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Abstract: Objectives: Stress is supposed to be linked with a background of multiple sclerosis (MS)
and the disease course. Design: The study aimed to assess the level of stress and coping strategies in
MS patients within a year of follow-up and to investigate the relationships between these aspects and
factors related—or not—to MS. Methods: In 65 patients with MS, the Perceived Stress Scale (PSS-10),
Type D Scale (DS14) and Coping Orientations to Problems Experienced (COPE) were performed
at baseline and after a year. Baseline PSS-10, DS-14 and COPE scores were analyzed with regard
to demographics, MS duration, treatment, indices of disability and self-reported stressful events
(SEs). Final PSS-10 and COPE results were analyzed with reference to MS activity and SE within a
year of follow-up. Results: Initially, 67% of patients reported a moderate or high level of stress and
31% met Type-D personality criteria. Diverse coping strategies were preferred, most of which were
problem-focused. The negative affectivity DS-14 subscore (NEG) was correlated with disability level.
Non-health-related SEs were associated with higher PSS-10 and NEG scores. After a year, the mean
PSS-10 score decreased, while COPE results did not change significantly. Non-health-related SEs
were associated with a higher PSS-10 score and less frequent use of acceptance and humor strategies.
Those with an active vs. stable MS course during the follow-up did not differ in terms of PSS-10
and COPE results. Conclusions: MS patients experienced an increased level of stress. No significant
relationships were found between stress or coping and MS course within a year. Non-health-related
factors affected measures of stress more than MS-related factors.
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1. Introduction

Multiple sclerosis (MS) is a chronic disease of the central nervous system with a
complex etiology and is associated mainly with immune system dysfunction. Multifocal
damage to the brain and spinal cord, including inflammatory demyelination and axonal
loss, results in a diversity of symptoms and signs of neurological deficit as well as emerging
accumulating disability. Currently, two main phenotypes of MS are distinguished, relapsing
and progressive, which are additionally modified by the presence or absence of activity
and progression [1]. Furthermore, the course of the disease (both natural and modified
by treatment) shows significant variability in the MS population. Thus, there is ongoing
research on the role of factors influencing this course. Among these factors, stress is of
great interest, especially in view of patient-related outcomes associated with their quality
of life [2,3]. Several links have been established between MS etiology and biological
mechanisms of stress, including hyperreactivity of the hypothalamic–pituitary–adrenal
gland (HPA) axis, dysregulation of the autonomic system and subsequent modulation
of the (auto)immune response [4–6]. These mechanisms can be additionally affected by
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the immunomodulating or immunosuppressive mechanisms of various types of disease-
modifying therapies (DMT) used in MS.

On the other hand, MS itself may be a source of stress for patients due to its chronic
and unpredictable course and emerging neurological deficits [7]. These complex links be-
tween MS and global distress (including depression, anxiety and overall emotional status)
may create a so-called “vicious circle” [8,9]. The style of coping (mental and behavioral
approaches undertaken by an individual to reduce any stress experienced) [10,11] is an
important moderating factor and predictor of ultimate emotional distress [8,9]. The role
of stressful events and coping in MS patients has already been investigated, but stud-
ies in this field have demonstrated a diversity of goals and methodologies, as well as
inconsistent results [2,8].

The current study aimed to evaluate susceptibility to stress, its perceived level and
coping strategies in patients with MS within a prospective annual observation. We also
aimed to analyze the relationships between these aspects and MS-related variables and
socio-demographic factors, including potentially stressful events.

2. Materials and Methods

The studied group comprised patients with relapsing–remitting (RR) MS, diagnosed
according to McDonald’s criteria [12]. All of them were receiving DMT and were regularly
consulted in the outpatient clinic at the Neurological Department with a documented
course of the disease. Exclusion criteria were as follows: coexisting depression (based on
the results of the Beck Depression Inventory [13]), severe cognitive dysfunction (based on
Mini Mental State Examination [14]), which would prevent providing informed consent
and completion of the questionnaires, and a relapse or introduction/switch of DMT within
the preceding month.

Sixty-five patients were finally included in the study: 48 women and 17 men, with
a mean age of 35.7 years (SD 7.3), all treated with interferon β. The following tests were
performed in all the patients: the Perceived Stress Scale (PSS-10) [15] to evaluate the
currently experienced level of stress, Type-D Scale (DS-14) [16] to identify a stress-prone
D-type personality and Coping Orientations To Problems Experienced (COPE) [10] to
determine preferred coping strategies (Appendix A). All the tests (in a standardized Polish
version) were based on self-assessment questionnaires [17]. An additional questionnaire,
formulated by the authors, was applied, including items on demographic factors (age,
gender, marital status, occupational status, level of education) and questions about any
stressful events (SEs) experienced within the preceding month and their type (related to
health or not). The level of disability was assessed based on neurological examination
using the Expanded Disability Status Scale (EDSS) [18]. The duration and course of the
disease and treatment and the rate of disability accumulation in the Multiple Sclerosis
Severity Scale (MSSS) [19] were based on medical records.

