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Abstract  
 
Objective: The prevalence of cognitive impairment in multiple sclerosis (MS) is significant and it is estimated that 40% to 

70% of patients with MS suffer from this impairment. COVID-19 is also a new infectious disease. The symptoms of this 
disease, which include fever, shortness of breath, and cough, can be mild to severe and can even lead to death. Due to 
the use of immunosuppressive drugs by Patients with MS, they might be at greater risk of catching COVID-19. Thus, 
patients with MS may be more afraid of catching the virus. One of the important factors is the relationship between 
cognitive deficit and the increase in patients' fear of COVID-19. The aim of this study was to assess the relationship 
between fear of catching COVID-19 and cognitive impairment in patients with MS. 
Method: This cross-sectional study was conducted at the MS Clinic, Sina hospital, Tehran University of Medical 

Sciences, Tehran, Iran. Our participants in this project were Patients with MS who were over 18 years old and had no 
history of other neurological and psychiatric diseases. In addition to obtaining demographic and clinical information, we 
measured the fear of catching the COVID 2019 via Fear of COVID-19 Scale (FCV-19S), which is 7-item questionnaire. 
We also used Multiple Sclerosis Neuro Psychological Screening Questionnaire (MSNQ) to assess memory and 
information processing speed in Patients with MS. 
Results: After adjustment for age, gender, disease duration, highest level of education, MS type, and EDSS in linear 

regression model, as well as the MSNQ total score and fear score of catching coronavirus, the results demonstrated a 
significant positive correlation with P value of 0.00 and β: 0.024. 
Conclusion: The present study showed a direct relationship between cognitive disorder and level of fear regarding 

COVID-19. Patients with more cognitive disorders were more afraid of COVID-19. 
 

Key words: COVID-19; Cognitive Impairment; Fear; Multiple Sclerosis

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Iran J Psychiatry 2021; 16: 3: 336-342 

 
Original Article 

Multiple Sclerosis Research Center, Neuroscience Institute, Tehran University of Medical Sciences, Tehran, Iran. 

 

*Corresponding Author: 

Address: Multiple Sclerosis Research Center, Neuroscience Institute, Tehran University of Medical Sciences, Tehran, Iran, Postal 

Code: 1136749995. 

Tel: 98-21 66348571, Fax: 98-21 66348570, Email: abdorrezamoghadasi@gmail.com 

 

Article Information: 

Received Date: 2020/08/01, Revised Date: 2020/02/08, Accepted Date: 2021/04/02 

https://creativecommons.org/licenses/by-nc/4.0/


Fear of COVID-19 in Patients with Multiple Sclerosis 

 Iranian J Psychiatry 16: 3, July 2021 ijps.tums.ac.ir 337 

Multiple Sclerosis (MS) is an immune mediated 

disorder recognized by central nervous system 

involvement. The disease causes a range of symptoms, 

including motor, somatosensory, visual, cognitive, and 

psychiatric disorders (1). Different studies suggest that 

the prevalence of cognitive involvement in MS is 

significant and 40% to 70% of patients with MS suffer 

from these impairments (2). Even in the early stages of 

the disease, cognitive deficit can be seen in patients with 

MS (3). Physical symptoms of the disease are not an 

accurate predictor of cognitive impairment in Patients 

with MS. For example, patients suffering from severe 

physical symptoms may have fewer complaints of 

cognitive impairment or, conversely, patients with 

severe cognitive problems may have fewer physical 

symptoms. (4). Attention, memory, visual abilities, 

speed of information processing and executive functions 

are most significant cognitive abilities that are 

commonly involved in patients with MS (5).  

 Meanwhile, COVID-19 is a new infectious disease that 

originated in Wuhan, China, in early December 2019 

and spread rapidly around the world in late January 

2020. The symptoms of this disease can be mild to 

severe and can even lead to death. The most common 

symptoms include fever, cough, and shortness of breath, 

which may appear 2 to 14 days after exposure to the 

virus (6). Based on available data, the elderly and people 

with underlying and chronic medical conditions may be 

at greater risk for severe complications of COVID-19 

(7).  

Given the immunosuppressive effects of some MS 

medications, patients are possibly at higher risk of 

infections. Thus, the fear and anxiety of coronavirus is 

more common among them. Fear of illness or health 

anxiety is a complex condition that includes symptoms 

of distress psychological, physical arousal, cognitive 

errors, avoidance, and other defensive behaviors (8). 

With the spread of COVID-19 in the world, in addition 

to the physical, social, and economic problems 

associated with it, many people are suffering from many 

psychological pressures, such as anxiety, depression, 

insomnia, despair, and fear of getting infected (9, 10). 

