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Abstract: The aim of the study is to investigate the impact of coping strategies on Health-Related
Quality of Life (HRQoL) and physical disability assessed with the Expanded Disability Status Scale
(EDSS) of people with multiple sclerosis (pwMS). PwMS were asked to focus on “MS diagnosis”
as the core stressor. One hundred eight pwMS completed the Coping Responses Inventory-Adult
form (CRI-Adult), the Multiple Sclerosis Quality of Life-29 (MSQoL-29), and the Depression Anxiety
Stress Scale-21 (DASS-21). Multiple regression analyses (first block: EDSS, disease duration, and
DASS-21) revealed that physical MSQoL-29 was positively associated with Alternative Rewards
and negatively with Resigned Acceptance of the CRI-Adult. The mental MSQoL-29 was positively
associated with Problem-Solving and negatively with Emotional Discharge. The Expanded Disability
Status Scale (EDSS; first block: disease duration and general distress) was negatively associated
with Positive Reappraisal. The Analysis of covariance (ANCOVA) revealed that pwMS with lower
physical disability showed higher scores in Positive Reappraisal and lower scores in Emotional
Discharge than pwMS with a higher physical disability. Coping strategies can play a role on HRQoL
and physical disability in pwMS above and beyond EDSS, disease duration, and general distress.
Psychological interventions should be considered in pwMS since the time of diagnosis to promote
engagement in adaptive coping strategies and contrast the maladaptive ones.

Keywords: coping; general distress; multiple sclerosis; health-related quality of life; physical disability

1. Introduction

Multiple Sclerosis (MS) is a chronic, inflammatory, and neurodegenerative autoim-
mune disorder of the human central nervous system (CNS) characterized by both white
matter (WM) and gray matter (GM) damage [1] that leads to physical disability [2] and
cognitive impairment [3]. Both physical disability and cognitive impairment can drive to
psychological distress, which may result in substantial limitations of daily-life activities [4],
and compromise Health-Related Quality of Life (HRQoL) of people with MS (pwMS) [5,6].
Adaptive coping is critical for adjusting to the demands of MS [7]. Coping is defined as the
cognitive and behavioral efforts made to manage internal and/or external demands that
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challenge the person’s resources [8]. Individuals may develop habitual ways to manage
stressors [9] or employ coping strategies based on the nature of the stressful situation [9]. In
general, coping strategies are categorized as active/adaptive or avoidant/maladaptive [10].
Active coping involves adaptive strategies that best allow one to overcome stress and
return to a healthy or desired state (e.g., strategies for acting). On the other hand, avoidant
coping is comprised of less adaptive strategies (e.g., denial, behavioral and mental disen-
gagement). In general, adaptive coping strategies predict better physical and mental health
outcomes [11,12], whereas avoidant coping strategies are associated with negative physical
and mental health outcomes [10,13] and poor Quality of Life (QoL; [14]).

Coping strategies may influence MS outcomes in different ways, including appropriate
management of pain, adherence to treatment (e.g., physical therapy and medication), and
promoting self-care activities (e.g., obtaining adequate rest). Therefore, in pwMS adaptive
coping strategies can be helpful for their synergy with medical approaches to the disease
in terms of early acute phase management and delay of disability progression.

A systematic review [15] has shown that pwMS employ emotional and avoidance
coping strategies (e.g., denial, behavioral and mental disengagement) more frequently
than problem-focused (adaptive) strategies (e.g., planning/activity), particularly in the
early stages after the MS diagnosis. Such coping strategies [16] are associated with poor
physical and psychological QoL [17–19], worse psychosocial adjustment [18,20], and greater
depressive symptoms in pwMS [21–23].

Although coping strategies and their relationship with HRQoL have been widely
assessed in pwMS, most studies have focused on habitual ways to manage stressors [24,25]
but not on specific MS-related stressors (e.g., diagnosis, impact of early intensive treatment).
Thus, few studies have focused on assessing coping strategies employed by pwMS when
facing stressors specifically related to MS diagnosis. Moreover, previous studies assessing
the relationship between coping and physical disability have shown conflicting results.
For instance, several studies have shown that greater physical disability, as measured by
the Expanded Disability Status Scale (EDSS; [26]), is associated with the employment of
emotional and avoidance coping strategies [22,23,27,28]. Nevertheless, other studies did
not find differences in coping strategies of pwMS in accordance with their level of physical
disability [19,29–31]. Such findings might lead to ambiguity pertaining to what kind of
coping strategies are mainly employed by pwMS likewise their level of physical disability,
leaving some open questions that should be clarified to promote effective coping-based
interventions for pwMS. Thus, exploring in greater depth the influence that coping may
have on physical health outcomes is worthy of note [32].