PSS-10 and COPE were repeated after 12 months, accompanied by the questionnaire
on SEs experienced within this time. The data on the course of MS during this follow-up
(relapses, change in the degree of disability and findings in magnetic resonance imaging
(MRI)) were determined from medical records. MS activity within the analyzed period was
evaluated with regard to clinical (relapses of the disease and/or accumulating disability)
and radiological (new, especially active/contrast-enhanced lesions in MRI of the brain)
measures. Those patients who had not experienced any of these were classified as having
achieved a NEDA (No Evidence of Disease Activity) status [20].

The results of PSS-10 and COPE were compared between initial and final assessments.
Relationships were sought between their initial scores and MS-related variables, sociode-
mographic factors and reported stressful events. Relationships between measures of stress
and indices of disease activity (NEDA) within a year were also investigated.

Ethical approval was obtained from the local University Commission of Bioethics. All
subjects provided informed consent prior to their inclusion in the study.
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Statistical Analysis

Statistical significance between means for independent groups was calculated by a
one-way analysis of variance (ANOVA), alternatively using the non-parametrical Mann–
Whitney U test when the variances in groups were heterogeneous (the Levene’s test
determined the homogeneity of variance). The Chi-square test was used to calculate the
statistical significance between frequencies in independent groups. The Wilcoxon’s non-
parametric test (for continuous variables) and McNemar’s test (for discrete variables) were
used for the assessment of dependent variables. The relation between two parameters was
assessed using correlation analysis, and Spearman correlation coefficients were calculated.
The Cronbach’s alpha was calculated to assess the reliability of scales. A vale of p < 0.05
was considered statistically significant. Statistical analysis was carried out using EPIINFO
Ver. 7.1.1.14 (2 July 2013).

3. Results
3.1. Initial Assessment

Clinical characteristics of the studied group are presented in Table 1. Geographical
and social characteristics are presented in Table 2. Table 3 shows the results of PSS-10
and DS-14. For COPE and PSS-10, a Cronbach’s alpha ranging from 0.704 to 0.794 was
considered reliable. For DS-14, a Cronbach’s alpha of 0.228 was considered low. In PSS-10,
41% of patients reported high levels of stress, 26.2% reported moderate stress and 32.3%
reported low stress. Among women, these proportions were 42%, 29%, and 29%; among
men, they were 42%, 25%, and 33%, respectively, without significant sex differences. There
was no correlation between PSS-10 results and the age of patients.

Table 1. Clinical characteristics of the group of MS patients under study (n = 65); EDSS—Expanded
Disability Status Scale, MSSS—Multiple Sclerosis Severity Scale.

Mean SD MIN MAX Median

Disease duration (years) 7.25 5.34 1 28 6

Duration of treatment 3.44 3.07 0.5 13 2.5

EDSS 2.05 5.4 1 6 2

MSSS 3.28 1.61 0.76 6.46 2.87

Table 2. Geographical (place of usual residence) and social characteristics of the group of MS patients (n = 65).

Number %

Place of residence
Rural 22 33.8
Urban 43 66.2

Marital status
Single 13 20

Married 40 61.5
Divorced 5 7.7

Other 7 10.8

Level of education
Vocational 5 7.7

Secondary education 24 36.9
Higher education 36 55.4

Occupational status
Studying 2 3
Working 52 80

Unnemployed 4 6.2
Pension/retiremet 7 10.8
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Table 3. Results of Perceived Stress Scale (PSS-10) and Type-D Scale (DS-14) in the group under study
(n = 65); NEG—negative affectivity, SI—social inhibition subscales of DS-14.

Mean SD MIN MAX Median

PSS-10 16.9 6.7 3.0 28 17

DS-14 NEG 12.4 7.1 0 27 12

DS-14 SI 8.97 6.38 0 25 8

Type-D personality criteria were met by 20 patients (31%). There were no significant
differences between the sexes in DS-14 results. DS-14 negative affectivity (NEG) subscores
correlated significantly with age (R = 0.24, p < 0.05).

According to COPE results, MS patients reported the use of various coping strategies
(Figure 1). Among the main categories of coping, problem-focused strategies were adopted
most often and avoidant behaviors least often. The most frequently used strategies included
planning, active coping and positive reinterpretation and growth; least frequently used
were substance use, humor and behavioral disengagement. The only significant difference
between the sexes was shown for substance use, which was more preferred by men
(p < 0.05). Apart from the tendency (p = 0.09) towards the less frequent use of humor and
planning in older patients, no significant relationships were found between COPE and age.
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Figure 1. Frequency of coping strategies used in the study group according to COPE results. COPE 1—active coping, COPE
2–planning, COPE 3—seeking social support for instrumental reasons, COPE 4—seeking social support for emotional
reasons, COPE 5—suppression of competing activities, COPE 6—turning to religion, COPE 7—positive reinterpretation and
growth, COPE 8—restraint coping, COPE 9—acceptance, COPE 10—focus on and venting of emotions, COPE 11–denial,
COPE 12—mental disengagement, COPE 13—behavioral disengagement, COPE 14—alcohol-drug disengagement, COPE
15—humor, COPE A—active coping, COPE B—avoidant behavior, COPE C—emotion-focused and seeking support strategy.
* — individual scores (other subjects denied any use of alcohol).

