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ABSTRACT

One of the types of cognitive impairments in patients with multiple sclerosis
(MS) is verbal fluency. Clinical characteristics affect verbal fluency. This study investigates the relationship
between verbal fluency and some clinical characteristics in patients with MS.

This cross-sectional descriptive study was performed on 71 patients with MS
in Rofideh Rehabilitation Hospital. Patients were selected by convenience non-probability sampling
method. The study tool included the Pittsburgh sleep quality questionnaire, fatigue severity scale,
depression inventory-fast screen, and controlled oral word association test. The collected data were
analyzed in SPSS software, version 18. The linear regression model was fitted to evaluate the effect of
independent variables on verbal fluency.

[{EEVTE The study included 67.6% of female and 32.4% of male patients. The average age of the patients
was 43.9+35.54 years and the average duration of the disease was 13.8315.62 years. The results showed
that some clinical characteristics including fatigue, disease type, first symptom, and sleep status have
a significant relationship with the verbal fluency score of patients with MS (P<0.05). No significant
relationship was observed between expanded disability status score, depression, and duration of
disease with verbal fluency in patients with MS.

[T The results showed that patients with the progressive type of the disease and patients whose

Received: 08 Feb 2023 onset of the disease was reported with visual symptoms had a weaker performance in verbal fluency
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Extended Abstract spinal cord. The prevalence of this disease in Iran is 100
per 100000 [1]. MS disease includes primary progressive,
Introduction secondary progressive, and relapsing-remitting [2]. This
disease is associated with various disorders including
ultiple sclerosis (MS) is a chronic pro- sensory, movement, vision, and cognitive disorders [3,
gressive disease of the central nervous 4]. One of the cognitive disorders in patients with MS is
system with lesions in the brain and verbal fluency disorder. Verbal fluency disorder is one of
e u
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the common complaints of patients with MS, which can
be seen in the form of losing a string of words in daily
conversations [5]. Fluency disorder in patients with MS
reduces social participation and as a result communica-
tion, emotional, and mental health problems [6]. This dis-
order occurs at the beginning of the disease and can be
a predictor of cognitive impairment in patients with MS
[7]. Some studies have shown that verbal fluency disor-
der is associated with the level of physical disability of
people with MS, and more severe physical disability leads
to weaker verbal fluency performance [7]. While in other
studies, the opposite of this relationship has been reported
[8]. In some studies, the type of disease has also been
associated with the verbal fluency of these people, and
it has been stated that patients whose type of disease is
chronic-progressive have a weaker performance in verbal
fluency than relapsing-remitting individuals [6, 9]. There
are controversies in the studies conducted in the field of
clinical factors related to verbal fluency disorders in pa-
tients with MS, which refer to factors, such as defects in
the evaluation of patients based on clinical characteristics
(severity of the disease, type of disease, etc.) [9]. Inves-
tigating the clinical factors affecting this cognitive field
will be an effective step in increasing social participation
and improving people’s quality of life. This research was
conducted to examine the relationship of some clinical
characteristics (type of disease, the first symptom of dis-
ease, sleep status, depression, expanded disability status
score (EDSS), fatigue, and duration of disease) with ver-
bal fluency of patients with MS using the controlled oral
word association test (COWAT).

Materials and Methods

This descriptive-cross-sectional study was conducted
on patients with MS referred to Rofideh Rehabilitation
Hospital. According to previous studies, the prevalence of
executive disfunction in patients with MS is 19%. Con-
sidering the confidence level of 0.95 and the error d=0.01
and the 10% probability of dropping, the sample size was
determined 71 people by the following formula 1.

2 p(l-p)
 ——

The inclusion criteria included persian native, suffer-
ing from MS according to McDonald’s criteria with the
approval of a neurologist, not suffering from memory-
impairing diseases, such as Alzheimer, not suffering from
congenital syndromes, such as Down syndrome, not suf-
fering from thyroid disorders, not taking drugs affecting
cognition and memory such as benzodiazepine, not suf-
fering from severe visual and movement disorders not
allowing the samples to cooperate. Background informa-
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tion questionnaire, Pittsburgh sleep quality questionnaire
(PSQI), fatigue severity scale (FSS), EDSS scale, Beck
depression inventory-fast screen, and COWAT were used
as data collection tools.

