
Suez Canal University Medical Journal                    Vol. 28 (8), 2025

               Pages 27-35 

 

*Corresponding Author:  ehab83hashish@yahoo.com 
 

Assessment of Cognitive Impairment among Multiple 
Sclerosis Patients in Ismailia 
 
Abdelrahman M. Ali*, Osama M. Shehab, Mohamed A. Elsamahy, Ehab 
A. Hashish*  
 
Neurology and Psychiatry Department, Faculty of Medicine, Suez Canal University  

 
Abstract 

Median value was 57.5 in the control group and 30 in cases group. Multiple regression
analysis showed that number of T2 MRI lesions and age are the most independent
factors affecting the cognition  of the patients . 
Conclusion: MS has 

 
Background and aim: Multiple sclerosis (MS) has shown an increasing prevalence over last 
decade. Cognitive impairment is a crucial implication of MS affecting patients' quality of 
life in different aspects. The current study is designed aiming to evaluate the cognitive 
impairment among multiple sclerosis patients and its association with multiple disease 
related factors. Patients and Methods: A total of 34 patients and another 34 age and sex 
matched healthy controls have been included into the study. Patients were included 
based on McDonald Criteria 2017. Cognitive function was evaluated among the studied 
participants of the study and control groups using Symbol Digit Modalities (SDM) test. 
Results:  MS patients demonstrated significantly lower cognitive scores compared to

controls (p < 0.001). Mean score was 29.9 versus 57.1 among the control participants. 

significant effect on cognitive function of MS patients. This impact
is significantly correlated with multiple personal and disease features including
patients' age duration of disease, number of relapsed, physical disability, progressive
phenotype  and number of brain lesions. 

Keywords: Cognition, multiple sclerosis, Symbol digit modalities, cognitive 
impairment. 

Introduction  

Multiple sclerosis (MS) is a condition 
that involves inflammation of the 
immune system, affecting the central 
nervous system. The pathology of MS 
encompasses various factors, 
including inflammation, 
demyelination of neural tissue, and 
degeneration of axons, ultimately 
leading to neurological disabilities in 
young adults (1, 2). 
Since 2013, the worldwide prevalence 
of MS has been on the rise. By 2020, it 
was estimated that approximately 2.8 
million people globally were 
diagnosed with MS, reflecting a 
prevalence of around 35.9 per 

100,000 individuals (3). Concerning the 
prevalence of MS in Egypt, current 
and precise data is lacking (4), and 
various limited studies have reported 
estimates ranging from 3.376 per 
100,000 (5) to 13.7 per 100,000 (6). 
A significant aspect of MS is its effect 
on the cognitive abilities of patients, 
which was recognized as a 
manifestation of the disease as early 
as 1877 by Charcot (7). He remarked, 
“conceptions are formed slowly and 
the intellectual and emotional 
faculties are blunted in their totality 
(8).” Cognitive dysfunction affects 
approximately 43-70% of individuals 
with MS (9). Clinically, it can be 
identified early in the progression of 
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the disease (10) and serves as a crucial 
prognostic indicator (11). Several 
cognitive domains are impacted, with 
the most frequently affected being 
information processing speed along 
with memory, attention, and 
executive functions (12). Cognitive 
impairment is thought to arise from 
atrophy of gray matter and 
degeneration of white matter (13). 
Research has previously explored 
factors related to cognitive 
impairment in MS patients. It has 
been noted that disease subtype, 
duration, the patient's gender, and 
educational level correlate with 
increased cognitive decline. 
Furthermore, those with progressive 
MS tend to experience more severe 
cognitive deficits. Studies have 
indicated that immunomodulatory 
drugs may offer protective benefits 
against cognitive deterioration (14). 
The Symbol Digit Modalities Test 
(SDMT) is a vital and clinically 
endorsed tool for assessing cognitive 
impairment in MS and other 
neurological disorders (15). It provides 
a brief evaluation of information 
processing speed. As the standard 
measure for screening cognitive 
impairment in MS, SDMT is 
administered in a short time frame 
(less than 5 minutes), is 
straightforward to carry out (12, 16), and 
is recognized for its high sensitivity in 
detecting even minor cognitive 
declines (7, 17, 18). 
Given the clinical significance of MS 
and the shortage of studies 
examining cognitive impairment 
among MS patients, the present study 
was initiated to assess cognitive 
deficits in multiple sclerosis patients 
and their association with various 
disease-related factors. 

