants must not have any prior
dementia, brain stroke, or any neurological disorder ex-
periences, and they must be 18-45 years old.

The participants were excluded if they had any prior
mental disorder (n=0) or any psychedelic drug con-
sumption experience (n=3) or expressed discontent with
further involvement in the research (n=1).

We determined patients’ eligibility using their medical
records, a neurologist’s diagnosis, and MRI to determine
the type of multiple sclerosis. Healthy control partici-
pants were chosen from the patient’s relatives based on
the aforementioned criteria, and for each case, written
informed consent was obtained. A psychologist assessed
the participants’ cognitive performance by the Persian
version of the Mini-Mental State Examination (MMSE)
[25]. The Persian Narrative Discourse Test (PNDT) was
carried out by a speech pathologist on every participant
separately [26]. All tests were carried out in the clinic
where patients were hospitalized. The place was quiet
and had proper lighting during the test.

Study instruments

PNDT is a storytelling task that consists of six serial
pictures printed on an A3 paper [26]. The test assess-
es syntactic complexity, verbal errors, coherence, and
cohesion in Persian-speaking adults. The reliability of
these variables is also reported based on the Pearson
correlation coefficient. The intra-rater reliability scores
for syntactic complexity, verbal errors, coherence, and
cohesion were 99%, 99%, 99%, and 99%, respectively
(P<0.0001 for all). The test-retest reliability scores for
syntactic complexity, verbal errors, coherence, and co-
hesion were 83%, 75%, 89%, and 84% (P<0.02 for all),
respectively [26]. Syntactic complexity is calculated
using the average number of clauses in each Commu-
nication unit (C-units) [27]. The verbal errors include
phonological errors, mazes, and verbal or semantic
paraphasias [28]. Phonological errors include semantic
paraphasias (substitution of a word that has the same
meaning as the target word), phonological paraphasias
(substitution of a word that has formation and sounds
similar to the target word), neologisms (unclear words),
superordinate words, and overgeneralizations (e.g. us-
ing the word “fruit” instead of “apple”), redundancy
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(explaining a word instead of using it) and repetition
(sounds, words or phrases) [29]. We used the average
of these errors in each C-unit to calculate the overall
phonological errors. Mazes are filled pauses, repetitions,
and revisions of words, syllables, or phrases [30]. There-
fore, with the average of these items for each C-unit, we
can evaluate mazes in speech as well.

Similarly, with the average of different types of cohe-
sion, including references, ellipses, substitutions, lexical
and conjunctions ties in each C-unit, we could evalu-
ate the cohesion [31]. To evaluate coherence, we used
the Wright scoring method and considered the average
score of coherence in each C-unit [32]. It should be not-
ed that PNDT does not have a total score, and we use
the acquired average score for each of these criteria and
cutoff points to assess our participants. The participant
had to tell a story about what was happening in the serial
illustrated story. In the process, if the subject hesitated
more than 15 seconds, we encouraged him with the ques-
tion: “can you tell me more?” No further instruction
or training was given. The test was completed when the
subject asserted that he had finished. The participant’s
speech was then transcribed by a speech pathologist. In
the next step, all test components were evaluated and
scored. The test duration was about 30 minutes for every
participant.

The MMSE is a method for grading the cognitive state
of patients. The overall score of this questionnaire is
30, and its cutoff score is 23, which indicates cognitive
problems if a participant’s score is lower than 23 [25].

Statistical analysis

In this study, the variables were presented as Mean+SD.
As the number of participants was limited, we used the
Q-Q plot to normalize the data and compared the mean
score of two groups using the t-test. SPSS v. 24 was
used, and the P value was set at 0.05 in all tests.

3. Results

In this study, 30 subjects participated (15 MS patients
and 15 healthy people). All patients had relapsing-remit-
ting MS. The age range of the participants was 18 to 45
years. The patients involved in this study suffered from
MS for 2-15 years. Healthy control participants with no
history of brain injury were matched for MS patients by
age and education. None of our participants had any his-
tory of neurological disorders, aphasia, or psychiatric
disorders. The demographic characteristics of the par-
ticipants are presented in Table 1. There were no sig-
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nificant differences between the groups in terms of age
(P=0.42), gender (P=1), or level of education (P=0.61).
All participants in the study scored above 23 on the Per-
sian version of the MMSE. There were no significant dif-
ferences between the two groups regarding the MMSE
(P=0.36) (Table 1).

Comparing mean scores showed that healthy individu-
als had higher scores than MS patients in most compo-
nents (syntactic complexity, cohesion ratio, and coher-
ence) of the narrative discourse test (Table 2). Also, there
was a significant difference between the two groups in
the cohesion ratio (P=0.01) and coherence (P=0.03). But
regarding the sentence complexity (P=0.12) and verbal
errors ratio (P=0.53), no significant difference was found
between the two groups. This finding means a significant
difference in the macrolinguistic structure, but there is no
significant difference in the microlinguistic structures.

4. Discussion

The main hypothesis of this study was that MS patients
in narrative discourse had significantly lower perfor-
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mance than the healthy controls. The results of our re-
search partially agree with this hypothesis. Analysis of
the scores of the two groups showed that MS patients in
most variables had lower scores and thus poorer perfor-
mance than the healthy control participants. The results
clearly showed a significant difference between the MS
patients and the healthy group in the macrolinguistic
structures, including the coherence and cohesion ratio
of the narrative. Also, in the syntactic complexity and
verbal errors variables that are part of the microlinguistic
structure, MS patients got lower scores than the healthy
group, but this difference was not statistically significant.
It should be noted, however, that the number of samples
considered in this study was limited, which may be the
limitation of this study, and the results should be inter-
preted with caution.

