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Abstract

Introduction: Patients’ engagement with their own therapeutic process has been reported to
be correlated with improved clinical outcomes. A better comprehension of the relationship
between self-management in patients with multiple sclerosis (MS) and adjustable psychological
features may help clinicians with better solutions for MS patients. We evaluated the role of
COVID-19-related anxiety in the self-management of MS patients.

Methods: A total number of 153 patients with MS were included in the study. All patients were
assessed using three distinct questionnaires including MS Self-Management Scale-Revised
(MSSM-R), Corona Disease Anxiety Scale (CDAS), and Beck Anxiety Inventory (BAIl). The
resulting scores were used to evaluate the study goals.

Results: MS patients didn’t have a high level of COVID-19-related anxiety. General anxiety
among the patients was higher than the COVID19-related anxiety. No statistically significant
correlation was seen between CDAS and MSSM-R scores (P=0.377). The hierarchical multiple
regression showed that the BAI score (b=-0.418, P<0.001) together with the gender as the
control variable (b=0.227, P=0.0.002) explained about 24% of the variance in the MSSM-R as
the dependent variable. The self-management skills among female married MS patients with a
job were drastically higher than in single male patients without a job. Patients with relapsing—
remitting multiple sclerosis (RRMS) and lower disability severity had better self-management
(P<0.001).

Conclusion: Overall, our findings favor that anxiety has a vital role in the self-management
skills of patients with MS which can lead to the altered state of an individual’s perceived health
condition.
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Introduction period, critical long-term complications, and enhanced

Multiple sclerosis (MS) is known as a disabling chronic
neurological disorder involving the central nervous
system. Current therapeutic strategies rely on symptom
alleviation and mitigating pathology progression.
However, the efficacy of these therapies varies based on
the patient’s own adherence to the prescribed therapies.
Furthermore, various therapeutic adverse effects, absence
of satisfactory improvement, symptom exacerbation, or
paradoxically, prolonged relapse-free period of disease
lead to treatment rejection, absence of follow-up/up
visits, therapy noncompliance, nonadherence to the
prescribed drugs, and repeated changes of clinician and
therapy.! This significantly impedes the evaluation of the
therapeutic efficacy and usually results in a greater relapse

costs of therapy.? This is why the low compliance of
MS patients to therapy is listed among the priorities of
research in this field. Patient self-management is one of
the principal concepts in these studies.’

Self-management can be described as a person’s
capability of managing the symptoms, therapies, physical
and psychosocial outcomes, and living habits alterations
following a chronic disease, active searching for
knowledge about their condition and the latest therapeutic
choices available, preserving their social relations, and
obtaining the appropriate emotional stability.* High self-
management skills have been shown to be correlated
with symptom attenuation in patients with MS. Self-
management interventions (SMI) are relatively novel
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therapeutic strategies in patients with MS, and, they
have proven efficacy in the management of long-lasting
diseases.” Although surveys on self-management of MS is
still an evolving topic, there is considerable evidence that
shows self-management has a positive role in the clinical
consequences of MS. It has been also established that better
self-management in patients with MS is accompanied by
improved outcomes, the ability of patients in handling
fatigue and medication adherence.®’

SMIs are also capable of promoting the psychological
well-being of the patients.’ Surprisingly, few surveys have
been conducted on self-management-modifying factors
in MS patients, especially ones that can be modified like
psychosocial determinants such as anxiety. Therefore, the
exact effect of anxiety on patients with MS is not clearly
known. Moreover, the higher incidence of anxiety among
patients with MS (37% during the lifetime) compared
to the general population makes it more important to
study the effect of anxiety on these patients.* COVID-19
was declared as a global pandemic in late 2020 by the
WHO? and rapidly spread all over the globe. The worry
of contracting the infection besides the unknown nature
of this condition and its potential lethality even in healthy
populations, alongside the strict health policies during the
pandemic such as quarantine or lockdowns which caused
social distancing, led to dramatic and considerable side-
effect on mental health.

It has been previously reported that the prolonged
isolation and the uncertain feeling regarding the
pandemic are capable of worsening psychological
distress.'® Multiple surveys have revealed that COVID-19
infection has drastic psychosocial consequences such as
increased anxiety in people with chronic conditions.'"?
However, the exact psychological consequences of the
COVID-19 infection on MS are still controversial. While
some studies have shown elevated psychological distress
during the pandemic in these patients,'"'? others have
not."*!* Therefore, the goal of this study was to study if
potentially modifiable cognitive perceptions like COVID-
19-related anxiety an associated with self-management in
MS.

