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Objective: Sclerosis is a neurodegenerative disease that is important in measuring and 
evaluating the cognitive abilities of its patients. Therefore, the diagnostic dimensions of 
functional differences in cognitive abilities of subgroups of this disease are important. 

Methods: The research was done with post-event design. The sample consisted of 60 subjects 
from different groups of patients with sclerosis in Tehran. The research tool was a cognitive test 
of Montreal. The research hypotheses were analyzed by MANOVA test.

Results: The findings showed that there are some differences between the different subgroups 
of sclerosis patients and healthy people. There was no difference in memory function between 
the subgroups of sclerosis. Healthy individuals differed in working memory (4.43 vs. 1.83 to 
2.23), cognitive function (27.7 vs. 19 to 21.9), attention and centralization (5.3 vs. 3.9 to 4.8), 
and visual spatial perception (4.6 vs. 2 to 2.9) with patients.

Conclusion: The findings indicate that there are some differences in the cognitive 
functions of different groups of sclerosis. The results emphasize the role of cognitive 
rehabilitation for patients.
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1. Introduction

ultiple Sclerosis (MS) is a neurodegen-
erative disease in which the immunity 
system acts against the non-neuronal 
cells of the brain that produce myelin 

(Compston, & Coles, 2002). Its exact cause has not been 
identified yet, but it seems that an infectious disease with 
a slow progression causes such a disorder whose clini-

cal symptoms might be observed at a young age (Kant-
arcia, & Wingerchukb, 2006). MS can be categorized 
into recurrent-remittent, progressive-relapsing, primary 
progressive, and secondary progressive types. Globally, 
2.5 million people suffer from MS; statistics show that 
250000 to 350000 individuals have MS in the United 
States (Guimaraes, & sa, 2012; Mohammadi, & Afshar, 
2009). The US MS society declared the number of MS 
patients to be around 30000 in 2003, and currently, there 
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are more than 40000 people who suffer from MS in the 
country, with about 2000 new patients being added annu-
ally to this population. Unfortunately, the number of MS 
patients in the US is higher than that of the neighboring 
countries while its prevalence is unknown. In Iran, the 
prevalence rate is between 15 and 30 per 100000 people 
(Hasanzadeh, Fallahi Khoshknab, & Norozi, 2012).

Studies have shown MS involves the physical body, and 
50-60% of MS patients present with cognitive impair-
ments. Thus, cognitive impairment could be considered 
as one of the major symptoms of this disease observed 
through all clinical stages of the illness (Amato, et al., 
2010; Langton, 2011; Yektamaram, & Nazmdeh, 2009). 
Cognitive functions refer to some inner process of the 
mind such as attention, consciousness, problem solving, 
perception, recognition, language, and decision. In fact, 
some of the functions like organization, making decision, 
working memory, attention and concentration, motion 
control, feeling and understanding time, future prediction, 
regeneration, inner language, and problem solving are the 
most important performances of the brain that are helpful 
in life, learning, and intelligent responses of individuals 
(Welsh, & Pennington; 1988, Feuillet, et al., 2007). 

Working memory is an executive system that consists 
of memory components in different parts of the brain 
and uses data representation for different executive func-
tions (Warren, 2010). To evaluate working memory in 
patients with MS, research works have focused on the 
phonological loop that causes cognitive impairment in 
these patients. Different levels of paramnesia in MS 
patients are related to some issues like the length of ill-
ness and its severity, having mood disorders, and types 
of MS (Das Nair, Martin, & Lincoln, 2012). The results 
of some studies were representative of the weakness of 
semantic memory in these patients (Goldstein, McKen-
dall, & Haut, 1992; Overell, 2011). However, investiga-
tions showed that MS patients having severe depression 
suffered from significant injuries in working memory, 
procedural memory, and declarative memory (Grigsby, 
& Foonge, 1993; Chelune, Feisthamel, & Stone, 2004; 
Sawcer, Franklin, & Ban, 2014). 

Attention and centralization are the other functions af-
fected by the MS disease. Centralization is a general at-
tempt and an increased state of attention to overlook the 
non-related stimuli. To assess the relationship between 
this kind of amnesia and the type of disease, researchers 
have evaluated memory functions in MS patients. Al-
though Beatty and Monson (1990) showed that patients 
with SPMS have weak functions in all memory aspects 
compared to those with RRMS, researchers have stated 

that the type of MS disease has a low ability to predict 
the memory function (Beatty, & Monson, 1990; Ling, 
& Selby, 1998; Schoonheim, et al., 2015). Moreover, 
researchers have also assessed the correlation between 
reducing the memory of capacity with place of plaques 
in brain has been assessed. 