 

Patients and methods: 

Following the ethics committee's 
approval at Suez Canal University-
Faculty of Medicine, we carried out 
this case-control study involving MS 
patients presenting to the outpatient 
clinic of the Neurology department at 
Suez Canal University Hospital and 
Ismailia Medical Complex Hospital 
with simple random sampling. The 
Age range from 20-50 years with 
median 31 year and age matched for 
control group. The study period 
spanned from January 2023 to August 
2024. It comprised two groups: the 
cases group and the healthy controls 
group. The cases group consisted of 
patients with a confirmed diagnosis 
of MS based on the McDonald Criteria 
2017 (20). Patients with other organic 
or psychiatric conditions that could 
influence cognitive function, such as 
anxiety and depression, were 
excluded from the study. Patient was 
receiving medications that affect 
cognitive function was excluded. 
Illiterate patient was excluded. A 
control group was comprised of age, 
educational level and sex-matched 
healthy individuals collected from 
attendees with the patient. In total, 
34 patients and 34 matched healthy 
participants were included in the 
study. The sample size was calculated 
using an alpha error of 5% and study 
power of 80% (21). 
To evaluate anxiety, the Hamilton 
Anxiety Rating Scale was 
administered to all patients involved 

(22), and depression was assessed 
using the Beck Depression Inventory 
scale (23).  
An interview questionnaire captured 
data on patient demographics 
including age, gender, special habits, 
educational background, illness 
duration, and clinical course, which 
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could be relapsing-remitting (RR), 
secondary progressive (SP), primary 
progressive (PP), or progressive 
relapsing (PR). 
Cognitive function assessment for 
both study and control groups was 
conducted using the Symbol Digit 
Modalities (SDM) test (15). This test 
involved nine digits (ranging from 1 to 
9) paired with corresponding 
symbols. Participants were instructed 
to write the matching symbol for each 
digit as quickly as possible in the 
empty space provided beneath each 
digit, with the total number of correct 
symbols recorded within a specified 
time ( 90  seconds) (7).  
For statistical analysis, data were 
processed and evaluated using the 
SPSS statistical software Version 20. 
Quantitative data were presented as 
mean ± SD, while qualitative data 
were represented as numbers and 

percentages. The Shapiro-Wilk test 
was utilized to assess data normality. 
Unpaired t-tests were applied to 
normally distributed quantitative 
variables, while the Mann-Whitney 
test was utilized for non-normally 
distributed quantitative variables. Chi-
square and Fisher's exact tests were 
employed for qualitative variables. A 
p-value of <0.05 was deemed 
statistically significant. 

Results: 

Table 1 showed that both cases (No 
34) and control (No 34) groups were 
matched as regarding age and sex. 
Mean age was 31.2 years old among 
control group and 31.6 years old 
among cases group. Most of the 
participants were females. P-value 
regarding age and sex is 0.8 and 1 
respectively. 

Table 1: Personal characteristics among cases and control groups: 

  Control group Cases group p-value 

Age in years Mean ± SD 31.2 ± 9.07 31.6 ± 1.7 0.8 (NS) 

Sex Male 8 (23.5%) 8 (23.5%) 1 (NS) 

Female 26 (76.5%) 26 (76.5%) 

NS: no statistically significant difference 

As presented in Figure 1 , cases
with MS were found to have
lower cognitive function as
evaluated by SDM test score
with statistically significant

difference. Mean score 

was 29.9 versus 57.1 among the 
control participants. Median value 
was 57.5 in the control group and 30 
in cases group. 
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Figure 1: SDM test among cases and control groups: 
 
Table 2 showed that mean duration of 
disease since diagnosis was 4.79 years 
with range from 1 to 4.4 years. The 
most common type of first relapse 
was optic neuritis (41.18%). Mean 
disability status as evaluated by 

expanded disability status scale was 
2.78 with range from 1 – 5.5. Most of 
patients have periventricular brain 
lesions as reported by T2 MRI 
(94.12%). 