Materials and Methods

Participants and procedures

This was a cross-sectional quasi-experimental study and
its protocol was reviewed and approved by the Tehran
University of Medical Sciences. Verbal informed consent
was obtained from participants prior to the study. The
study population consisted of 153 patients with MS who
were enrolled in cooperation with the Imam Khomeini
Hospital, in Tehran, Iran. The data was collected during
a three-month period from January 2022 to April 2022.
Only patients with all of the following inclusion criteria
were enrolled in the study: (1) positive for MS disease
confirmed by a neurologist; (2) negative regarding past-
30-day relapse to the enrollment; (3) absence of any

other underlying disorder; and (4) lack of neurologist-
confirmed cognitive disorders. For this purpose, an
online questionnaire was uploaded to the online group
of patients with MS, and patients were requested to reply
to the questions completely. The uploaded questionnaire
consisted of four separate parts including the Multiple
Sclerosis  Self-Management Scale-Revised (MSSM-R),
Corona Disease Anxiety Scale (CDAS), Beck Anxiety
Inventory (BAI), and general information about the
patient which comprised of age, sex, marital status,
education, employment, disease duration, type of MS
and disease severity. Among the received answers, only
patients with all of the inclusion criteria were included
in the study (a total of 361 patients participated in the
survey, among which 176 were excluded due to lack of
inclusion criteria and 28 were excluded due to incomplete
data). Verbal briefing and explanation of the survey were
delivered to all patients before questionnaire uploading.
They were told that their information would stay private
and that they would only be asked to respond to the
questions with informed permission. Furthermore, all
patients were interviewed on the telephone by a research
team member in conjunction with a neurologist to
evaluate the disease severity and determine their disability
subgroup based on the EDSS criteria. Asreported by Papu¢
and Stelmasiak," the study patients were categorized into
three subclasses according to their score on the EDSS
scale: mild (scores 1.0-3.5), moderate (scores 4.0-6.5) and
high physical impairment (scores 7.0-9.5). We exploited
the Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) checklist for cross-sectional
studies to report the findings of our study.

Measures

In this study, we used the patient’s replies to the MSSM-R
questionnaire to assess the patient’s level of self-
management as the dependent variable. Bishop and Frain
developed and validated the MSSM-R scale.* It comprises
24 items that are scored on a 5-point Likert scale from
1 (totally disagree) to 5 (absolutely agree), making it a
viable instrument for assessing self-management. The
21st, 23th and 24th questions of this scale have reverse
scoring. The total score varies from 24 to 120 and higher
results reflect better self-management skills. Some
earlier investigations have supported the revised scale’s
reliability and validity.*!¢ This self-report instrument has
five subscales including healthcare provider relationship
and communication (6 items: 9, 12, 14, 16, 18 and 20),
treatment adherence/barriers (7 items: 11, 15, 17, 21, 22,
23 and 24), social/family support (3 items: 6, 10 and 13),
MS knowledge and information (4 items: 1,2, 3 and 4) and
health maintenance behavior (4 items: 5, 7, 8 and 19). The
Persian version of this scale was created and evaluated by
Saadat et al,'” which showed satisfactory face and content
validity as well as confirmatory factor analysis. The
Cronbach’s a coefficient for the overall MSSM-R score
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and its subscales varied from 0.70 to 0.89 which indicated
an acceptable internal consistency.”

CDAS has been developed and validated by Alipour
and colleagues to gauge the levels of COVID-19-driven
anxiety.'”® This instrument has eighteen items and two
subsections (items 1 to 9 represent a mental aspect of
anxiety and items 10 to 18 represent a physical aspect
of anxiety). CDAS has a 4-point Likert scale from zero
(never) to three (always) and its overall score is rated
up to 54. The Cronbach’s a coefficient for the mental,
physical, and overall questionnaire is 0.879, 0.860, and
0.919, respectively, which shows satisfactory reliability.'®

BAImeasures anxiety and includes 21 statements which
are rated based on a 4-point Likert scale. The range of the
overall score is 0 to 63. Scores between 0 to 7 indicate a
lack of anxiety, scores between 8 to 15 show mild anxiety,
scores from 16 to 25 are in favor of moderate anxiety,
and scores above 25 demonstrate severe anxiety.'” BAI
was previously translated into Persian by Kaviani et al.”
They showed high internal consistency, very good validity
(r=0.83, P=0.001), and acceptable reliability (r=0.72,
P=0.001) (Cronbach’ a=0.92).