The aim of this retrospective study was to unravel the impact of coping strategies
employed by pwMS at the time of MS diagnosis on their physical disability and HRQoL
by means of the self-report questionnaire Coping Response Inventory-Adult form (CRI-
Adult; [33]). We asked pwMS to answer to the CRI-Adult items thinking specifically about
their MS diagnosis as the core stressor. In accordance with previous studies [14,34,35],
approach coping strategies are expected to predict better physical disability and HRQoL,
whereas avoidance coping strategies are expected to have a negative impact on physical
disability and HRQoL. To further explore the relationship between coping strategies and
physical disability, we compared pwMS with normal or minimally disabling physical
status to those with moderate or severe physical disability. We hypothesize that greater
active coping is be adopted by the lower disability group, whereas more avoidance coping
strategies are adopted by the higher disability group.

2. Materials and Methods
2.1. Participants

One hundred and eight pwMS (84 females) were included in the present study. In-
clusion criteria were diagnosis of relapsing-remitting (RR) MS according to McDonald
criteria [36], absence of concomitant neurologic or other pathologic health conditions,
major psychiatric disorders, substance abuse, or severe cognitive impairment [37]. Sec-
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ondary progressive (SP) course was defined by the occurrence of continuous disability
accumulation over time, independently of relapses. Forty-seven pwMS were treated with
dimethyl fumarate, 14 with fingolimod, 10 with interferon beta 1a, 8 with ocrelizumab,
4 with natalizumab, 4 with teriflunomide, 3 with glatiramer acetate, and 18 patients were
untreated but monitored with clinical and radiological follow-up. At the time of testing,
ninety-nine pwMS were still considered to be in the RR phase, while nine patients were in
the SP phase. The mean age of participants was 38.09 years (SD = 10.63), whereas the mean
education was 14.31 years (SD = 3.24). Pertaining to clinical variables, the mean disease
duration (i.e., time from diagnosis) was 6.35 years (SD = 6.63) and the median EDSS was
1.5 (range: 0–6.5, irrespective of the last clinically evident attack).

2.2. Assessment

Coping Responses Inventory-Adult Form (CRI-Adult [33]; Italian version [38]): mea-
sure made up of 48 items assessing approach (logical analysis, positive reappraisal, guid-
ance/support seeking, and problem-solving) and avoidance coping (cognitive avoidance,
resigned acceptance, alternative rewards, and emotional discharge). The first two subscales
of each domain (approach and avoidance) measure cognitive coping, whereas the second
two subscales measure behavioral coping. Participants were asked to think specifically
about how they cope with the diagnosis of MS when replying to the items of the question-
naire. Means and standard deviations obtained by pwMS on CRI-Adult are provided in
the Appendix A.

Multiple Sclerosis Quality of Life-29 (MSQoL-29 [39]): a measure assessing HRQoL
in pwMS. The higher the scores, the better the HRQoL. Physical Health Composite (PHC)
and Mental Health Composite (MHC) can be computed. Means and standard deviations
obtained by pwMS on MSQoL-29 are provided in the Appendix A.

Depression Anxiety Stress Scale-21 (DASS-21 [40]; Italian version [41]): 21-item scale
assessing depression, anxiety, and stress, with higher scores indicating greater distress.
Three subscale scores and the total score are computed [41]. To the current study, we
focused only on the total score of the scale (i.e., general distress). Means and standard
deviations obtained by pwMS on DASS-21 are provided in the Appendix A.

The Expanded Disability Status Scale (EDSS [26]) was administered by an experienced
neurologist (M.C.) to investigate physical disability. The EDSS quantifies the physical
disability level and ranges from 0 (no disability) to 10 (death) in 0.5 units increments that
represent higher levels of disability. It is the most widely used instrument in clinical trials
for the evaluation of the effectiveness of therapeutic interventions and in clinical practice
for monitoring the disease activity and progression.

2.3. Procedure

Participants were recruited at the tertiary MS Center of Verona University Hospital.
The study was proposed to each patient in conjunction with their routine neurological
and neuropsychological evaluation as per clinical practice. Participants gave their written
informed consent for participation and completed online self-report measures assessing
coping strategies, HRQoL, and general distress within 14 days of the last visit. The study
was approved by the Ethic Committee of Verona University.