Considering the possible side-effects of medications, 

patients with MS are more afraid of catching COVID-

19. Thus, it is very important for them to be able to 

overcome this fear and find ways to adapt to it. 

Cognitive impairment in patients with MS is 1 of the 

issues that can cause problems in adapting to existing 

conditions and may lead to more anxiety and fear. 

Accordingly, the aim of this study was to investigate the 

relationship between fear of catching COVID-19 and 

cognitive impairment in patients with MS. 

 

 

 

 

Materials and Methods 
 

Participants 

This cross-sectional study was conducted at the MS 

Clinic, Sina hospital, Tehran University of Medical 

Sciences, Tehran, Iran. Patients with MS whose disease 

diagnosis had been confirmed by a neurologist according 

to 2017 McDonald criteria for MS, participated in our 

study. Inclusion criteria included age 18 and above, no 

chronic psychiatric disorders such as bipolar disorder or 

psychosis, and no use of corticosteroids in the last 3 

months. The participant’s demographic and clinical 

information included age, gender, marital status, 

education, employment status, MS type, expanded 

disability status scale (EDSS), and duration of disease. 
 

Ethical Consideration 

In this study, we first provided the participants with the 

necessary explanations about the importance of 

implementing this research project and obtained their 

satisfaction to participate in this research project. Then, 

the patients were given a written consent form before the 

main questionnaires. 
 

Data Collection Tools 

FCV-19S 

The Fear of COVID-19 Scale (FCV-19S) is a 7-item 

unidimensional tool with strong psychometric properties 

developed by Ahorsu et al (10). This instrument has 

validity and reliability in measuring the fear of COVID-

19 across the general population. The minimum possible 

score for each question is 1 and the maximum is 5. By 

collecting the scores of each question, the total score can 

be calculated. A higher score indicates that the patient is 

more fearful of the corona virus . 

MSNQ 

Multiple Sclerosis Neuro Psychological Screening 

Questionnaire (MSNQ) is a brief self-administered test 

with 15 questions that reflect the neuropsychological 

ability during activities of daily living. MSNQ is a cost-

effective assessment tool to identify cognitive 

impairment in patients with multiple sclerosis (MS). The 

questions in this questionnaire measure information 

processing speed and memory in less than 5 minutes. In 

2003, Benedict et al designed this questionnaire to 

identify cognitive impairment early in patients with MS 

within the shortest time and cost-effectively with also 

acceptable validity and reliability. Each question has 5 

options: never, rarely, sometimes, often, and always. The 

score on each question can range from 0 to 4. The 

maximum score of the patient in this questionnaire can 

be 60, with higher total scores obtained by the patient 

indicating more cognitive impairment (11).  

Unfortunately, this questionnaire has not been 

standardized in Iran, but from this questionnaire with 

Persian translation, several good Iranian researches have 

been done (12-14). We have used this translation in our 

study. 
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Data Analysis 

Qualitative and quantitative data were presented as 

number (percentage) and mean (standard deviation), 

respectively. The differences of MSNQ total score and 

fear score between the 2 subgroups of qualitative data 

were analyzed using independent samples t test; in case 

of data with more than 2 subgroups, 1-way ANOVA test 

was used. The correlation between MSNQ total score or 

fear score and age, highest level of education, EDSS, 

and disease duration was assessed by Pearson correlation 

test. In order to evaluate the association between MSNQ 

total score and fear of catching coronavirus, linear 

regression model was conducted while adjusting for age, 

gender, disease duration, highest level of education, MS 

type, and EDSS. 

 

Results 
Study participants included 186 patients with MS with 

the mean age of 34.38 (8.33) years. Superficially, 143 

(76.9%) patients were women, 93 (50.0%) of them were 

married, and 105 (56.5%) were unemployed. The largest 

percentage of participants had relapsing-remitting MS 

(RRMS) diagnosis (109; 58.6%), followed by 

secondary-progressive MS (SPMS) ([43; 23.1%) and 

primary-progressive MS (PPMS) ([11; 5.9%). The mean 

EDSS and disease duration of participants were 2.66 

(1.84) and 7.72 (5.31) years, respectively (Table 1).  

There was a significant difference in score of fear of 

catching coronavirus between females and males (P = 

0.02). Female participants reported higher fear of 

catching coronavirus (18.28 (6.28) vs 15.35 (4.74)). The 

MSNQ total score was significantly different in various 

types of MS (P = 0.00). RRMS patients had 5.84 higher 

mean score of MSNQ compared to SPMS patients. 

