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A B S T R A C T   

Background: Multiple sclerosis (MS) is a chronic inflammatory disease and acute exacerbations are also a part of 
the clinical course. The presence of the disease and relapses cause stress in people with MS (pwMS). For this 
reason, stress coping strategies of the patients are important in reducing perceived stress. Our aim in this study is 
to evaluate which strategies pwMS use during the COVID-19 pandemic, the effect of the strategies on perceived 
stress, their relationship with relapses and their role on quality of life (QoL). 
Methods: An online form including Perceived Stress Scale (PSS; 10 items), Coping with Experienced Problems 
Scale (Brief-COPE; 28 items) and SF-12 were sent to 340 pwMS under our follow-up. 
Results: During the COVID-19 pandemic, we found that the patients used the strategies of turn to religion, 
planning and acceptance at a high rate. PSS score was high in 23 (11.2%) of the patients. The patients with low 
perceived stress used the acceptance strategy more (P=0.008). We found a negative correlation between physical 
component summary (PCS) of SF-12 and denial (r=-0.2, p<0.001) and distraction (r =-0.1, p=0.04). A negative 
correlation was found between mental component summary (MCS) of SF-12 and behavioral disconnection (r=- 
0.2, p=0.006). There was a positive correlation between MCS and humor (r=0.1, p=0.04), use of instrumental 
support (r=0.2, p=0.009), planning (r=0.1, p=0.04), and positive reframing (r=0.2, p=0.002). 
Conclusion: PwMS have been successful in coping with stress in the first half of the pandemic with the combi-
nation of emotional and problem-focused strategies. Acceptance strategy was highly adopted by patients with 
low PSS, and the tendency to use the active coping strategy together with the acceptance strategy was high in 
patients without relapses. Adoption to emotional strategies may have prevented the severe deterioration in QoL 
in this study group in the early period of Covid-19 pandemic.   

1. Introduction 

Stress can be defined as a process created by a physical, mental, or 
emotional factor that exceeds the coping capacity of the individual and 
causes bodily or mental tension. Stress may result in some psychological 
or biological damage in the individual (Mohr, 2007). Stress is alleviated 
with cognitive and behavioral strategies or coping strategies that mini-
mize or eliminate feelings of anxiety and discomfort (Jean et al., 1997). 
Coping constitutes the entirety of all the thoughts and behaviors an in-
dividual uses to manage all stressful demands (Grech et al., 2018). Stress 
and coping are two concepts that are often used together (Friedman, 

2011). The effect of stress on the individual is measured by evaluating 
how the individual perceives and gets over the situations related with 
stress. Multiple Sclerosis (MS) is a neurodegenerative and inflammatory 
chronic disease of the central nervous system, characterized by relapses 
and disability. In MS, different neurological systems are affected due to 
demyelination and axonal damage. The relationship between stress and 
MS has been studied for many years. Most of the studies have proven 
that stressful life events can be risk factors for MS exacerbations and 
affect quality of life (QoL) in patients (Mohr et al., 2004, Brown et al., 
2006, Gil-González et al., 2020). 

In the literature it has been stated that traumatic, life-threatening 
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acute stressors cause very high levels of cortisol secretion by the adrenal 
glands, and milder chronic stressors can cause changes in the 
neuroendocrine-immune system by reducing the defense against 
inflammation (Mohr, 2007). Persistent stress rather than acute, such as a 
life-threatening illness or serious marital difficulties, is defined as 
chronic stress, while events in overtime such as the death of a loved one 
or job loss are considered acute stress (McGonagle and Kessler, 1990). 
Clinical data have shown the importance of 
hypothalamic-pituitary-adrenal (HPA) axis and autonomic nervous 
system dysregulation for the pathogenesis and progression of MS. These 
two main systems have known to respond to stress. At the same time, the 
combination of a hyporesponsive HPA axis and insensitive peripheral 
glucocorticoid in early MS may allow excessive inflammation. It is 
assumed that occurrence of HPA axis hyperactivity during the disease 
progression, is associated with neurological disability, brain atrophy 
and cognitive impairment (Heesen et al., 2007). 