 
Table 2: Diseases characteristics among MS patients: 

Duration since diagnosis 
(years) 

Mean ± SD 4.79 ± 4.4 

Range 1 – 15 

Latency (years) Mean ± SD 1.38 ± 2.12 

Range 0 – 8 

Number of relapses Mean ± SD 2.67 ± 1.34 

Range 1 – 5 

Type of first relapse Optic neuritis 14 (41.18%) 

Motor 7 (20.59%) 

Sensory 6 (17.65%) 

Cerebellar 6 (17.65%) 

Brain stem 1 (2.94%) 

EDSS Mean ± SD 2.78 ± 1.12 

Range 1 – 5.5 

MS phenotype RR MS 25 (73.53%) 

SP MS 9 (26.47%) 

Number of T2 MRI lesions Mean ± SD 12.6 ± 5.03 

Range 4 – 22 

Site of MRI lesions Cortical/Juxta cortical lesions 23 (67.65%) 

Periventricular 32 (94.12%) 

Infratentorial 15 (44.12%) 

RR: relapsing remitting, SP: secondary progressive 
EDSS: Expanded Disability Status Scale 

 

p-value < 0.001*
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Table 3 showed that older age patients were found to have more impaired 
cognition (lower SDM test score) with significant difference P-value 0.03. The 
longer the duration of the disease the lower the SDM score as there was significant 
negative correlation between duration of the disease and SDM test score (P-value 
0.01). Secondary progressive phenotypes have lower SDM test mean compared to 
relapsing remitting phenotype patients (17.33 versus 34.44; p-value < 0.001). The 
number of relapses and number of T2 MRI brain lesions was found to be negatively 
correlated with SDM score P value 0.001 (patients with more relapses and more 
lesions have lower score and worse cognition). However, the site of these lesions 
and the type of these relapses were not found to affect the cognition of the patient 
and their SDM score) 
 

Table 3: Association between patient and diseases characteristics and cognitive function 
assessment according to SDM test: 

  SDM test p-value 

Age  14 – <25a 40.38 ± 13.16a 0.03* 

25 – <40b 28.9 ± 8.5b 

40 – 50c 22.4 ± 6.7b 

r -0.6 0.001* 

Sex Male 27 ± 9.7 0.3 (NS) 

Female 30.8 ±11.6 

Duration since diagnosis r -0.4 0.01* 

Latency r -0.2 0.3 (NS) 

Number of relapses r -0.5 0.01* 

Type of first relapse Optic neuritis 33.57 ± 10.7 0.5 (NS) 

Motor 25.7 ± 14.3 

Sensory 30.8 ± 10.9 

Cerebellar 26.5 ± 8.4 

Brain stem 23 ± 0 

EDSS r -0.7 0.001* 

MS phenotype RR MS 34.44 ± 9.36 <0.001* 

SP MS 17.33 ± 3.16 

Number of T2 MRI lesions r -0.7 0.001* 

Site of MRI lesions Cortical/Juxta cortical lesions 29 ± 10.8 0.8 (NS) 

Periventricular 29.8 ± 11.3 

Infratentorial 28.3 ± 10.9 

RR: relapsing remitting, SP: secondary progressive 
*Statistically significant                                           NS: not statistically significant 
EDSS: Expanded Disability Status Scale 

Multiple regression analysis showed 
that number of T2 MRI lesions and 
age are the most significant 
independent factors affecting the 

cognition of the patients P-Value 
0.005 and 0.001 respectively (Table 
4). 
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Table 4: Multiple regression analysis of factors affecting cognitive function as 
evaluated by SDM test: 