It has been reported that the intelligent function and 
memory of MC patients, based on the disease type (ce-
rebral, cerebo-spinal, or spinal) and MRI findings, are 
not the same, whereas the scores of verbal memory in 
cerebral or cerebo-spinal patients were lower than in 
spinal patients. Studies have also showed that memory 
injuries in MS patients could be a sign of dementia (Co-
hen, 1999; Filipi, et al., 1994; Feinstein, DeLuca, Baune, 
Filippi, & Lassman 2013; Bergendal 2014). Cognitive 
changes in MS patients could affect their daily life and 
even interfere with their social and occupational action 
(Bassett, 2005). Unfortunately, there are limited studies 
regarding cognitive functions of different groups of MS 
sufferers in Iran. Most of the studies conducted in Iran 
are in the field of genetics and therapeutics, and less at-
tention has been paid to the cognitive aspects of the dis-
ease. In addition, there are less cognitive differences in 
the types of MS in Iran. For this reason, the present study 
was designed and conducted with the aim of evaluating 
the cognitive abilities of different groups of sclerosis pa-
tients and comparing them with those of healthy people.

2. Methods

This study has been done by post-event method. The 
statistical population included all adults with MS diagno-
sis who were referred to the community supporting MS 
patients in Tehran during the year 2012. The age range 
of these patients was 20 to 55 years. In the community, 
the diagnosis of the patients was confirmed by a special-
ist physician. The present study sample consisted of 30 
RRMS patients, 30 SPMS patients, and 30 normal per-
sons (39 males and 51 females). They were selected using 
the purposive sampling method. Inclusion criteria were 
age (20-55 years), diagnosis of MS at least six months 
prior to the investigation, capability in understanding the 
Persian language, and having tendency and informed 
consent to participate in the research, referral to an MS 
specialized physician and having a medical file there. 

The Montreal Cognitive Assessment Scale (MCA)
was proposed by Ziad Nasreddine (1996) in Montreal 
(Nasreddine, et al., 2005). The scale contains 6 subtests. 
The highest scores in visual-spatial perception, attention 
and centralization, working memory, and language is 
5; in the executive function is 4; and in orientation is 6. 
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The test time lasts from 10 to 15 minutes (Gill, Fresh-
man,  Blender, & Ravina, 2008). The Cronbach’s alpha 
reliability of this scale has been reported to be 0.77, and 
the correlation between those scores with a brief exami-
nation and mental status scores has been reported to be 
0.79 at a significance level of 0.05. This assessment can 
diagnose 85.7% of healthy adults and 90% of individuals 
with cognitive impairments accurately (Amsaki, Molavi, 
Chitsaz, Movahedehabtahi, Asgarii, 2011). In this study, 
Cronbach’s alpha was 0.78. 

The research was carried out in the community sup-
porting MS patients located on Haft Tir Avenue in Teh-
ran. The test data were collected by the researcher and 
his assistant during the 2 months of the summer. The 
test was performed individually and took 10 15 min-
utes for each patient. Tailored consent and confidenti-
ality agreement of information were obtained from the 
research sample.

3. Results

The results of the descriptive findings are given in Ta-
bles 1 and 2, which shows the mean and standard devia-
tion (SD) of cognitive functions scores in three groups 
(RRMS, SPMS, and healthy persons). The Multivariate 
Analysis of Variance test (MANOVA) was used to show 
the difference between the groups. The MANOVA find-
ings are presented in Tables. The F ratios achieved by the 
MANOVA test are significant in 0.0001 level; therefore, 
the main research hypothesis showed the difference be-
tween the groups.

According to the results presented in Table 3, the F 
ratio among all variables was significant. Table 4 illus-
trates that cognitive function in various groups showed 
significant differences with each other. Regarding to the 
significant differences in variables, an LSD test was used 
to specify the exact differences among the three groups, 
and the results are presented in Table 5. As shown in 
Table 5, significant differences can be seen in the total 
scores of cognitive function between the three groups of 
study (RRMS, SPMS, and normal subjects). Addition-
ally, a significant difference was observed among these 
three groups of subjects in terms of attention, centraliza-
tion, as well as the visual-spatial perception. In terms of 
working memory, no significant difference was observed 
in RRMS and SPMS groups. 

4. Discussion

The results of this study showed that there was a sig-
nificant difference in the overall cognitive status among 
the three groups (RRMS, SPMS and Normal). Working 
memory between the two groups (RRMS and SPMS) 
was not significant, but it was meaningful between 
RRMS and Normal samples. There were significant dif-
ferences among the three groups (RRMS, SPMS and 
Normal) in the attention and centralization function and 
visual–spatial perception.

Our results showed that the functional cognitive, work-
ing memory, attention and centralization, and visual–
spatial perception of the RRMS group were better than 
that of the SPMS group. Although some researchers (like 
Baddeley, Wilson, 2002) believe in the importance of the 

Table 1. Demographic features of the study subjects based on gender, education level, employment, and marital status

Variable Healthy People SPMS RRMS

Sex
Male 17 13 9

Female 13 17 21

Education

High school 3 6 4

Diploma 7 9 8

Associate diploma 7 5 6

Master and above 13 10 12

Unemployed employ-
ment status 22 11 10

Employed without dis-
ability 8 13 19

Employed with disability 0 6 1

Marital status

Single 14 10 11

Married 14 18 16

Divorce 2 2 33



114

April 2018, Volume 6, Number 2

Table 2. The mean and Standard Deviation (SD) of cognitive function scores in three different groups

Variable Healthy Person SPMS RRMS

Cognitive function
 Mean 27.76 19.06 21.93

 SD 1.43 3.71 3.78

Working memory
 Mean 4.43 1.83 2.23

 SD 0.50 1.3 1.52

Attention and central-
ization

 Mean 5.33 3.90 4.86

 SD 0.75 1.53 1.22

Visual-spatial perception
 Mean 4.63 2.03 2.90

 SD 0.49 1.32 0.71

Table 3. The MANOVA results for analysis of variance

Test Value F df Sig.