People with MS (pwMS) need to manage both disease-related and 
daily life-related stresses at every stage of their disease. It is also 
important in terms of QoL to control stress with appropriate stress 
management strategies. It is difficult to distinguish between voluntary or 
involuntary responses to stress (Friedman, 2011). The emotional 
outcome of encountering a stressful situation is related to the extent and 
how the individual handles this situation. Thus, particularly during 
uncontrollable events such as health-related crises, coping efficiency is 
measured by the degree of emotional stress reduction, not by the 
reduction of the stressful situation’s degree. Efforts aimed at minimizing 
emotional distress are classified as emotional-focused coping strategies, 
while efforts to reduce or change the source of distress are categorized as 
problem-focused coping strategies. Most individuals use a combination 
of both emotional and problem-focused coping methods when handling 
stressful situations (Jean et al., 1997). In studies examining strategies of 
coping with stress in pwMS, it has been determined that 
emotional-focused coping strategies to manage the stress caused by at-
tacks are mostly used in the early stages of the disease. When the illness 
prolongs and the disability occurs, patients tend to use problem-oriented 
strategies (Lode et al., 2007). 

Active coping, problem solving, planning the solution of problem, 
cognitive positive restructuring, emotional and instrumental social 
support, emotional expression, and acceptance are the strategies that 
found to be associated with higher QoL in MS. In addition, Grech et al 
found a similar association with restrained coping (Grech et al., 2018) 
which is defined as holding on to take action until getting appropriate 
opportunity (Carver et al., 1989), Strober with humor (Strober, 2018) 
and Mikula et al with stopping unpleasant emotional coping strategies 
(Mikula et al., 2014). On the contrary, avoidance, behavioral discon-
nection, distancing, distraction, denial, emotion-focused and venting 
coping strategies, social withdrawal, wishful thinking, self-criticism, 
suppression, and self-control coping strategies are the ones reported to 
be associated with low QoL (Gil-González et al., 2020). 

The COVID-19 infection, which was declared as a global pandemic 
on March 11, 2020, has become a life-threatening, traumatic stressor for 
all humanity (Anand et al., 2020). Therewithal, the fact that chronic 
diseases are poor prognostic factors, and the short and long-term effects 
of the virus are not fully known have led to increased levels of fear and 
stress in many chronic disease groups (Pedrozo-Pupo and Campo-Arias, 
2020). Questions about the course of COVID -19 infection in individuals 
with MS, the effect of COVID -19 on the course of MS, and the side effects 
that may occur with the used immunomodulatory and immunosup-
pressant drugs in pwMS were raised as the additional stressor factors. 

With the announcement of the pandemic in Turkey on March 11, 
2020, it drew our attention that until June, there was a significant 
decrease in hospital admissions and help requests of MS patients who 
were regularly followed-up due to complaints and relapses. We 
wondered what coping strategies MS patients, who manage a chronic 
disease with the stress factors of life, are trying to overcome this situa-
tion in the face of an acute and serious stressor such as a pandemic. 

Therefore, in this study, we aimed to evaluate the coping strategies used 
by pwMS during the first six months of the COVID-19 pandemic. We 
examined the effects of perceived stress levels on disease activity and 
QoL together with coping strategies. 

2. Material and Methods 

2.1. Participants of the study 

Three hundred and forty patients with definite MS diagnosis who 
were being followed up from the demyelinating diseases outpatient 
clinic of Tekirdag Namik Kemal University Training and Research 
Hospital were invited to the study. Contact information was obtained 
from the hospital database for communication. Inclusion criteria were 
determined as having a diagnosis of MS according to the 2010 Revised 
Mc Donald criteria (McDonald et al., 2001), volunteering to participate 
in the study, being literate, having technical equipment to answer 
questions online. Patients that have a major psychiatric diagnosis, have 
substance abuse disorder, have another chronic disease besides MS, and 
pregnant or in the postpartum period were excluded from the study. 
Approval was obtained for the study by the Ethics Committee of Tekir-
dag Namik Kemal University Faculty of Medicine with reference number 
2020.217.09.04. 

Informed consent information was available on the home page of the 
forms prepared in the online application and the participants were able 
to access the questions if they clicked the "I Approve" button. 