According to previous studies, coherence depends on
flawless accessibility to semantic memory representa-
tions and perceptual and conceptual integrity, which is
required for the overall organization and maintaining the
plan of the discourse. Besides, mental manipulation and
simultaneous attention to information are required to-

Table 1. Demographic information for patients with Multiple Sclerosis (MS) and healthy subjects (n=30)

MeantSD/No. (%)

Demographic Data P
MS Patients (n=15) Healthy Control (n=15)
Age 36.818.3 35.549.8 0.42
Female 11(73.3) 11(73.3)
Gender 1
Male 4(26.7) 4(26.7)
Education, y 12.743.8 13.9+2.5 0.61
Duration of disease, y 8.014.8 - -
MMSE score 27.64+2.3 28.81+1.2 0.36
JVIR
Table 2. Narrative discourse analysis in patients with Multiple Sclerosis (MS) and healthy subjects (n=30)
Mean+SD
Measures of PNDT P
MS Patients Healthy Subjects
Syntactic complexity score 1.40+0.12 1.44+0.14 0.12
Verbal error ratio score 0.42+0.31 0.28+0.12 0.53
Cohesion ratio score 1.18+0.23 1.66+0.54 0.01"
Coherence score 2.32+0.17 3.07+0.38 0.03"
PNDT: The Persian Narrative Discourse Test; “P<0.05. JMR
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gether to produce a discourse with the proper coherence
[33]. Since MS patients performed poorly on discourse
coherence in this study, they may also have difficulties in
each of these components.

Cohesion factors are divided into five categories [31].
These factors determine how people logically associate
their utterances so that the listener can follow them. In
this way, the narrator relates the meaning throughout the
utterances by applying coherent factors [31]. According
to the model of discourse processing levels, each type of
cohesion falls into different levels [27]. Therefore, refer-
ences, ellipses, and lexical cohesion are at the level of
processing of linguistic units, but cohesion is generally
at the level of processing of propositions. Consequently,
according to the results of this study, MS patients have
only weaker performance at the propositions processing
level in narrative discourse.

The performance of MS patients in syntactic complex-
ity was lower than that in healthy controls, but this dif-
ference was not significant. In terms of the idea and the
main context of the story, the MS patients and healthy
groups also performed similarly. Also, both groups have
almost the same performance in organizing the ideas and
the main context of the story. These results are incon-
sistent with those of Arnott et al. [22] and Arrondo et
al. [13]. Arnott et al. reported that MS patients provide
the less necessary information in telling their story, and
therefore, the grammatical complexity of their narration
is lower [22]. Because in this study, patients with MS
did not have cognitive impairments based on the MMSE
score. All the differences between the two groups, espe-
cially the poor performance of patients with MS in cohe-
sion and coherence, are related to pragmatic language
disorders of MS patients.

The patients with MS and healthy people do not have
any notable differences in verbal errors of mazes type.
The frequency of mazes was less in MS patients than
healthy control participants, which confirms the study
results by Friend et al. The mazes can be interpreted as
a factor in linguistic planning and taken into account at
certain grammatical points, such as between utterances
[20]. Mazes can also be interpreted as a sign of verbal
decision-making [34]. Since in this study, the syntactic
complexity is lower in MS patients, they did not need
verbal decision making and this, in turn, leads to a fewer
number of mazes in their speech.

There is a close relationship between cognition and
narrative discourse skills [23]. On the other hand, cogni-
tive skills such as attention, information processing, ex-
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ecutive functions, process speed, and long-term memory
are the most important aspects of communication [35].
Therefore, the effect of cognitive problems on narrative
discourse skills cannot be ignored in patients with MS.
In this study, we tried to reduce the interference of cogni-
tive problems. According to Table 1, the patients partici-
pating in the present study had no significant differences
with the normal group in terms of cognitive problems
(P>0.05). To ensure the accuracy of the results, we se-
lected patients who had the least cognitive problems.
Although in the present study, the confounding effect of
cognitive problems on the narrative discourse of patients
with MS was controlled, we should note that narrative
discourse problems in MS patients may also be influ-
enced by other factors such as psychological problems.
El-Wahsh et al. showed that some patients with MS have
frustration, embarrassment, loneliness, and limitations in
social and family relationships [36], reducing their desire
to produce a narrative discourse. Motor speech disorders
or types of dysarthria in MS patients is another factor
affecting the narrative discourse ability of these patients
[37]. This state may create fatigue and reduce the range
of motion of the muscles involved in speech production
that can ultimately affect the quality and quantity of their
narrative discourse. Also, since bilingualism in patients
with MS can have a negative effect on the knowledge
and verbal skills of these patients [38], bilingualism may
also have a negative impact on narrative discourse skills.
Therefore, in future studies, in addition to paying atten-
tion to cognitive problems, it is recommended to consid-
er psychological disorders, motor speech disorders, and
the bilingual or monolingual nature of patients with MS.

5. Conclusions

The results of this study can help to identify impair-
ments of language and communication in Persian-speak-
ing patients with MS. It also led to a better understand-
ing of the language structures of narrative discourse in
MS patients. Patients with MS had pragmatic language
disorders. This work is the first exploratory study inves-
tigating narrative discourse in Persian-speaking patients
with MS. Therefore, it is recommended to consider other
macrolinguistic and microlinguistic structures of narra-
tive discourse and control other factors affecting narra-

tive discourse in future studies with larger sample size.
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