Data analysis

The IBM Statistical Package for Social Sciences software
(IBM SPSS Statistics 21; IBM Corp., Armonk, NY,
USA) was used to analyze the data. Qualitative data
are demonstrated as frequency (%), quantitative data
with normal distribution are shown as mean +standard
deviation (SD), and quantitative data without normal
distribution are written in median (interquartile range,
IQR). The comparison of variables among patients
is done using Mann-Whitney or the Kruskal-Wallis
tests. The results of correlation analysis are shown with
Spearman’s correlation coefficient (rs). Two distinct
hierarchical multiple regression analyses were performed,
each of which included two distinct models. The first
model included control demographic factors or illness
characteristics related to the MSSM-R score, and the
second model was developed according to both of the
aforementioned factors and the anxiety-related scores. P
value <0.05 was regarded as statistically significant.

Results

Demographic findings and illness characteristics

The study consisted of 101 female and 52 male patients,
with a mean age of 32.7+7.53 years old (Table 1). While
most participants were married (55.6%) and employed
(45.85), 37 patients were single and 41 patients were
unemployed. Only 18 patients (11.8%) received disability
pension. 109 patients (71.2%) had a university degree, 35
(22.9%) had abachelor’s degree, and 9 (5.9%) had a history
of elementary education. The median (IQR) of disease
duration among patients was 8 (5-12). While the most
frequent course of MS was relapsing-remitting multiple
sclerosis (RRMS, 66 cases), the progressive-relapsing

Table 1. Demographic findings of the patients

Socio-demographic and illness characteristic Patient (N=153)

Age at the time of study (years+SD; IQR) 32.71+7.53;27-38
Gender, n (%)

Female 101 (66%)
Male 52 (34%)

Marital status, n (%)

Single 37 (24.2%)
Married 85 (55.6%)
Separated/divorced/widowed 31 (20.3%)
Education, n (%)

Elementary 9 (5.9%)
Bachelor’s degree 35 (22.9%)
University degree 109 (71.2%)
Employment, n (%)

Employed 70 (45.8%)
Unemployed 41 (26.8%)
Disability pension 18 (11.8%)
Retired 24 (15.7%)
Time since MS diagnosis (median, IQR) 8 (5-12)
Diagnosed course of MS, n (%)

RRMS 66 (43.1%)
PPMS 39 (25.5%)
SPMS 27 (17.6%)
PRMS) 15 (9.8%)
Unknown 6 (3.9%)
Disability subgroups ‘EDSS’, n (%)

Mild (EDSS<3.5) 45 (29.4%)
Moderate (3.5 <EDSS<6.5) 57 (37.3%)
High (EDSS<6.5) 51 (33.3%)

IQR: interquartile range; SD: standard deviation; EDSS: expanded disability
status scale; MS: multiple sclerosis; PPMS: primary progressive multiple
sclerosis; PRMS: progressive-relapsing multiple sclerosis; RRMS: relapsing—
remitting multiple sclerosis; SPMS: secondary progressive multiple sclerosis.

multiple sclerosis (PRMS, 15 cases) type was the least
frequent. Most patients suffered from a moderate degree
of disability based on EDSS score (3.5 <EDSS<6.5).

MSSM-R, CDAS, and BAI score of patients

MSSM-R, CDAS, and BAI scores of patients are shown
in Table 2. The median (IQR) of the overall MSSM-R
score among all patients was 92 (83.5-102.5). while the
majority of patients had a low physical anxiety regarding
COVID-19 infection and the median (IQR) of CDAS
physical score was 0 (0-2), the median score of COVID-
19-induced mental anxiety was 5 (2-9). However, a BAI-
based study of patients’ anxiety demonstrated severe
overall anxiety among the majority of the patients (31.4%).
While 42 patients (27.5%) had a negative anxiety level, 33
(21.6%) had mild, and 30 (19.6%) had moderate anxiety.
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Table 2. Questionnaire-based findings of the patients

Questionnaire-based findings Patient (N=153)

MSSM-R score (median, IQR)

Social/family support 10 (9-12.5)
Health maintenance behavior 14 (12-17)
MS knowledge and information 17 (15-18)
Healthcare provider relationship 24 (22-28)
Treatment adherence/barriers 27 (24-30)
Total 92 (83.5-102.5)
COVID-19 anxiety score (median, IQR)

Physical aspect 0(0-2)
Mental aspect 5(2-9)
Total 7 (2-11)
Beck anxiety score 16 (20)
Severity of anxiety based on Beck

Negative 42 (27.5%)
Mild 33 (21.6%)
Moderate 30 (19.6%)
Severe 48 (31.4%)

IQR: interquartile range; MSSM-R: multiple sclerosis self-management scale—
revised.