2.2. Data Collection 

PwMS filled out an online form consisting of demographic ques-
tionnaire, Perceived stress scale (PSS), Coping Orientations to Problems 
Experienced (Brief COPE), and Quality of Life scale (SF-12). Patients 
could directly reach the researchers in case of needing technical support 
during filling process of the form. 

Demographic questionnaire was used to obtain the information 
about age, gender, education level, marital status (married, single, 
widowed etc.), employment status and drugs used. 

2.3. Perceived stress scale 

Stress level was measured with the 10-item PSS of which the reli-
ability and validity of Turkish version was made by Eskin et al (Eskin 
et al., 2013). Participants were asked to score each item of the scale 
between 0 (never) and 4 (very often) according to their feelings and 
thoughts during the period after the COVID-19 pandemic started. 
Scoring results in values between 0 and 40 and higher scores were 
associated with increased perceived stress (Sanaeinasab et al., 2017). 
The patients who scored 25 and above was considered having high 
perceived stress (Pedrozo-Pupo and Campo-Arias, 2020). 

2.4. Coping orientations to problems experienced (Brief COPE) 

Brief-COPE is a 28 item self-report questionnaire designed to mea-
sure effective and ineffective ways to deal with stressful life events 
(Carver, 1997). This questionnaire cognitively and behaviorally assesses 
how a person reacts to a difficult or stressful event in his/her life (Carver 
et al., 1989, Carver, 1997). Brief-COPE, of which reliability and validity 
of Turkish version was conducted by Bacanli et al. (Bacanlı et al., 2013), 
consists of a total of 14 subscales (self-distribution, active coping, denial, 
substance use, use of emotional support, use of instrumental support, 
behavioral disconnection, ventilation, positive reframing, planning, 
humor, acceptance, religion, and self-blame). This strategy determina-
tion scale created by Carver, Scheier and Weintraub was used in our 
study, and participants were clearly instructed to address the COVID-19 
pandemic as a target stress factor. The coping score for each factor was 
determined as the sum of the scores of individual items, and a higher 
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total score was considered to indicate more use of coping style (Lode 
et al., 2007). In the categorization model created by Cooper, coping 
strategies are analyzed in three categories; 1- Problem-focused (active 
coping, use of instrumental support, planning) 2- Emotional-focused 
(acceptance, use of emotional support, humor, positive reframing, reli-
gion) 3- Dysfunctional (behavioral disconnection, denial, distraction, 
self-blame, substance use, venting of emotions (Cooper et al., 2006). In 
the model presented by Meyer, two strategy categories were determined 
1- adaptive (problem + emotional oriented strategies) 2- maladaptive 
(dysfunctional strategies) (Meyer et al., 2001). The data obtained were 
evaluated together with both categorization systems. 

2.5. Quality of life (SF-12) 

SF-12 is a short version of SF-36 currently used to assess QoL in 
pwMS (Ware et al., 1994). It is a self-report questionnaire consisting of 
12 items that assesses two components: Physical health (physical 
component summary = PCS) and mental health (mental component 
summary = MCS) (Ataoğlu et al., 2017). In this study, the scoring of the 
SF-12 scale was made using certain automated algorithms (Ottoboni 
et al., 2017). Higher score was considered to indicate better QoL. 

Disease-specific data were recorded retrospectively from hospital 
databases. Disease duration, age of diagnosis, type of disease, relapse 
status during the first six months of the COVID-19 pandemic, the 
treatment regimen and their disability score (Expanded Disability Status 
Scale (EDSS)) (Kurtzke, 1983) were recorded. Disease duration was 
defined as the time elapsed after diagnosis. 

2.6. Evaluation of the data 

Since March 11, 2020 when the first patient diagnosed with COVID- 
19 notification was made in Turkey, relapses of the pwMS who accepted 
to participate in the study, were obtained from the patient records. The 
occurrence of new symptoms or worsening of existing symptoms lasting 
more than 24 hours in the absence of fever or infection was considered 
as relapse (McDonald et al., 2001) Patients with and without relapses 
were analyzed in 2 categories. 