Lambada 0.29 17.86 8 0.0001

Table 4. Results of variance test for cognitive function scores in all three groups

Cognitive Activities Scale Sign. Mean of Squares df Sum of Squares

Cognitive function 58.67 0.0001 589.67 2 1179.35

Working memory 39.68 0.0001 58.80 2 117.60

Attention and centralization 10.82 0.0001 16.03 2 32.06

Visual-spatial perception 62.95 0.0001 52.57 2 105.15

Table 5. Results of the LCD test related to the study variables

Variable Compared Groups Means Difference SD Significant Level

Cognitive function

RRMS - SPMS
Normal - RRMS
Normal - RPMS

2.86*

5.83*

8.70*

0.81
0.81
0.81

0.001
0.0001
0.0001

Working memory 
RRMS - SPMS

Normal - RRMS
Normal - RPMS

0.40
3.20*

3.20*

0.31
0.31
0.31

0.207
0.0001
0.0001

Attention and centralization
RRMS - SPMS

Normal - RRMS
Normal - RPMS

0.96*

0.46*

1.43*

0.31
0.31
0.31

0.003
0.0001
0.0001

Visual-spatial perception
RRMS - SPMS

Normal - RRMS
Normal - RPMS

0.86*

3.45*

1.73*

0.23
0.23
0.23

0.0001
0.0001
0.0001

*P≥0.05

Pirkhaefi, A. (2018). Cognitive Abilities of Different Groups of MS Patients and Its Comparison With Healthy People. JPCP, 6(2), 111-118.



115

April 2018, Volume 6, Number 2

MS type in the assessment of cognitive function, espe-
cially memory, Whelan and et al. (2009) showed that pa-
tients with chronic progressive MS in all memory scales 
had worsened functions in comparison with RRMS pa-
tients and that the type of MS has low prediction power 
of memory function. Other investigators (Rao, Leo, 
Bernardin, & Unverzagt, 1991; Thornton, & Raz, 1997; 
Reio, Czarnolewski, & Eliot, 2004; Feinstein, et al., 
2013; Bergendal, 2014) revealed that there was a reduc-
tion in memory function in cerebrospinal MS patients, 
indicating that damage in memory of MS patients can 
represent a moderate subcortical level.

Posner and Rothbart (1998) and Langdon (2011) de-
termined anterior and posterior attention parts (attention 
section) on forehead and parietal parts, respectively. The 
anterior and posterior parts support attention within the 
various assignments, which indicate that these sections 
may play a role in the regulation of activation in the sec-
tions related to the brain cortex. Thus, this suggests in-
creased damage to these brain regions, especially frontal 
lobe lesions in SPMS patients, where atrophy in atten-
tion and centralization ability is more pronounced. Stud-
ies (Warren, 2010; Das Nair, et al., 2016; Guimaraes, & 
sa, 2012) have showed that lower scores in visual-spatial 
perception of SPMS patients represent the effect of right 
hemisphere damage on visual spatial ability. This find-
ing is in coordination with the findings of other studies 
(Rourke, & Convay, 1997; Spring, & Deutsch, 1998; 
Harnadek, & Rourke, 1994; Furest, 1990; Amato, et al., 
2010; Overell, 2011; Bergendal, 2014; Langdon, 2011). 

A weakness in visual-spatial perception in patients with 
SPMS indicates increased atrophy in the right hemi-
sphere of the brain, which has a greater effect on visu-
al-spatial perception. Thus, these patients have a lower 
performance in visual-spatial perception than RRMS 
patients and normal persons. This finding is in coordina-
tion with the findings of other researchers (Sawcer, et al., 
2014; Schoonheim, et al., 2015; Feinstein, et al., 2013). 

Based on the results of this study, which is consistent 
with other studies, it can be concluded that SPMS group 
have larger problems than the RRMS group in most cog-
nitive functions. RRMS group also has a bigger problem 
than the Normal group. In fact, the most important differ-
ences were found in the work memory and visual–spatial 
perception tasks between RRMS and SPMS groups with 
the normal group.

The most important limitation of this research was the 
inability of the researchers to use more precise neuropsy-
chological tasks or tools. In addition, it was difficult to 

completely match the sample. Thus, it is suggested that 
future studies should include more controlled research de-
signs and more precise tools for comparing MS patients.

The results showed that there is a difference between 
cognitive abilities of patients and healthy people. Inter-
estingly, there was a significant difference among the dif-
ferent groups of sclerosis. In this study, the SPMS group 
was weaker in cognitive abilities compared to the RRMS 
group. The results of this study can be generalized in the 
range of patients examined, and it is suggested to be ex-
amined with other samples. 
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