 Coefficient t-statistic p-value 95% CI 

MS phenotype -6.4 -1.73 0.09 (NS) -13.9 – 1.14 

Number of T2 
MRI lesions 

-1.03 -3.02 0.005* -1.7 - -0.3 

Age -6.02 -4.06 0.001* -9.05 - -2.9 

*Statistically significant                              NS: not statistically significant 

 

Discussion: 

Cognitive impairment (CI) and MS are 
high co-incident among patients, and 
CI has been reported among 34–65% 
of patients during the course of the 
disease. Surprisingly, CI has been 
reported along the course of MS and 
can even be detected before the 
onset of clinical symptoms (24, 25). 
Cognition can be affected by other 
neurological or psychological 
disorders (26). That's why we have 
excluded patients having depression 
or anxiety. Depression can affect 
cognition via negative influence on 
processing speed, memory, executive 
functioning or attention (27), 
meanwhile the effect of anxiety is 
related to changes in processing 
speed, working memory, visuo-spatial 
memory and/or verbal learning 
abilities (28). 
As there is no validated normal range 
of SDM test we have included a 
control group for comparative 
purposes. We have found that cases 
have significantly lower results of 
SDM test indicating worse cognition 
among MS patients. This was similar 
to results reported by earlier studies 
(17). The observation of lower 
cognition among MS patients even by 
different neuro-cognitive assessment 
scales has been reported by different 
various previous reports. SDMT has 
been administered by Johnen et al., 
(29) as well as Osman and Mohamed 
(30), Bartosz et al., (31) and reported 

decreased processing speed and 
impaired executive functions. Similar 
findings were also published by Zeng 
and colleagues (32) but using another 
scale that is the MMSE and also found 
impaired cognition among MS 
compared to controls. This result was 
also consistent with Potagas and 
associates (33). 
We have found association between 
cognitive impairment among MS 
patients and disease duration. Also 
we have found that patients with 
secondary progressive MS have more 
severe cognitive impairment than 
those with relapsing remittent 
disease and this may be due to more
neuronal loss. The difference in preva-
lence of CI in different phenotypes of
MS has been previously reported. It
has been reported that prevalence

of CI is more among patients with
secondary progressive MS (50 - 75%)
versus 30 - 45% in patients with PR
MS and 20 -25% in patients with RR
MS (24, 25) .

 

Consistently a recent meta-analysis 
has reported that observed that 
patients with primary progressive MS 
are more severely cognitively 
impaired than relapsing remittent MS 
patients (34) and this was also 
supported by Patti et al., (35). Their 
observation that patients having 
secondary progressive multiple 
sclerosis (SP MS) have lower SDMT 
scores compared to those with 
relapsing-remitting multiple sclerosis 
(RRMS), as well as a positive 
correlation with the Expanded 
Disability Status Scale (EDSS), 
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supports the influence of 
accumulated disability and white 
matter damage on cognitive function. 
The association between physical 
disability and cognitive impairment 
among patients with MS have also 
been previously proven. As well as 
our study, previous report has 
emphasized the association between 
older patients' age and longer disease 
duration (36). 
At the brain level, our study has 
shown that lesions load as indicated 
by number of brain lesions on MRI is 
significantly correlated with cognitive 
impairment. We have found that the 
more the number of lesions is, the 
lower the SDM test score is. This is 
consistently reported by Rocca and 
colleagues (37). 

Conclusion: 

Based on current study, we 
concluded that MS has significant 
effect on cognitive function of MS 
patients. This impact is significantly 
correlated with multiple personal and 
disease features including patients' 
age duration of disease, number of 
relapsed, physical disability, 
progressive phenotype and number 
of brain lesions. 
There are a number of limitations in 
this study that should be 
acknowledged. Because the study 
follows a case-control design, it is 
unclear how stable the identified 
groups remain over time. We chose to 
analyze data from only one point in 
time to capture a snapshot of 
cognitive patterns in individuals with 
MS. However, future longitudinal 
studies that track cognitive 
phenotypes over time may provide 
more accurate and informative 
models for predicting cognitive 
decline in MS. This is especially 

relevant given that, as MS progresses, 
the factors influencing each identified 
group may change. 
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