2.7. Statistical analysis 

Mean, standard deviation, percentage and minimum-maximum ex-
pressions were used to express the variables. The normality distribution 
of the variables was evaluated with the Kolmogorov-Smirnov test and 
then quantitative data were analyzed. In the evaluation of coping stra-
tegies, normally distributed groups were evaluated using Student-T test, 
and groups not showing were evaluated with Mann-Whitney U test. 
Perceived stress score and demographic and clinical characteristics were 
evaluated with Mann Whitney U test or Kruskal Wallis test with Bon-
ferroni correction according to the evaluated group numbers. We 
analyzed the gender in two (male and female), marital status in three 
(married, single, widowed), education status in four (primary school 
graduates, secondary school graduates, high school graduates, univer-
sity graduates), employment status in two (employed and unemployed), 
income level in three (poor, moderate, good), used disease modifying 
therapy (DMT) in three (oral, injectable, and intravenous) and relapse 
status in two (with relapse and without relapses) categories. The relation 
between age, age at diagnosis, disease duration and perceived stress 
score and between QoL and coping strategies was evaluated with the 
Spearman correlation test. P value less than 0.05 was considered as 
significant. 

3. Results 

The forms were sent online to 340 patients who were under follow- 
up with definite MS diagnosis. Two hundred forty (70.5%) patients 
completed the forms, but data of 35 (10.2%) patients were not analyzed 

due to missing data or duplicating entry or inappropriate responses. 
Data of 205 (60.3%) pwMS were analyzed. One hundred fifty-two 
(74.1%) of the patients were female and 53 (25.9%) were male and 
the mean age was 37.7 ± 10.0 (15–71) years. Demographic and disease 
specific features of the whole group summarized in Table 1. 

Table 1 
Demographic and disease specific features of the group and relationship be-
tween perceived stress are presented.      

PSS   
N (%) Mean±SD1 

(min-max) 
p or r and 
p-value 

Gender Male 53 
(25.9%)  

0.1a  

Female 152 
(74.1%)   

Age (years)   37.7 ± 10.0 
(15-71) 

-0.08, 
0.2b      

Marital status Married 139 
(67.8%)  

0.7c  

Single 43 
(21.0%)    

Widowed 23 
(11.2%)   

Educational status Primary school 
graduates 

41 
(20%)  

0.1c  

Secondary 
school 
graduates 

29 
(14.1%)    

High school 
graduates 

51 
(24.9%)    

University 
graduates 

84 
(41.0%)   

Employment status Employed 97 
(47.3%)  

0.9a  

Unemployed 108 
(52.7%)   

Income level Good 51 
(24.9%)  

0.07c  

Moderate 137 
(66.8%)    

Poor 17 
(8.3%)   

Age at diagnosis 
(years)   

30.0 ± 9.1 
(12-69) 

-0.006, 
0.9b 

MS type RRMS2 189 
(92.2%)    

SPMS3 12 
(5.9%)    

PPMS4 4 (2%)   
Disease duration 

(years)   
7.4 ± 6.5 (1- 
34) 

-0.007, 
0.9b 

EDSS   2.1 ± 1.4 (0- 
6.5) 

-0.03, 
0.5b 

DMT5 Oral 
Injectabl 
Intravenous 

101 
(49.3%) 
65 
(31.7%) 
30 
(14.6%)   

Relapse in first six 
months of the 
pandemic 

Yes 
No  

17 
(8.3%) 
188 
(91.7%)  

0.6a  

1 Standard deviation. 
2 Relapsing remitting multiple sclerosis. 
3 Secondary progressive multiple sclerosis. 
4 Primary progressive multiple sclerosis. 
5 Disease modifying therapy. 
a Mann Whitney U test. 
b Spearman correlation. 
c Kruskal Wallis test. 
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3.1. Evaluation of data associated with perceived stress scale 

It was observed that the PSS score of the whole MS group was 20.0 ±
4.4 (0–33). The PSS score was under 25 in 182 (88.8%) of the patients. 
Relapses occurred in 17 (8.3%) patients between March 11, 2020 and 
December 31, 2020. The perceived stress average score of these 17 pa-
tients was 20.8 ± 4.5 (13–29). There was no difference or relationship 
between perceived stress and demographic and disease-specific char-
acteristics (Table 1). 