Relationships between different variables and self-
management

Relationships between demographic and disease-related
variables, and overall MSSM-R score are shown in
Tables 3 and 4. The overall MSSM-R score of female
patients was significantly higher compared to males
(P=0.009). The median of the overall MSSM-R score
among the single patients (86) was significantly lower
than in married (96, P<0.001) and separated/divorced/
widowed (93, P=0.015) cases. Furthermore, employed
patients had a drastically greater overall MSSM-R score in
comparison with the unemployed ones (P<0.001), retired
(P=0.012), and patients receiving disability pension
(P<0.001). Moreover, the self-management skills among
patients with RRMS were considerably higher than in
patients with PPMS (P<0.001), Secondary progressive
multiple sclerosis (SPMS) (P=0.001), and PRMS
(P<0.001). Besides, disability severity among patients
was another determinant of MSSM-R score, in a way that
patients with lower disability scores had higher MSSM-R
scores and vice versa (P<0.001). No significant difference
regarding the overall MSSM-R score was seen among
patients with different educational levels (P=0.577). The
only quantitative variable with a statistically significant
correlation with the MSSM-R score was the BAI score
(r,=-0.421, P<0.001).

Hierarchical multiple regressions

A hierarchical multiple regression analysis was conducted
with the MSSM-R score as the dependent variable
(Table 5). The control variables included two demographic
factors, age, and gender, among which only gender

Table 3. Relationships between demographic and illness factors, and self-
management in multiple sclerosis

Self-management in MS

Characteristic

Median (IQR) P value
Demographic factors
Gender 0.009°
Female 94 (86.5-103)
Male 88.5 (81-95.5)
Marital status 0.002°
Single 86 (79.5-94.5)
Married 96 (87-104)
Separated/Divorced/Widowed 93 (87-101)
Education 0.577
Elementary 93 (89-99.5)
Bachelor’s degree 91 (78-103)
University degree 92 (85.5-103)
Employment <0.001°
Employed 102 (94-104)
Unemployed 85 (71.5-91.5)
Disability pension 84 (80-87)
Retired 92 (86-25-97)
Illness factors
Diagnosed type of MS <0.001¢
RRMS 101 (90.75-105)
PPMS 86 (77-93)
SPMS 91 (85-94)
PRMS 89 (71-91)
Unknown 88.5 (81.75-95.25)
Disability subgroups ‘EDSS’ <0.001°
Mild (EDSS<3.5) 103 (99-107.5)
Moderate (3.5 <EDSS<6.5) 93 (89-102.5)
High (EDSS<6.5) 81 (72-87)

IQR: interquartile range; EDSS: expanded disability status scale; MS: multiple
sclerosis; PPMS: primary progressive multiple sclerosis; PRMS: progressive—
relapsing multiple sclerosis; RRMS: relapsing-remitting multiple sclerosis;
SPMS: secondary progressive multiple sclerosis.

P values are calculated using Kruskal-Wallis test.

* P values<0.05 are considered significant.

(B=0.213, P=0.008) was recognized as the significant
correlates of MSSM-R among MS patients in the first
model. Despite the model reaching statistical significance,
it only explained a tiny portion of the variation in the self-
management of MS patients (R2=0.061; F (2,150) =4.84;
P=0.009). The demographic variables (age, gender) and
BAI score were both included in the second regression
model. The gender (b=0.227, P=0.002) and BAI score
(b=-0.418, P<0.001 ) were shown to be the two variables
that significantly correlated with the MSSM-R score. In
addition to the statistical significance of this model, it
explained 23.4% of the variation in self-management of
MS patients (AR2=0.173; F (1,149) =33.69; P<0.01; total
R2=0.234; adjusted R2=0.219).
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Table 4. Correlation between different variables and self-management in
multiple sclerosis

Table 5. Regression analysis predicting self-management in multiple sclerosis
(first model)

Self-management in MS

Characteristic

r, P value
Age at the time study 0.152 0.060
Disease duration 0.116 0.152
COVID-19 anxiety score (median, IQR)
Physical aspect -0.070 0.393
Mental aspect -0.082 0.316
Total -0.078 0.337
Beck anxiety score -0.421 <0.001*

Self-management in MS

Characteristic

8 P value
Model 1 (control variables)
Age at the study 0.138 0.840
Gender 0.213 0.008°
R?=0.061; F (2,150)=4.84; P=0.009
Model 2 (control and personal variables)
Age at the study 0.99 0.171
Gender 0.227 0.002*
Beck anxiety score -0.418 <0.001°®

* P values<0.05 are considered significant.
r.: Spearman’s correlation coefficient.