The questionnaire of background information included
people’s specifications including age, gender, marital sta-
tus, level of education, type of MS disease, duration of
the disease, and the first symptom of the disease, which
was designed and completed by the researcher to obtain
general information from the subjects.

Pittsburgh Sleep Quality Questionnaire (PSQI) had 9
items, each of which had a score from zero to three. It
included the components of sleep duration, mental qual-
ity of sleep, delay in falling asleep, sleep efficiency, sleep
disorders, use of sleeping pills, and daily dysfunction, and
the total score of this test was the sum of these compo-
nents. A total score of 5 or more indicated poor sleep qual-
ity. The validity and reliability of this questionnaire have
been confirmed by the Tehran Institute of Psychiatry. Its
Cronbach alpha coefficient is reported 0.78 to 0.82 [10].

The fatigue severity scale (FSS) included 9 questions
that assess only the concept of fatigue. It was scored on
a Likert scale from completely disagree (1) to completely
agree (7). The validity and reliability of its Persian version
have been done and the value of its Cronbach alpha coef-
ficient has been reported as 0.96 [11].

The expanded disability status score (EDSS) is a quanti-
tative method to measure disability in MS. It ranges from
0 (normal neurological status) to 10 (death due to MS).
Necessary information was extracted from patients’ files.
A score of 1 to 4.5 included patients who were fully mov-
ing, and a score of 5 to 9.5 indicated impaired movement,
and this classification was used in this study [12].

The Beck depression inventory-fast screen (BDI-FS)
was introduced by Beck et al. in 1961. It consists of 7
questions that are graded on a Likert scale from 0 to 3.
Its Cronbach alpha coefficient is 0.87 and its reliability is
reported as 0.90 [13].

The verbal fluency test was evaluated by the COWAT
test. In this test, the patient was asked to say several words
that start with letters (m, b, and t) and with certain restric-
tions (no place name, no number, etc.). Its scoring was
the sum of the number of words spoken in the time limit
of 60 s for each letter. Arman Eshaghi et al performed its
validity and reliability in Iran [14].
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To investigate the simultaneous effect of independent vari-
ables (clinical characteristics) on the dependent variable (ver-
bal fluency test), a generalized linear regression model was
fitted. The result of fitting the regression model in quantita-
tive variables is reported as the model coefficient and in qual-
itative variables as the result of Bonferroni’s post hoc test.

Results

The participants of this research were 71 patients with
MS (67.6% women and 32.4% men). A total of 52.1% of

Table 1. Frequency distribution of subjects’ clinical characteristics
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subjects were married and 26.8% were single. The aver-
age age of subjects in this study was 43.9+35.54 years, the
average disease duration was 13.83+5.62 years, and the
average fatigue score was 53.7+10.88. Table 1 presents
the frequency distribution of the subjects’ clinical char-
acteristics.

Verbal fluency was measured with the verbal fluency
questionnaire among the participants, and its mean and
standard deviation are 23.68 and 11.76, respectively.

Variables No. (%)
Male 23(32.4)
Gender
Female 48(67.6)
Single 19(26.8)
Marital status Married 37(52.1)
Divorce and widow 15(21.1)
Secondary school and lower 14(19.7)
Education level Diploma 22(31.0)
Academic 35(49.3)
Relapsing-remitting 16(22.5)
Disease type Primary progressive 21(29.6)
Secondary progressive 34(47.9)
Vision 23(32.4)
The first perceived symptom of Muscular 317(52.1)

the disease Balance 6(8.5)

Dizziness 5(7.0)
Sleep disorder 59(83.1)

Sleep quality
No sleep disturbance 12(16.9)
No depression 40(56.3)
Mild 12(16.9)
Depression

Moderate 17(23.9)

Severe 2(2.8)
Score higher than 4.5 61(85.9)

EDSS

Score less than 4.5 10(14.1)

Abbreviations: EDSS, expanded disability status score.
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Table 2. The result of fitting the generalized linear regression model on verbal fluency (n=71)

Source of Changes Coefficient Value SE Parent Score df P
Disease type - - 9.46 2 0.001
The first perceived symptom of the disease - - 11.69 3 0.009
Depression 0.013 0.211 5.39 1 0.092
Fatigue -0.385 0.102 13.96 1 0.002
EDSS 0.021 0.302 5.26 3 0.082
Sleep quality - - 6.44 2 0.040
Duration of suffering from the disease -0.287 0.213 6.73 2 0.060

Abbreviations: EDSS, Expanded disability status score; SE, Standard error.