3.2. Evaluation of the coping orientations to problems experienced (Brief 
COPE) related data 

When the strategies used by the patients during the COVID-19 
pandemic were evaluated, it was found that religion (6.8 ± 1.5) and 
acceptance (6.0 ± 1.5) from the emotional-focused strategies, planning 
(6.3 ± 1.4) from the problem-focused strategies were the ones mostly 
used and substance use (2.3 ± 1.0), denial (3.8 ± 1.5) and behavioral 
disconnection (3.8 ± 1.6) strategies were the ones least used in the 
whole group (Figure-1). 

There was no difference between the DMT, educational status, 
marital status and income level groups in terms of problem, emotional 
focused and dysfunctional coping strategies. pwMS with low perceived 
scores used the acceptance strategy significantly more (P = 0.008) 
(Table-2). The usage of emotional (p < 0.001) and dysfunctional (p =
0.008) strategies were higher in women and the usage of dysfunctional 
strategies was statistically higher in the unemployed group (p = 0.008). 
There was a positive correlation between age and dysfunctional strategy 
scores (r = 0.1, p = 0.04). The usage of dysfunctional strategies was 
increasing with age. Although we couldn’t find any relationship be-
tween the duration of the disease and the used strategies (p > 0.05), we 
saw that pwMS with the disease duration ≤ 3y were preferring to use 
emotional strategies more than the pwMS with the duration of disease 
longer than three years. 

3.4. Evaluation of the results according to relapses 

The mean duration of disease in MSpwR group was 4.41 ± 3.9 (1–15) 
years, and in MSpwoR group it was 7.7 ± 6.7 (1–34) years. The duration 
of disease was significantly higher in MSpwoR (p = 0.04). It was 
determined that the perceived stress did not differ significantly between 
the patient groups with (MSpwR) and without relapses (MSpwoR) (p =
0.6). In the statistical analysis of the two groups with and without 
relapse, it was found that the usage of active coping (p = 0.01), accep-
tance (p = 0.04) and behavioral disconnection (p = 0.04) strategies was 
statistically higher in the group of patients without relapse (Table 3). 

3.5. Evaluation of quality-of-life data 

The mean PCS, which is the sub-scale of the SF-12 quality of life 
scale, was 43.9 ± 10.3 (19.1–63.2) and the mean MCS was 43.2 ± 10.4 
(18.2–67.7). Although there was no significant correlation between the 
perceived stress score and PCS (r = -0.08, p = 0.2), we found a negative 
correlation between perceived stress score and MCS (r =-0.2, p < 0.001) 
(Figure-2). 

In the correlation analysis between coping strategies and physical / 
mental quality of life scores, a significant negative correlation between 
PCS and usage of denial (r = -0.2, p < 0.001) and distraction (r = -0.1, p 
= 0.04) strategies was found. Patients with poor PCS preferred to use 
these two dysfunctional strategies more than the ones with high PCS. A 
positive correlation was found between MCS scores and humor (r = 0.1, 
p = 0.04), use of instrumental support (r = 0.2, p = 0.009), planning (r 
= 0.1, p = 0.04), and positive reframing (r =0.2, p = 0.002) strategies, 
while a negative correlation was found between MCS scores and the use 
of behavioral disconnection (r =-0.2, p = 0.006) strategy. 

4. Discussion 

Learning the methods of coping with chronic disease and daily life 

Fig. 1. Coping strategies in MS patients during COVID-19 pandemic Coping strategies used by people with MS are given together with their percentages during the 
first half of the COVID-19 pandemic. 
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related stress along with the diagnosis of the disease plays a very 
important role in the disease management and treatment adaptation 
processes in pwMS. In this study, coping strategies of pwMS against a 
sudden emerging, general environmental disease stressor, affecting the 
whole world were evaluated. We assessed the perceived stress of pwMS 
in a time between the acute and chronic phases of pandemic that can be 
considered as a transition period. Although all emotional, problem- 
focused and dysfunctional strategies were used by patients, it has been 
observed that the most frequently used strategies were emotional (reli-
gion, acceptance) and problem (planning) focused strategies (Fig. 1). 