Discussion
Our study showed that while MS patients do not suffer
from a high level of COVID-19-related anxiety which
may be due to the adaptations to the pandemic, the
level of general anxiety among these patients is higher
than COVIDI19-related anxiety. During interviews,
many patients indicated the positive effect of vaccination
against the COVID-19 virus on their anxiety and
fear of this infection. Furthermore, we demonstrated
that COVID19-related anxiety is not considerably
correlated with self-management in patients with MS.
However, the predication model established based on
a hierarchical multiple regression disclosed a marked
role of general anxiety on self-management of patients
with MS. Self-management in MS patients is reportedly
impacted by unique psychosocial elements that interact
intricately with one another.”! Depression and anxiety are
significant risk factors for decreased self-management in
MS patients, according to a survey by Rahimian et al. %
According to Lester et al®, the self-management capacity
of MS patients is hampered by higher levels of depression
and anxiety. Besides, Jellinger* proposed that depression
and anxiety have an essential role in decreasing the energy
level of the brain and causing fatigue, the two factors
that are associated with reduced self-management in MS
patients. Also, Rae-Grant et al. demonstrated that higher
education, marriage, and lower psychosocial conflicts are
accompanied by better self-management in patients with
MS.5 As shown previously, SMIs that aim depression and
anxiety lead to better health conditions in MS patients.®
Therefore, targeting anxiety, as a probable determinant of
self-management among patients with MS is a potential
therapeutic strategy that may improve these patients’
outcome. Other studies indicate that among the factors
related to the low level of self-management in MS patients
are reduced perceived control,” self/illness/treatment-
appraisals by the patients, '* family/social support,
socioeconomic resources, and income.*

Besides, we showed that the self-management skills
among female married MS patients with a job are

AR?=0.173; F (1,149)=33.69; P<0.01; total R?=0.234; adjusted R*=0.219.
* P values<0.05 are considered significant.

significantly higher than in male patients. Similar to
our study, one survey reported that female gender and
high socioeconomic status are positively associated with
increased self-management in MS patients. On the other
hand, the same research showed a direct relation between
level of education and self-management skills which is in
contrast to our findings.” It has been suggested that the
better management of disease and higher adherence to
therapeutic diets in women with MS is due to the higher
concern about their health status.” Similarly, another
study by Rae-Grant et al demonstrated that gender and
socioeconomic background are determinants of self-
management skills in patients with MS.® Simmons et al
suggested that patients with higher socioeconomic status
are more capable of affording the treatment cost of their
disease which rationalizes the higher self-management in
these patients.?

Other principal determinants of self-management
among our patients were type of MS and disability
degree; so that patients with RRMS type of MS and lower
disability severity had better self-management. This is
consistent with previous findings from several studies.®®
Furthermore, our study demonstrated no significant
correlation between education, MS duration, age, and
self-management which is similar to the findings of
Rahimian et al.*? In contrast, Ploughman et al discovered
an inverse correlation between age and self-management
skills in MS patients.*

Conclusion

Although further prospective efforts are unquestionably
required to elucidate how anxiety contributes to the
development of self-management in MS patients,
our findings suggest a vital role of anxiety in the self-
management of patients with MS. Thus, anxiety may
affect how people perceive their physical and mental
health, which in turn affects the intensity of their
symptoms and their general quality of life. These findings
offer fresh perspectives on psychological interventions
targeted at enhancing MS patients’ self-management
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Study Highlights

What is current knowledge?

o The efficacy of anti-MS therapies varies based on
the patient’s compliance. Patient self-management
is an essential factor in determining the
compliance capacity of these patients. Accordingly,
high self-management skills have been shown to
be associated with symptom attenuation and
better outcomes. However, few investigations have
been conducted on self-management-modifying
factors among MS patients, especially modifiable
factors such as anxiety. The COVID-19 pandemic
had a drastic adverse effect on the mental health
status of the general population and exposed
them to anxiety. However, the exact effect of
COVID-19-induced anxiety on MS patients is still
controversial.

What is new here?

e We showed that while MS patients do not suffer
from high levels of COVID-19-related anxiety,
general anxiety levels among these patients are
higher than COVID-19-related anxiety. Besides,
we demonstrated that COVID-19-related anxiety is
not considerably correlated with self-management
in patients with MS. On the other hand, regression
analysis favoured a marked role of general anxiety
in the self-management of patients with MS.

abilities. However, we couldn’t find a meaningful
correlation between COVID-19-induced anxiety and self-
management among patients with MS.
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