There was no other significant difference in MSNQ or 

fear score between subgroups of gender, marital status, 

employment status, and MS type (Table 2).  

A direct significant correlation was found between 

MSNQ total score with EDSS (P = 0.01; r = 0.18) and 

disease duration (P = 0.02; r = 0.18) of participants. 

However, the correlation between MSNQ and age or 

highest level of education was not significant (Table 3).  

After adjustment for age, gender, disease duration, 

highest level of education, MS type, and EDSS in linear 

regression model, the MSNQ total score and fear score 

of catching coronavirus revealed a significant positive 

correlation with P value of 0.00 and β: 0.024 (Table 4 

and Figure 1).  
 

 

Table 1. Demographic and Clinical Characteristics of Patients with MS 
 

Variables Cases (n=186) 

Age* (years old) 34.38 (8.33) 

Female gender& 143 (76.9%) 

Marital status& 
Married 93 (50.0%) 

Single 81 (43.5%) 

Highest level of education*(years old) 15.22 (2.59) 

Employment status& 
Employed 70 (37.6%) 

Unemployed 105 (56.5%) 

MS type& 

RRMS 109 (58.6%) 

SPMS 43 (23.1%) 

PPMS 11 (5.9%) 

EDSS* 2.66 (1.84) 

Disease duration* (years) 7.72 (5.31) 
 

n: number of participants; SD: standard deviation; MS: Multiple sclerosis; RRMS: Relapsing-remitting MS; PPMS: Primary 
progressive MS; SPMS: Secondary progressive MS; EDSS: Expanded disability status scale 
*Data are presented as mean (SD) 
&Data are presented as n (%) 
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Table 2. MS Patients' MSNQ Total Score and Fear of Catching the Coronavirus Difference Among 
Subgroups of Qualitative Variables 

 

Variable MSNQ Total Score Fear of Catching the Coronavirus 

Gender 

Female 16.87 (10.69) 18.28 (6.28) 

Male 17.66 (11.41) 15.35 (4.74) 

P value$ 0.72 0.02 

Marital status 

Married 17.71 (11.71) 17.91 (5.99) 

Single 16.15 (9.62) 17.36 (6.46) 

P value$ 0.35 0.58 

Employment 
status 

Employed 15.50 (8.97) 17.25 (6.20) 

Unemployed 17.90 (11.74) 17.95 (6.18) 

P value$ 0.13 0.49 

MS type 

RRMS 15.13 (8.95) 17.58 (5.67) 

SPMS 20.98 (13.38) 17.32 (7.93) 

PPMS 19.09 (12.88) 20.00 (5.89) 

P value& 0.00* 0.51 
 

MS: Multiple Sclerosis; MSNQ: Multiple Sclerosis Neuropsychological Questionnaire 
Data are presented as mean (SD) 
$ Independent samples t-test; & One-way ANOVA 
*The difference of MSNQ score between RRMS and SPMS was significant with P value=0.00 and mean difference=5.84. 

 
 

Table 3. The Correlation between MSNQ Total Score and Fear of Catching the Coronavirus among MS 
Patients with Quantitative Data 

 

Variable MSNQ Total Score Fear of Catching the Coronavirus 

Age 0.88 (0.01) 0.41 (-0.06) 

Highest level of education 0.15 (-0.11) 0.13 (-0.12) 

EDSS 0.01 (0.18) 0.77 (0.02) 

Disease duration 0.02 (0.18) 0.70 (0.03) 
 

MS: Multiple Sclerosis; MSNQ: Multiple Sclerosis Neuropsychological Questionnaire 
P values were calculated using Pearson correlation test 
Data are presented as p value (r) 

 
 

Table 4. The Association between MSNQ Total Score and Fear of Catching the Coronavirus among 
Patients with MS 

 

Variable MSNQ β 

Fear of catching coronavirus among Patients with MS 0.00* 0.24 
 

MS: Multiple Sclerosis; MSNQ: Multiple Sclerosis Neuropsychological Questionnaire 
*P value: was calculated using linear regression model adjusted for age, gender, disease duration, highest level of education, MS 
type and Expanded disability status scale. 
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Figure 1. The Association between Multiple Sclerosis Neuropsychological Questionnaire (MSNQ) Total 
Score and Fear of Catching the Coronavirus among Multiple Sclerosis (MS) Patients: Fear of 

Coronavirus and MSNQ Total Score Showed a Significant Direct Association, Where Patients with MS 
with a Higher MSNQ Score Had a Greater Fear for Catching Coronavirus. 