Effective factors on verbal fluency were examined in Ta-
ble 2. The result of the generalized linear regression model
showed that the factors of disease type, the first symptom
of the disease, sleep status, and fatigue have a significant
relationship with the verbal fluency test (Table 2).

According to the fitted model, the probability value of the
variables of depression, physical disability, and the duration
of the disease was approximately 0.05, that’s why they were
kept in the model. In future studies with a larger sample size,
it may be possible to examine the significant relationship sta-
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tus of these variables with more verbal fluency. The fatigue
variable shows a significant relationship (P<0.05); with an
increase of one score in people’s fatigue, the average ver-
bal fluency decreases by about 0.04. Qualitative variables
of the disease type, the first symptom of the disease, and
sleep status also showed a significant relationship with ver-
bal fluency. To compare the average verbal fluency in these
variables, which have more than two levels, Bonferroni’s
test was used, which is generalized in linear regression (EM
means comparing). The results of Bonferroni’s test showed a
significant difference in the average verbal fluency score in

Table 3. Pairwise comparison of mean verbal fluency in the levels of significant variables in the generalized linear regression model

Variables Comparing Groups Mean Difference SE P

Dizziness and muscular 5.35 4.19 1.000
Dizziness and vision 12.08 4.37 0.035
The first perceived Dizziness and balance 7.22 5.45 1.000
symptom of the disease Muscular and vision 6.73 2.37 0.028
Muscular and balance 1.88 3.95 1.000
Vision and balance -4.86 3.96 1.000
Moderate and severe disorder -0.31 2.27 1.000
Sleep quality Moderate and very severe disorder -9.71 4.00 0.046
Severe and very severe disorder -9.40 3.85 0.044
Relapsing-remitting and secondary progressive -8.58 3.13 0.078
Disease type Primary progressive and secondary progressive -14.62 291 0.001
Relapsing-remitting and primary progressive -6.04 243 0.059

Abbreviations: SE, standard error. Current Psychosomatic Research
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people whose disease perception symptoms were dizziness,
visual, and muscular. A significant difference was observed
in the average verbal fluency score of people with moderate
sleep disorders and people with severe and very severe disor-
ders. Also, a significant difference was observed in the mean
verbal fluency score in people who had a progressive type of
disease (primary and secondary progressive) (Table 3).

Discussion

Verbal fluency disorder is one of the cognitive disorders
in patients with MS, in which the person complains of
loss of speech in daily conversations. This disorder re-
duces social participation and as a result, communication,
emotional, and mental health problems for MS patients
[6]. This study was conducted to examine the relationship
between verbal fluency and some clinical characteristics
of patients with MS (physical disability, type of MS dis-
ease, duration of disease, first symptom of the disease,
fatigue, sleep disorders, depression) using COWAT.

In the present study, no significant relationship was
found between the verbal fluency score of patients with
MS with their physical disability. Among the inconsistent
studies in this field, we can refer to the study of Viterbo et
al., who stated that verbal fluency disorder is associated
with a level of physical disability, and more severe physi-
cal disability results in poor performance in verbal fluen-
cy [7]. Talebi et al.’s study was consistent with the present
study [8]. In justifying the lack of a significant relation-
ship between physical and mental disability, we can point
to the different natures of physical and cognitive scales.
In the physical disability scale, not many cognitive items
are considered but most physical and movement items are
considered. It is also possible to point out the difference
between physical and cognitive information processing in
the brain. Motor brain skills are mostly processed in pri-
mary motor, premotor, and supplementary motor areas,
while cognitive skills are mostly processed in the frontal
and prefrontal areas.

According to the findings of this study, no significant re-
lationship was observed between the verbal fluency score
of patients with MS and the duration of the disease. The
results were inconsistent with some studies conducted in
this field. In these studies, it has been stated that verbal
fluency disorder is associated with the duration of the dis-
ease [7, 15]. The average duration of the disease in the
present study was 13 years old; this difference in the aver-
age duration of the disease in different studies can affect
the significance. Also, the sample size in the present study
was less than the mentioned studies; this issue can affect
the significance.
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In the present study, no significant relationship was
found between depression and verbal fluency of patients
with MS. Among the inconsistent studies in this field, we
can refer to the study conducted by Bruce et al. and Ju-
lien et al. who stated that depression is effective in ver-
bal fluency cognition of patients with MS [16, 17]. One
of the factors affecting the inconsistency of the results is
the use of different tools to assess depression. The Beck
depression inventory-fast screen (BDI-FS) was used in
the present study, which is not necessary for some studies
conducted on patients with MS [18]. On the other hand,
it is possible to mention the severity of depression, the
previous background of depression in patients, as well as
the amount of support received from the support groups
of the depressed person in MS while examining the deter-
mining factors of the above-mentioned conditions.