There was a significant correlation between PSS-10 and DS-14 NEG (R = 0.79, p < 0.001).
Respondents with a type-D personality less frequently used the strategy of seeking emo-
tional or social support (p < 0.01) than other respondents. No other significant relationships
were found among the measures of stress.
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3.1.1. Measures of Stress and MS-Related Variables

There was a tendency (R = 0.21, p = 0.095) for higher PSS-10 results in patients with a
longer MS duration. No significant correlations with PSS-10 were found for EDSS, MSSS
or period of DMT use. A higher PSS-10 score (at the boundary of statistical significance;
p = 0.053) was observed in those patients reporting adverse effects of DMT. There was
no difference in PSS-10 results between those patients who had or had not experienced
health-related SE.

NEG DS-14 subscores correlated significantly with EDSS (R = 0.22, p < 0.05). There
were no other significant correlations between DS-14 results and MS-related variables or
declared recent experiences of health-related SEs.

There were no statistically significant relationships between COPE results and MS-
related factors. Observed trends included a negative correlation between the use of positive
reinterpretation and MS duration (R = −0.21, p = 0.09) and more frequent use of restraint
coping by those who had experienced health-related SEs (R = 0.22, p = 0.09).

3.1.2. Measures of Stress and Other Factors

Patients that had experienced non-health-related SEs had significantly higher PSS-10
(15.9 pts vs. 15.7 pts, p < 0.05) and NEG DS-14 scores (R = 0.28, p < 0.05) than the others.
Similar findings were noted for divorced persons compared to married and never-married
respondents (PSS-10 R = 0.27, p < 0.05, NEG DS-14 R = 0.22, p < 0.05). A higher percentage
of patients meeting the criteria for a type-D personality was found among pensioners in
comparison with those who were professionally active or studying (chi23 = 8.05, p < 0.05).

The burden of non-health-related SEs was correlated with less frequently reported
turning to religion (R = −0.24, p < 0.05). Those patients who were studying/working
showed a tendency for more frequent use of restraint coping (R = 0.21, p = 0.08) and
behavioral disengagement (R = 0.21, p = 0.09). Unmarried and married subjects preferred
positive reinterpretation and growth (R = −0.25, p < 0.05) and humor (R = 0.28, p < 0.05)
more often than divorced and widowed respondents. Higher education levels correlated
with a preference for problem-focused strategies (Cope A; R = 0.33; p < 0.01), planning
(R = 0.27, p < 0.05) and restraint coping (R = 0.31; p < 0.05).

3.2. Assessment after a Year of Follow-Up

Sixty-three patients participated in the final assessment (two were lost during follow-
up). In the analyzed period, 31 (49%) patients showed no features of disease activity
(classified as NEDA 1), while in 32 (51%) patients, relapse and/or progression of disability
and/or new lesions in brain MRI were observed (classified as NEDA 0) (Figure 2). Mean
EDSS did not change after a year.
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Subgroups NEDA 1 and NEDA 0 did not differ significantly in terms of age and
gender, MS-related variables, and other factors determined in the initial assessment. Within
a year of follow-up, in five patients, IFN β was switched to another DMT because of
inefficacy or low tolerance, and in a further five, such a switch was planned.

Within a year, 18 subjects (13.8%) had experienced SEs related to MS and 26 (40%)-
non-health-related SEs.

The mean PSS-10 score in the studied group after a year was significantly lower
(17.2 pts vs. 15.6 pts, p < 0.05) than at the baseline. The preference for general or specific
coping strategies had not changed significantly within a year, apart from the tendency for
more frequent use of humor (p = 0.055) (Figure 3).
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initial and final assessments.

There were no significant differences between NEDA 1 and 0 subgroups in initial
DS-14 and PSS-10 scores or the final PSS-10 score. Those patients whose PSS-10 score
changed after a year did not differ significantly in terms of the disease activity from those
with a stable score.

Patients classified as NEDA 0 changed their preferences for instrumental support
strategies significantly more often than NEDA 1 (p < 0.05). There were no other relationships
between COPE results and NEDA.

Patients who reported non-health-related SE within a year of follow-up had signifi-
cantly higher final PSS-10 scores (18.1 pts vs. 13.8 pts, p < 0.05) and less frequently used the
coping strategies of acceptance (2.4 vs. 2.8, p < 0.01) and humor (1.7 vs. 2.1, p < 0.05).

NEDA 1 and NEDA 0 subgroups did not differ in MS-related SE experienced before the
initial assessment (7 vs. 8 subjects). However, the difference in this field was significant after a
year of follow-up (0 vs. 18 subjects, p < 0.01). Non-health-related SE tended to be noted more
often in the NEDA 0 subgroup in the initial assessment (17 vs. 9 subjects, p = 0.054), and after a
year, there was a similar frequency in both subgroups (15 vs. 11 subjects).