For many patients with MS, emotional distress has been reported as a 
persistent problem which may result, in part, from cognitive illness 
appraisals, coping strategies/responses and coping resources (Fisher 
et al., 2020). Rates of distress in the MS population during COVID-19 in 
reported studies were aligned with each other (Alschuler et al., 2021, 
Stojanov et al., 2020). Both depression and anxiety were elevated above 
the rates observed in the general population, but only marginally above 
typical levels for the MS population relative to prior studies. On the 
other hand, in a study conducted on pwMS during pandemic indicated 
increased perceived stress compared with healthy controls but in the 
same study, it has been observed that people with migraine were more 
stressful than pwMS (Bonavita et al., 2020). In our study group, the 
perceived stress level was found to be high only in 11.0% and perceived 
stress was not associated with many factors such as gender, age, marital 
status, education level, employment status, disease duration, disability 

and income level. The region where the patient group lived (Tekirdağ) 
during the period when the questionnaire forms were sent was one of the 
provinces in Turkey where the number of cases and the risk level of 
Covid-19 was low. With the pandemic announcement, the communi-
cation of this patient group with healthcare professionals was ensured 
regularly through established communication networks over the phone. 
Living in a region with a low COVID-19 risk level and being accessible to 
healthcare professionals may have reduced the perceived stress level, 
but it should be kept in mind that patients with low stress levels may 
have responded primarily to the questions we sent, and patients with 
high stress levels may not have participated in the study. 

Along with a chronic illness, disability-related difficulties that may 
arise due to illness, as well as many negative situations such as affected 
by social relations and difficulty in obtaining a job, should be managed 
by the pwMS. The strategies that pwMS use to reduce their stress asso-
ciated with the disease are influenced by the strategies they use in their 
general lives (Lode et al., 2007). Our study group used dysfunctional 
strategies at a low rate during the first wave of the COVID-19 pandemic 
(Fig. 1). Participants adopted to use mostly the emotional (religion, 
acceptance) and problem (planning) focused strategies to cope with 
stress. Considering the low perceived stress level, we can say that they 
were successful in reducing stress by using these strategies. It should not 
be forgotten that all strategies used to deal with the stress factor must be 
intertwined and in harmony with each other. Additionally, MS patients 
may have adopted more effective strategies to control the perceived 

Table 2 
Comparison of Coping strategies adopted by the patients according to perceived stress scores are presented.   

Score of high perceived stress Score of low perceived stress   

Mean SD Min Max Mean SD Min Max p-value 

Active coping 5.2 1.4 2 8 5.1 1.4 2 8 0.9 
Use of instrumental support 5.3 2.0 2 8 5.7 1.5 2 8 0.3 
Planning 6.5 1.4 3 8 6.2 1.4 2 8 0.3 
Acceptance 5.0 1.9 2 8 6.2 1.4 2 8 0.008* 
Use of emotional support 4.9 1.7 2 8 5.0 1.5 2 8 0.8 
Humor 3.9 2.2 2 8 4.3 1.8 2 8 0.2 
Positive reframing 5.9 1.6 2 8 5.7 1.6 2 8 0.7 
Religion 6.7 2.0 2 8 6.8 1.5 2 8 0.8 
Behavioral disconnection 3.8 1.4 2 7 3.8 1.6 2 8 0.6 
Denial 4.1 1.9 2 8 3.7 1.5 2 8 0.4 
Distraction 4.7 1.7 2 8 5.1 1.5 2 8 0.1 
Self-blame 5.6 1.2 3 8 5.4 1.2 2 8 0.5 
Substance use 2.7 1.6 2 7 2.3 0.8 2 7 0.6 
Ventilation 5.3 1.8 2 8 5.3 1.6 2 8 1.0  

* p-value less than 0.05 was considered as significant. Patients with low stress levels used acceptance strategy more than the ones with high perceived stress. 

Table 3 
Comparison of coping strategies adopted by the patients with and without relapses are presented.   