Fatigue had a significant inverse relationship with the
verbal fluency score of the subjects. This study was con-
sistent with other studies conducted in this field, includ-
ing the study conducted by Martin et al. and Krapp et al.
[19, 20]. Fatigue in people with MS includes physical,
cognitive, and social fatigue. Cognitive (mental) fatigue
in people with MS can have a great impact on cognitive
functions [19]. Fatigue is associated with changes in met-
abolic processes and cognitive activity may be affected
by these metabolic changes. For example, fluctuation in
the supply and metabolism of glucose (as the primary fuel
of the brain) leads to decreased cognitive levels. On the
other hand, the person’s concentration becomes difficult,
when tired, and the ability to learn and remember is re-
duced, as a result of which people’s motivation also de-
creases. Decreasing motivation causes isolation of people
and less use of cognitive skills and further reduction of
cognition [20].

A significant difference was observed between the ver-
bal fluency score and the sleep status of the subjects. Peo-
ple with moderate levels of sleep disorder had a higher
mean and better performance than severe and very severe
disorders in the verbal fluency test. The results of the pres-
ent study were consistent with other studies conducted in
this field, including the study conducted by Gurti et al.,
Bareilly et al., and Abi et al., who investigated the rela-
tionship between cognitive disorders and sleep in MS
patients. Low quality of sleep can reduce the cognitive
and psychological performance of people’s verbal flu-
ency [21-23]. During sleep, more cholinergic projections
occur between the hippocampus and the cortex, which
have a direct effect on memory, verbal fluency, and other
cognitive functions [24]. People with poor sleep quality
can have problems in terms of memory and speed of in-
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formation processing. This can be a justification for the
significance of sleep and verbal fluency in this research.

In the present study, the mean of the verbal fluency
test had a significant relationship with the first symptom
of the disease. The first symptoms of MS, based on the
patients’ self-reports, included muscle symptoms, diz-
ziness, and balance and vision. The results showed that
people whose onset of the disease was reported with vi-
sual symptoms showed poorer performance in the verbal
fluency test. This issue can be due to the importance of
the vision sense in people’s cognitive skills. In the studies
conducted in this field, it has been stated that the vision
status of MS people can affect the performance of neu-
ropsychological tests [25, 26]. This issue can be due to
occurring both cognitive and vision problems with cortex
and subcortex disorders [27].

In the present study, the score of the verbal fluency test
had a significant relationship with the type of disease, and
people who had the progressive type of the disease (sec-
ondary and primary) gained a lower verbal fluency score
than other participants in the research. The results were
consistent with other studies in this field, including the
study conducted by Amy et al., which stated that verbal
fluency disorders are more common in the progressive
type of disease [15]. In the progressive type, the disease
is constantly progressing and the nervous system does
not get a chance to recover; however, in the relapsing-
remitting type, the possibility of plasticity of the nervous
system exists among attacks. On the other hand, in many
relapsing-remitting people, the disease becomes a sec-
ondary progressive type after a period, the duration of the
disease is vital in the cognitive level of people.

Conclusion

The results of this study showed a significant relation-
ship between verbal fluency and some clinical character-
istics of patients with MS (fatigue, sleep status, type of
disease, and the first symptom of the disease). This rela-
tionship shows that in the first diagnoses of MS, consider-
ing clinical characteristics and taking early measures such
as cognitive rehabilitation and lifestyle modification are
taken based on the probability of these disorders which
will be an effective step in improving the quality of life of
these people. One of the limitations of this research is the
lack of replication with healthy people. It is suggested to
examine the clinical characteristics of patients with MS
who do not have verbal fluency disorder.
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5.Fatigue Severity Scale (FSS)
6.Beck Depression Inventory- Fast Screen (BDI-FS)
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2. Expanded Disability Status Score(EDSS)
3. Controlled Oral Word Association Test (COWAT)
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8. Means comparing (EM)
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7. Controlled Oral Word Association Test (COAT)
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