4. Discussion

In the studied MS patients, almost 70% declared moderate or high levels of stress,
but the mean PSS score did not differ significantly from Polish normative data [17].
Scheffer et al. [21] did not find differences in PSS scores and hair cortisol concentrations
between MS patients and healthy controls, but both subgroups reported low overall levels
of stress. In the study by Pritchard et al. [22], MS subjects presented with moderate mean
PSS scores, but these were higher than those for the reference group of patients with
cancer. In other studies comprising MS subjects, a diverse range of PSS scores has been
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obtained [23–26]. However, a similar wide range of PSS results has been reported in healthy
populations [27–30] and in patients with inflammatory diseases [28,31,32]. Overall, these
findings suggest substantial individual differences in perceived levels of stress, which are
not straightforwardly determined by the experience of disease.

A Type-D personality is defined as a combination of negative affectivity (a tendency to
experience negative emotions) and social inhibition (a tendency to inhibit self-expression in
social interactions) [16]. It has been shown to be a risk factor for the incidence of and mortal-
ity from cardiovascular disorders [33,34], gastrointestinal diseases and neoplasms [35,36].
Approximately one-third of our MS patients met the criteria for a type-D personality, while
the mean DS-14 result did not differ significantly from Polish normative data [17]. Although
the Cronbach’s alpha value in our sample was low, the Polish version of DS-14 is regarded
as a consistent and reliable tool for type-D personality assessment. In the literature, there is
no clear evidence of a link between this personality type and MS, as both high and low
incidence of type-D personality has been found in MS groups [37,38]. Type-D personality
is associated with greater susceptibility to stress, with specific vasoactive reactions and
cortisol excretion profiles as possible underlying mechanisms [39,40]. In our MS patients,
no significant differences were found in the perceived levels of stress between those with
and without a type-D personality. However, the PSS score was correlated with the results
of the negative affectivity subscale of DS-14. The tendency to experience negative emo-
tions in response to various situations might indeed result in being distressed [16] but not
necessarily in defensive behavior.

Our MS patients preferred diverse coping strategies, with a predominance of problem-
focused strategies and the lowest frequency of avoidant strategies. In contrast, other
authors [41–43] have observed a trend towards passive and emotion-focused coping in
MS subjects, although they used other tools for the evaluation of coping. Neither per-
ceived level of stress nor type D personality were related to choice of coping strategies,
which probably depended instead on the kind of stressors experienced and the individual
situations of our MS subjects.

PSS and DS-14 scores in the studied group did not depend on age or gender, meaning
that these factors could be ignored in further analysis. As for coping, trends were only
observed for some preferences to increase and for others to decrease with age. The single
difference between sexes concerned substance use, which was more preferred by men.

The studied group represented a relatively homogenous sample in terms of clinical
characteristics. The perceived level of stress showed only a trend to increase with the
duration of MS, with no other significant relationships with MS-related factors. Self-
reported stressful MS-related events did not influence the level of stress either. It is worth
highlighting that, due to exclusion criteria and the minimal MS duration of 12 months,
recent diagnosis or relapse could not have been a source of stress. It was assumed that
stressful events were associated with chronic symptoms or consequences of the disease. In
other studies investigating perceived stress levels in MS patients [22–26], no relationships
have been sought between PSS-10 and MS-related variables.

Of the DS-14 measures, only negative affectivity increased with the degree of disability
in the studied group. Demirici et al. [38] found a correlation between EDSS and all DS-14
components, while other authors [44,45] have reported either links between disability and
extraversion or no relationships between EDSS and personality.

Coping also seemed to be little affected by MS-related variables. Observed trends
indicated a shift from problem-focused to avoidant strategies with increasing MS duration
or health-related stressful events. Some authors [39,40] have made similar observations
on avoidant coping strategies dependent on MS duration and disability level, while oth-
ers [44,46] have not found such relationships.

Factors not related to MS showed more relevant relationships with indices of stress.
Divorced persons reported a higher stress level, probably due to the stressful experience of
divorce and its consequences. Higher PSS scores were obtained by those who had recently
experienced non-health-related stressful events (as opposed to MS-related events). Other
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studies [47,48] suggest that MS patients may experience fewer life events than healthy
controls but are more vulnerable to their adverse effects. Our patients were not asked
to specify these events or rate their stressful impact. However, the quantification of this
impact was provided by PSS, covering the same period (4 weeks), which requested the
reiteration of stressful events.

Social-related factors also affected coping preferences. Single persons more often chose
humor, positive reinterpretation and growth than divorced respondents. Higher education
levels and professional activity were associated with a choice for problem-focused strategies
but also substance use. Those who had recently experienced stressful events turned more
often to substance use and less to religion-based coping. Taking into account the higher
stress levels in this subgroup, the mentioned preferences might reflect a situational coping
model and not general predispositions. These relationships seem to support the hypothesis
that coping depends on resources (individual features, social status and interactions) and
their availability [49].