Score of the MSpwR1 Score of the MSpwoR2  

Mean SD Min Max Mean SD Min Max p-value 

Active coping 4.3 1.5 2 7 5.2 1.4 2 8 0.01* 
Use of instrumental support 4.9 1.6 2 8 5.7 1.6 2 8 0.05 
Planning 6.6 1.1 4 8 6.2 1.4 2 8 0.3 
Acceptance 5.5 1.1 3 8 6.1 1.5 2 8 0.04* 
Use of emotional support 4.8 1.6 3 8 5.0 1.5 2 8 0.4 
Humor 4.4 1.3 2 6 4.2 1.8 2 8 0.5 
Positive reframing 6.4 1.3 4 8 5.7 1.6 2 8 0.06 
Religion 7.0 1.6 3 8 6.8 1.5 2 8 0.3 
Behavioral disconnection 3.0 1.1 2 6 3.8 1.6 2 8 0.04* 
Denial 3.6 1.3 2 7 3.8 1.5 2 8 0.8 
Distraction 5.3 1.3 3 8 5.0 1.6 2 8 0.5 
Self-blame 5.3 1.2 3 8 5.4 1.2 2 8 0.5 
Substance use 2.1 0.5 2 4 2.3 1.0 2 7 0.5 
Ventilation 5.4 1.8 2 8 5.3 1.6 2 8 0.9  

* p-value less than 0.05 was considered as significant. Active coping, acceptance and behavioral disconnection strategies were used significantly more in MSpwoR. 
1 Multiple sclerosis patients with relapse. 
2 Multiple sclerosis patients without relapse. 
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level of stress during the acute COVID-19 outbreak, based on their 
experience of coping with a chronic disease and attacks. In our analysis, 
we saw that regardless of disability, female, unemployed and elderly 
pwMS used mostly emotional and dysfunctional coping mechanisms to 
reduce their stress. These results support the previous studies reporting 
that male pwMS use more problem-solving strategies and seek less 
support (Santangelo et al., 2021; Dennison et al., 2011) and dysfunc-
tional strategies are mostly used in older and more disabled patients 
(Contentti et al., 2021). As we consider that the continued use of 
emotional-focused strategies and not being replaced by problem-focused 
strategies also increases the tendency to depression (Lynch et al., 2001, 
McCabe and McKern, 2002), we think that female, unemployed and 
older patients using emotional and dysfunctional strategies may have 
difficulty coping with the new pandemic process and will need more 
support. 

Clinical relapse occurred in 8.3% of patients during the period be-
tween March 11 and December 31, 2020. When we evaluated the re-
lapses according to time, we realized that during the first wave of 
COVID-19 pandemic (between March and June 2020), no relapse was 
recorded. This period was full of unknowns, it can be considered as the 
period with the highest perceived stress and the highest uneasiness 
during the acute pandemic process until today because of full closure 
conditions (i.e., governmental enforced lockdown). Questionnaire forms 
were sent to the patients in July 2020, and relapses emerged between 
September and December among the patients who volunteered to 
participate in the study. There are many studies in the literature 
examining the effects of stress on relapses (Mohr, 2007; Franklin et al., 
1988; Artemiadis et al., 2011; Yamout et al., 2010; Xie et al., 2020). 
Although some of these studies reported no relation between relapses 
and perceived stress, most of them concluded that stress influences the 

number of relapses (Golan et al., 2008) or MRI activity of the disease 
(Yamout et al., 2010). Somer et al. evaluated the coping strategies 
associated with risk for relapse during war time and reported that active 
coping and planning strategies were used less in patients who had re-
lapses during war time (Somer et al., 2010). In this study we observed 
that active coping, acceptance and behavioral dissociation strategies 
were mostly used by patients without relapses (Table 3). As a result of 
detecting the prominence of these strategies, it is thought that the risk of 
relapse may be low in patients who are intertwined and compatible with 
the use of problem, emotional-focused and dysfunctional strategies 
together. Another issue that we have recognized was that; duration of 
disease was significantly higher in MSpwoR. Although there are studies 
concluding that coping strategies remain stable over time if there are no 
interventions to change the coping pattern (Lode et al., 2010), there are 
also other studies that have indicated that patient’s adjustment to the 
disease will promote more active and less avoidance coping strategies 
(Maes et al., 1999). During an unexpected high-risk disease pandemic 
pwMS with longer disease duration in our study selected mostly active 
coping and acceptance strategies in reducing the perceived stress, and 
they were the ones without relapse. Although religious beliefs were one 
of the frequently used strategies in our study group, there was no sig-
nificant relationship between faith and relapses. Santangelo et al in their 
study evaluated the relationship between coping strategies and disease 
activity and their results revealed a less employment of emotion-based 
coping strategies in pwMS without depression. A scarce use of faith 
for support and a frequent adoption of a positive attitude were associ-
ated with an increase of MS activity in terms of annual relapse rate 
(Santangelo et al., 2021). It is accepted that religious beliefs and prac-
tices can play an important role in coping with stress, especially in pa-
tients with chronic diseases and poor prognosis, as they provide comfort 