 

Discussion 
The present study revealed a direct relationship between 

cognitive disorder and level of fear regarding COVID-

19. Patients with more cognitive disorders were more 

afraid of COVID-19. Cognitive disorders are a common 

manifestation in Patients with MS, and according to 

statistics, 40% to 70% of these patients develop 

cognitive disorder (15). Cognitive deficits could appear 

in any stage of the disease (16). These deficits can affect 

different aspects of patients’ function, including 

employment, daily activity, and social performance (17).  

Therefore, these cognitive disorders can affect various 

aspects of their lives (18). One problem is ineffective 

coping when facing problems. Coping strategies are of 

great importance in patients’ adjustment to the problems 

that can arise in the course of a chronic illness (19). 

However, these coping mechanisms can develop 

problems due to the pathophysiological nature of the 

disease itself (20). Coping mechanisms are part of 

cognitive skills that can be impaired along with other 

cognitive aspects of MS. Studies have shown an 

association between cognitive disorder and coping 

mechanisms (21).  

A study conducted by Goretti et al (2010) on 63 patients 

indicated a direct relationship between cognitive 

disorders, especially with respect to sustained attention, 

aspects of executive function, and the effective coping 

rate in these patients (22).  

In the study by Calandri et al (2017), 102 patients with 

relapsing-remitting MS were examined and their coping 

strategies (problem-solving, emotional release, and 

avoidance) were assessed. The study found that the 

better the mental health of the patient, the better he/she 

functions in mechanisms such as coping, including 

problem-solving, emotional release, and avoidance (23).  

These studies may justify our findings. They show that 

coping disorders are not only present in patients with 

MS, but can also be directly related to a person's mental 

health. It is clear that as the degree of adjustment and 

coping of patients with the problems increases, their fear 

and panic will decrease, as they know that they can 

handle the situation. It seems that cognitive disorder 

actually makes these coping mechanisms ineffective, 

and thus the patients get more frightened from the 

current situation. COVID-19 has resulted in high level of 

anxiety, depression, and other psychological disorders 

(24). Many researches have been done on psychiatric 

disorders caused by the COVID-19 worldwide. In Saudi 

Arabia, the results of a study showed that the general 

population has been experiencing moderate to severe 

psychological problems since this pandemic (25). A 

Spanish study has confirmed these findings, especially 

among women and young people who are considered as 

high-risk patients for COVID-19 (26).  

 COVID-19 is a problem for everyone, especially those 

who are more susceptible to infections. MS itself can 

increase the possibility of developing infections (27). 

Also, a group of drugs used in MS that suppress the 

immune system increase the risk of developing or 

exacerbating COVID-19 in these patients (28). Thus, if a 

patient could not adapt to the current condition via 

relying on health care recommendations and using 

cognitive abilities, he/she would be more afraid of this 

problem . 

The next issue that justifies our findings is the 

relationship between cognitive disorder and anxiety. 
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Various studies have shown the effect of anxiety on 

cognitive abilities. Anxiety can exacerbate individuals’ 

cognitive problems (29). This has also been observed in 

MS. A study on 141 patients proved that anxiety could 

directly affect the speed of information processing in 

patients with MS (30).  

Another study on 111 patients demonstrated a direct 

relationship between anxiety and cognitive disorder in 

patients with MS (31).  

COVID-19 also causes significant anxiety in patients 

with MS. A study on 33 patients with MS indicated that 

these patients suffered from high levels of anxiety during 

coronavirus disease (32). This high anxiety can cause 

cognitive disorder in these patients (33). In Italy, 

Francesco Motoles et al conducted a study and 

demonstrated that patients with MS had more 

psychological symptoms than the control group in face 

of COVID-19 (34). In another study with 115 patients 

with MS, 33 MS caregivers and 129 healthy controls, it 

was found that patients with MS are more anxious, 

stressed, and depressed compared to the other 2 groups 

during COVID-19 pandemic (35).  

 All these can justify the current findings. 

 

Limitation 
The present study had some limitations, the most 

important of which was the lack of a healthy control 

group. It is recommended to evaluate and compare the 

healthy control groups in future studies. Radiological 

evidence can also help improve our understanding of the 

findings. 

 

Conclusion 
Considering the high prevalence of cognitive 

dysfunction in patients with MS, this study indicated a 

direct relationship between cognitive impairment and 

level of fear catching COVID-19. Patients with MS and 

with more cognitive deficit were more afraid of COVID-

19. Therefore, cognitive rehabilitation should be 

considered as a potential treatment to reduce this 

anxiety. 

In addition, a combination of cognitive rehabilitation, 

exercise, and relaxation techniques can be used to reduce 

cognitive disorders and decrease anxiety and stress in 

patients, especially during this pandemic. 
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