Our study comprised a year of follow-up—a standard period used to evaluate DMT
effectiveness—using the concept of NEDA [20]. In our study group, ca. 50% achieved
NEDA within one year. The others experienced relapses and/or new MR lesions but
without a progression in disability. No differences in initial MS-related variables were
found between those who achieved NEDA after a year or not, which indicates difficulties
in predicting response to treatment due to individual differences.

Assuming that personality type is a relatively stable set of traits and considering the
low Cronbach’s alpha for DS-14 results, we did not re-evaluate type-D personalities after a
year of follow-up, focusing on potential changes in levels of stress and coping profiles.

The perceived level of stress in the study group was significantly lower after a year
of follow-up, presumably due to the effects of treatment (control over disease activity, no
accumulating disability) and regular support from the medical setting. Other reports on
MS subjects [22,23,25] also show a decrease in PSS but mostly as a short-term result of
psychological interventions.

After a year, no significant change in coping preferences was noted in the study group.
Lode et al. [50] also observed a tendency to preserve a stable coping model throughout
the disease.

Our patients with a type-D personality or higher initial level of stress did not present
with greater disease activity during the follow-up. Those who had not achieved NEDA
more often reported MS-related stressful events within a year but without an increased
perceived level of stress in the final assessment. Overall, our findings do not provide evi-
dence either for stress triggering clinical/radiological disease activity or for an unfavorable
course of MS as a source of stress.

There are numerous studies highlighting the impact of stress (incredibly intense
and chronic or frequent) upon MS onset or exacerbations [6,48,51–57]. Biological and
psychological factors have been proposed to contribute to these links [6,58]. However,
some authors [42,59–61] have observed few or no relationships between stress and mea-
sures of MS activity, similar to our findings. Interpretation of these data is difficult due
to the vast diversity of methodological approaches in the cited studies (especially with
regard to the timeframe of recalled stressful events and the tools used for their reitera-
tion) [8,9]. Moreover, contradictory results from studies conducted in similar settings (e.g.,
war zones) [62,63] suggest a substantial role of the individual perception of stress in the
evaluation of its consequences.

The initially defined coping preferences in our patients did not predict MS activity
within a year, and the adverse course of the disease during this time did not affect finally
declared coping strategies either. Some authors [64,65] have suggested that a problem-
focused approach may decrease the risk of exacerbations by lowering the level of stress,
while emotion-focused and avoidant strategies badly influence patients’ adaptation to their
situation [64,66]. Thus, some interventions are encouraged [67–69] due to their expected
positive effect upon stress and adaptation levels through coping.
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Our study comprises a prospective evaluation of various aspects of stress, using
reliable measures, in a homogenous group of MS patients. The limitations include the
moderate sample size (which prevented the performance of detailed multivariate analyses)
and relatively short follow-up period, which might prevent the generalizability of the
results. The findings might have also been biased by the subjective character and moderate
internal consistency of the tools used for the evaluation of stress, as well as by a lack of
quantification and detailed categorization of stressful events experienced by the subjects.
However, our findings provide an encouraging background for further investigations
including larger groups of MS patients and various clinical, psychological and socio-
economic factors.

5. Conclusions

The majority of MS patients experience moderate to high levels of stress. Their
preferred coping strategies are varied, with a predominance of problem-focused approaches.
Non-disease-related factors affect the measures of stress more than MS-related variables.
During the year of follow-up, the level of stress decreased while the coping profile remained
stable. No significant impact of stress upon MS course was demonstrated within a year, nor
for the influence of unfavorable MS course on the level of stress. These findings suggest
the complex and individual nature of experiencing and managing stress, which deserves a
personalized approach for MS patients.
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Appendix A

• The Perceived Stress Scale (PSS-10) [15] consists of 10 items concerning the subjective
perception of problems, situations and behaviors over the preceding four weeks. The
score for each item ranges from 0 (never) to 4 (very often). The total score is the sum
of responses to particular items, with a range of 0–40. The higher the score, the greater
the level of perceived stress. The interpretation of the results is based on a 10-degree
sten scale: scores within stens from 1–4 correspond with a low level of stress, within
5–6 to moderate and within 7–10 to a high level of stress [17]. The internal consistency
of the Polish version of the PSS-10 reached a Cronbach’s alpha of 0.86 [17].

• The DS14 questionnaire [16] includes 14 items divided into two subscales (7 items
each): negative affectivity (NEG) and social inhibition (SI). The score for each item
ranges from 0 (false) to 4 (true). A result ≥10 in both subscales is used to categorize
individuals as having a Type-D personality [17]. The internal consistency of the Polish
version of the DS14 reached a Cronbach’s alpha of 0.86 for negative affectivity (NA)
and 0.84 for social inhibition (SI) [17].