Fig. 2. The correlation between perceived stress scores and quality of life scores Relations (physical: red dots, mental: blue dots) are presented. A negative cor-
relation between the PSS and mental quality of life, drawn as the blue dashed line, can be seen. 
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and hope (Koenig, 2004). However, adopting to use ‘turning to religion’ 
strategy frequently in our study group may be related with the cultural 
differences. 

QoL is impaired in RRMS patients for many reasons and pandemic 
could aggravate this. Changes in coping strategies used individually for 
managing the stress of new pandemic disease in pwMS also may affect 
the QoL (Bassi et al., 2021). In our study group, where the number of 
patients with high perceived stress levels was quite low, we found that 
mental QoL was negatively affected in patients with high perceived 
stress. The use of adaptive (emotional focused) strategies was associated 
with well-being in physical and mental QoL and maladaptive coping 
strategies (denial and distraction) was associated with lower physical 
QoL. This result was in accord with the studies reporting that QoL may 
be associated with the lower usage of problem-focused coping strategies 
and the higher usage of emotional coping strategies (Wilski et al., 2019; 
Roubinov et al., 2015). Usage of maladaptive strategies has also been 
reported as a negative factor on QoL (Contentti et al., 2021; Bassi et al., 
2021). We didn’t questionnaire the changes in QoL of our study group 
due to pandemic, but Stojanov et al reported in their study that the 
scores of pwMS obtained on questionnaires for QoL were lower during 
the pandemic compared to scores from 2019 in the same cohort of pa-
tients, but with no statistical significance (Stojanov et al., 2020). As 
coping is considered to be a dynamic process that takes into consider-
ation changing characteristics of the stressor over time adoption to 
emotional strategies may have prevented the severe deterioration in QoL 
in the early period in pwMS. 

4.1. Limitations of the study 

Our study was conducted in a period in the first six months in which 
the COVID-19 pandemic became chronic. The time when patients filled 
out the questionnaires coincided with a period when stress became 
chronic and the impact of the pandemic was relatively less. Therefore, 
this stress factor can be considered as a chronic factor with reduced 
effect. At the same time, data were collected from patients under our 
follow-up via an online form and self-reporting. The patients were 
grouped as those who had relapses (n = 17) and those with high 
perceived stress (n = 23). We would like to state that the numbers of 
these patients are also relatively low. In addition, patients with high 
levels of depression (Jean et al., 1997; Lynch et al., 2001) and cognitive 
impairment (Goretti et al., 2009; Montel et al., 2012) may exhibit subtle 
changes in their attempts to cope particularly about the disease-related 
stressors. We would like to emphasize that the relationship between 
depression and cognition was not evaluated while coping strategies were 
evaluated. Also, considering that the population included in our study is 
limited to those with low EDSS and short disease duration, the findings 
cannot be generalized due to lack of representation of progressive MS 
subtypes. 

5. Conclusion 

PwMS have been successful in coping with stress in the first half of 
the pandemic with the combination of emotional and problem-focused 
strategies. It was noticed that the tendency to use the acceptance strat-
egy was high especially in those with low perception of stress, and the 
tendency to use the active coping strategy together with the acceptance 
strategy was high in patients without relapses. Female, unemployed, and 
elderly PwMS adopted to use dysfunctional strategies regardless of their 
disability. Therefore, it can be thought that this patient group needs 
more support from healthcare professionals in coping with stress due to 
the pandemic. Since coping is a dynamic process that takes into 
consideration changing characteristics of the stressor over time, adop-
tion to emotional strategies may have prevented the severe deterioration 
in QoL of PwMS in the early period of Covid-19 pandemic. 
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