• Coping strategies in order used in the Polish edition of COPE [10,17]:

1. Active coping;
2. Planning;
3. Seeking social support for instrumental reasons
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4. Seeking social support for emotional reasons;
5. Suppression of competing activities;
6. Turning to religion;
7. Positive reinterpretation and growth;
8. Restraint coping;
9. Acceptance;
10. Focus on and venting of emotions;
11. Denial;
12. Mental disengagement;
13. Behavioral disengagement;
14. Alcohol–drug disengagement;
15. Humor.

General categories of coping strategies:

- COPE A—active coping—this category consists of strategies 1, 2, 5, 7 and 8;
- COPE B—avoidant behavior—this category consists of strategies 9, 11, 12, 13, 14

and 15;
- COPE C—emotion-focused and seeking support—this category consists of strate-

gies 3, 4, 6 and 10.

The internal consistency of the Polish version of the COPE reached a Cronbach’s alpha
ranging from 0.48 to 0.94 for particular scales [17].
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36. Oginska-Bulik, N. Czy osobowość sprzyja etiopatogenezie chorób? Nowe kierunki badań-osobowość typu D. Now Psychol. 2006,
11, 69–79.

37. Strober, L.B. Personality in multiple sclerosis (MS): Impact on health, psychological well-being, coping, and overall quality of life.
Psychol. Health Med. 2017, 22, 152–161. [CrossRef] [PubMed]

38. Demirci, S.; Demirci, K.; Demirci, S. The effect of type D personality on quality of life in patients with multiple sclerosis.
Noropsikiyatri Ars. 2017, 54, 272–276. [CrossRef] [PubMed]

39. Lorefice, L.; Fenu, G.; Frau, J.; Coghe, G.; Marrosu, M.G.; Cocco, E. The burden of multiple sclerosis and patients’ coping strategies.
BMJ Support. Palliat. Care 2018, 8, 38–40. [CrossRef] [PubMed]

40. Gazioglu, S.; Cakmak, V.A.; Ozkorumak, E.; Usta, N.C.; Ates, C.; Boz, C. Personality traits of patients with multiple sclerosis and
their relationship with clinical characteristics. J. Nerv. Ment. Dis. 2014, 202, 408–411. [CrossRef]

41. Goretti, B.; Portaccio, E.; Zipoli, V.; Razzolini, L.; Amato, M.P. Coping strategies, cognitive impairment, psychological variables
and their relationship with quality of life in multiple sclerosis. Neurol. Sci. 2010, 31, 227–230. [CrossRef]

42. Nielsen-Prohl, J.; Saliger, J.; Güldenberg, V.; Breier, G.; Karbe, H. Stress-stimulated volitional coping competencies and depression
in multiple sclerosis. J. Psychosom. Res. 2013, 74, 221–226. [CrossRef]

43. Kroencke, D.C.; Denney, D.R. Stress and coping in multiple sclerosis: Exacerbation, remission and chronic subgroups. Mult. Scler.
J. 1999, 5, 89–93. [CrossRef]

http://doi.org/10.1212/01.WNL.0000156155.19270.F8
http://www.ncbi.nlm.nih.gov/pubmed/15824338
http://doi.org/10.1016/j.msard.2015.04.006
http://doi.org/10.1007/s00702-019-01981-6
http://doi.org/10.1002/smi.1290
http://doi.org/10.1002/brb3.810
http://www.ncbi.nlm.nih.gov/pubmed/29075570
http://doi.org/10.1016/j.msard.2018.07.019
http://www.ncbi.nlm.nih.gov/pubmed/30081314
http://doi.org/10.1093/arclin/acs039
http://www.ncbi.nlm.nih.gov/pubmed/22491729
http://doi.org/10.1177/2156587214523291
http://www.ncbi.nlm.nih.gov/pubmed/24647090
http://doi.org/10.1097/PSY.0000000000000069
http://doi.org/10.1177/070674370705200405
http://www.ncbi.nlm.nih.gov/pubmed/17500304
http://doi.org/10.1186/s13104-016-2311-0
http://doi.org/10.1016/j.cptl.2019.01.014
http://doi.org/10.1177/0961203317701844
http://doi.org/10.1161/CIRCOUTCOMES.109.934406
http://doi.org/10.1159/000331776
http://www.ncbi.nlm.nih.gov/pubmed/22262039
http://doi.org/10.1371/journal.pone.0176014
http://doi.org/10.1080/13548506.2016.1164321
http://www.ncbi.nlm.nih.gov/pubmed/26987417
http://doi.org/10.5152/npa.2016.12764
http://www.ncbi.nlm.nih.gov/pubmed/29033642
http://doi.org/10.1136/bmjspcare-2017-001324
http://www.ncbi.nlm.nih.gov/pubmed/28647714
http://doi.org/10.1097/NMD.0000000000000114
http://doi.org/10.1007/s10072-010-0372-8
http://doi.org/10.1016/j.jpsychores.2012.11.003
http://doi.org/10.1177/135245859900500204


J. Clin. Med. 2021, 10, 3916 12 of 12

44. Rätsep, T.; Kallasmaa, T.; Pulver, A.; Gross-Paju, K. Personality as a predictor of coping efforts in patients with multiple sclerosis.
Mult. Scler. J. 2000, 6, 397–402. [CrossRef] [PubMed]

45. Gioia, M.C.; Cerasa, A.; Valentino, P.; Fera, F.; Nisticò, R.; Liguori, M.; Lanza, P.; Quattrone, A. Neurofunctional correlates of
personality traits in relapsing-remitting multiple sclerosis: An fMRI study. Brain Cogn. 2009, 71, 320–327. [CrossRef]

46. Lynch, S.G.; Kroencke, D.C.; Denney, D.R. The relationship between disability and depression in multiple sclerosis: The role of
uncertainty, coping, and hope. Mult. Scler. J. 2001, 7, 411–416. [CrossRef] [PubMed]

47. Brown, R.F.; Tennant, C.C.; Sharrock, M.; Hodgkinson, S.; Dunn, S.M.; Pollard, J.M. Relationship between stress and relapse in
multiple sclerosis: Part II. Direct and indirect relationships. Mult. Scler. J. 2006, 12, 465–475. [CrossRef] [PubMed]

48. Schwartz, C.E.; Foley, F.W.; Rao, S.M.; Bernardin, L.J.; Lee, H.; Genderson, M.W. Stress and course of disease in multiple sclerosis.
Behav. Med. 1999, 25, 110–116. [CrossRef]

49. Nowaczyk, N.; Cierpialkowska, L. Psychological profiles of patients with multiple sclerosis based on Hobfoll’s conservation of
resources theory. Health Psychol. Rep. 2016, 4, 332–339. [CrossRef]

50. Lode, K.; Bru, E.; Klevan, G.; Myhr, K.M.; Nyland, H.; Larsen, J.P. Coping with multiple sclerosis: A 5-year follow-up study. Acta
Neurol. Scand. 2010, 122, 336–342. [CrossRef]

51. Buljevac, D.; Hop, W.C.J.; Reedeker, W.; Janssens, A.C.J.W.; Van Doorn, P.A.; Hintzen, R.Q. Self reported stressful life events and
exacerbations in multiple sclerosis: Prospective study. BMJ 2003, 327, 646. [CrossRef]

52. Abdollahpour, I.; Nedjat, S.; Mansournia, M.A.; Eckert, S.; Weinstock-Guttman, B. Stress-full life events and multiple sclerosis: A
population-based incident case-control study. Mult. Scler. Relat. Disord. 2018, 26, 168–172. [CrossRef]

53. Mohr, D.C.; Hart, S.L.; Julian, L.; Cox, D.; Pelletier, D. Association between stressful life events and exacerbation in multiple
sclerosis: A meta-analysis. Br. Med. J. 2004, 328, 731–733. [CrossRef] [PubMed]

54. Mitsonis, C.I.; Zervas, I.M.; Mitropoulos, P.A.; Dimopoulos, N.P.; Soldatos, C.R.; Potagas, C.M.; Sfagos, C.A. The impact of
stressful life events on risk of relapse in women with multiple sclerosis: A prospective study. Eur. Psychiatry 2008, 23, 497–504.
[CrossRef] [PubMed]

55. Brown, R.F.; Tennant, C.C.; Sharrock, M.; Hodgkinson, S.; Dunn, S.M.; Pollard, J.D. Relationship between stress and relapse in
multiple sclerosis: Part I. Important features. Mult. Scler. J. 2006, 12, 453–464. [CrossRef] [PubMed]

56. Palumbo, R.; Fontanillas, L.; Salmaggi, A.; La Mantia, L.; Milanese, C. Stressful life events and multiple sclerosis: A retrospective
study. Ital. J. Neurol. Sci. 1998, 19, 259–260. [CrossRef]

57. Liu, X.J.; Ye, H.X.; Li, W.P.; Dai, R.; Chen, D.; Jin, M. Relationship between psychosocial factors and onset of multiple sclerosis.
Eur. Neurol. 2009, 62, 130–136. [CrossRef] [PubMed]

58. Kern, S.; Schrempf, W.; Schneider, H.; Schultheiß, T.; Reichmann, H.; Ziemssen, T. Neurological disability, psychological distress,
and health-related quality of life in MS patients within the first three years after diagnosis. Mult. Scler. J. 2009, 15, 752–758.
[CrossRef] [PubMed]

59. Riise, T.; Mohr, D.C.; Munger, K.L.; Rich-Edwards, J.W.; Kawachi, I.; Ascherio, A. Stress and the risk of multiple sclerosis.
Neurology 2011, 76, 1866–1871. [CrossRef]

60. Gasperini, C.; Grasso, M.G.; Fiorelli, M.; Millefiorini, E.; Morino, S.; Anzini, A.; Colleluori, A.; Salvetti, M.; Buttinelli, C.; Pozzilli,
C. A controlled study of potential risk factors preceding exacerbation in multiple sclerosis. J. Neurol. Neurosurg. Psychiatry 1995,
59, 303–305. [CrossRef]

61. Oveisgharan, S.; Hosseini, S.; Arbabi, M.; Nafissi, S. Stress differentially predicts multiple sclerosis relapses. Neurol. Asia 2014, 19,
53–58.

62. Somer, E.; Golan, D.; Dishon, S.; Cuzin-Disegni, L.; Lavi, I.; Miller, A. Patients with multiple sclerosis in a war zone: Coping
strategies associated with reduced risk for relapse. Mult. Scler. J. 2010, 16, 463–471. [CrossRef]

63. Nisipeanu, P.; Korczyn, A. Psychological stress as risk factor for exacerbations in multiple sclerosis. Neurology 1993, 43, 1311–1312.
[CrossRef] [PubMed]

64. McCabe, M. A longitudinal study of coping strategies and quality of life among people with multiple sclerosis. J. Clin. Psychol.
Med. Settings 2006, 13, 367–377. [CrossRef]

65. Dennison, L.; Moss-Morris, R.; Chalder, T. A review of psychological correlates of adjustment in patients with multiple sclerosis.
Clin. Psychol. Rev. 2009, 29, 141–153. [CrossRef] [PubMed]

66. Aikens, J.E.; Fischer, J.S.; Namey, M.; Rudick, R.A. A replicated prospective investigation of life stress, coping, and depressive
symptoms in multiple sclerosis. J. Behav. Med. 1997, 20, 433–445. [CrossRef] [PubMed]

67. Barlow, J.; Turner, A.; Edwards, R.; Gilchrist, M. A randomised controlled trial of lay-led self-management for people with
multiple sclerosis. Patient Educ. Couns. 2009, 77, 81–89. [CrossRef] [PubMed]

68. Bombardier, C.; Cunniffe, M.; Wadhwani, R.; Gibbons, L.; Blake, K.; Kraft, G. The Efficacy of Telephone Counseling for Health
Promotion in People With Multiple Sclerosis: A Randomized Controlled Trial. Arch. Phys. Med. Rehabil. 2008, 89, 1849–1856.
[CrossRef] [PubMed]

69. Tesar, N.; Bandion, K.; Baumhackl, U. Efficacy of a neuropsychological training programme for patients with multiple sclerosis -A
randomised controlled trial. Wien. Klin. Wochenschr. 2005, 117, 747–754. [CrossRef] [PubMed]

http://doi.org/10.1177/135245850000600607
http://www.ncbi.nlm.nih.gov/pubmed/11212136
http://doi.org/10.1016/j.bandc.2009.07.009
http://doi.org/10.1177/135245850100700611
http://www.ncbi.nlm.nih.gov/pubmed/11795464
http://doi.org/10.1191/1352458506ms1296oa
http://www.ncbi.nlm.nih.gov/pubmed/16900760
http://doi.org/10.1080/08964289909596740
http://doi.org/10.5114/hpr.2016.59990
http://doi.org/10.1111/j.1600-0404.2009.01313.x
http://doi.org/10.1136/bmj.327.7416.646
http://doi.org/10.1016/j.msard.2018.09.026
http://doi.org/10.1136/bmj.38041.724421.55
http://www.ncbi.nlm.nih.gov/pubmed/15033880
http://doi.org/10.1016/j.eurpsy.2008.06.003
http://www.ncbi.nlm.nih.gov/pubmed/18778921
http://doi.org/10.1191/1352458506ms1295oa
http://www.ncbi.nlm.nih.gov/pubmed/16900759
http://doi.org/10.1007/BF02427615
http://doi.org/10.1159/000226428
http://www.ncbi.nlm.nih.gov/pubmed/19571540
http://doi.org/10.1177/1352458509103300
http://www.ncbi.nlm.nih.gov/pubmed/19482864
http://doi.org/10.1212/WNL.0b013e31821d74c5
http://doi.org/10.1136/jnnp.59.3.303
http://doi.org/10.1177/1352458509358714
http://doi.org/10.1212/WNL.43.7.1311
http://www.ncbi.nlm.nih.gov/pubmed/8327130
http://doi.org/10.1007/s10880-006-9042-7
http://doi.org/10.1016/j.cpr.2008.12.001
http://www.ncbi.nlm.nih.gov/pubmed/19167801
http://doi.org/10.1023/A:1025547431847
http://www.ncbi.nlm.nih.gov/pubmed/9415854
http://doi.org/10.1016/j.pec.2009.02.009
http://www.ncbi.nlm.nih.gov/pubmed/19321290
http://doi.org/10.1016/j.apmr.2008.03.021
http://www.ncbi.nlm.nih.gov/pubmed/18929012
http://doi.org/10.1007/s00508-005-0470-4
http://www.ncbi.nlm.nih.gov/pubmed/16416356

	Introduction 
	Materials and Methods 
	Results 
	Initial Assessment 
	Measures of Stress and MS-Related Variables 
	Measures of Stress and Other Factors 

	Assessment after a Year of Follow-Up 

	Discussion 
	Conclusions 
	
	References