2.4. Statistical Analyses

To investigate the relationship between coping strategies, physical disability, and
HRQoL, Pearson’s correlation analyses were performed between coping strategies, HRQoL,
general distress, disease duration, and level of physical disability. Based on correlational
findings, three multiple regression models were performed. Pertaining to the role played
by coping strategies on HRQoL, the MSQoL-29 physical (PHC) and mental health (MHC)
composite scores were the dependent variables and the EDSS total score, disease duration,
and DASS-21 total score were always included in the first block to control for physical
disability status, disease duration, and general distress. Finally, coping strategies were
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entered in the second block. Pertaining to the role played by coping strategies on patients’
level of physical disability, EDSS was the dependent variable and, based on correlation
findings, disease duration and DASS-21 were included in the first block; then, coping
strategies were entered in the second block.

To examine the relationship between coping strategies and level of physical disability,
we classified pwMS into two groups [26]: patients who presented with normal to mini-
mal physical disability (EDSS ≤ 2; “normal status/minimal physical disability” group;
n = 63) and patients who presented with moderate to severe physical disability (EDSS > 2;
“moderate/severe physical disability” group; n = 45). This EDSS cut-off score was chosen
to obtain a balanced distribution of the study population. Independent samples t-tests
were performed to compare groups on demographic (i.e., age, and education) and MS-
related (i.e., disease duration) variables. Given that groups differed with respect to disease
duration, Analyses of Covariance (ANCOVA) were employed to compare the “normal
status/minimal disability” group vs. the “moderate/severe physical disability” group on
coping strategies considering disease duration as a covariate.

Finally, given that disease duration might have an impact on physical disability and
HRQoL of pwMS [5,42], we divided the group by shorter (<5 years) or longer (≥5 years)
disease duration since the time of diagnosis [43,44]. Given that the two groups differed
about EDSS, ANCOVAs were employed to compare groups on coping strategies, consider-
ing EDSS as a covariate.

Statistical analyses were conducted by using IBM SPSS statistics (version 25, IBM Corp,
Armonk, NY, USA, 2017).

3. Results
3.1. Correlational Findings

Correlational analyses revealed significant associations between coping strategies,
physical and mental health (i.e., MSQoL-29), general distress, and clinical variables (i.e.,
disease duration and EDSS). Results are shown in Table 1.

3.2. Coping Strategies as Predictors of Physical Health

Based on the first-order correlations, problem-solving, cognitive avoidance, resigned
acceptance, alternative rewards, and emotional discharge coping strategies were entered
in the first regression model with physical HRQoL as the dependent variable. Disease
duration, EDSS, and general distress were entered in the first step of the regression model
to control for such variables. The overall model explained 51% of the variance (see Table 2)
with disease duration, EDSS, and general distress accounting for 37.8% of the variance,
F(3102) = 20.65, p < 0.001, and coping strategies of resigned acceptance and alternative
rewards explaining an additional 13.2% of the variance in the MSQoL-29 physical health
(F change = 5.20; p < 0.001).
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Table 1. Pearson’s correlations between CRI-Adult subscales, MSQoL-29 physical and mental health composite scores, EDSS, and disease duration.

1 2 3 4 5 6 7 8 9 10 11 12 13

1. CRI-Adult Logical Analysis 1
2. CRI-Adult Positive Reappraisal 0.47 ** 1
3. CRI-Adult Support Seeking 0.48 ** 0.45 ** 1
4. CRI-Adult Problem Solving 0.58 ** 0.45 ** 0.54 ** 1
5. CRI-Adult Cognitive Avoidance 0.01 0.01 −0.12 −0.15 1
6. CRI-Adult Resigned Acceptance 0.30 ** 0.05 0.22 * 0.03 0.40 ** 1
7. CRI-Adult Alternative Rewards 0.48 ** 0.51 ** 0.45 ** 0.54 ** −0.05 0.09 1
8. CRI-Adult Emotional Discharge 0.32 ** 0.12 0.18 0.05 0.44 ** 0.41 ** 0.29 ** 1
9. MSQOL-29 Physical Health −0.04 0.13 −0.04 0.24 * −0.24 * −0.40 ** 0.25 ** −0.28 ** 1
10. MSQOL-29 Mental Health −0.12 0.01 −0.11 0.21 * −0.31 ** −0.41 ** 0.09 −0.46 ** 0.75 ** 1
11. EDSS −0.05 −0.35 ** 0.08 −0.07 −0.06 0.24 * −0.02 0.29 ** −0.54 ** −0.39 ** 1
12. Disease Duration −0.08 −0.02 −0.07 0.05 −0.18 −0.20 * 0.24 * 0.14 0.08 0.11 0.20 * 1
13. DASS-21 total score 0.04 0.03 0.05 −0.18 0.37 ** 0.26 ** 0.02 0.46 ** −0.38 ** −0.56 ** 0.28 ** −0.04 1

Note. * p < 0.05; ** p < 0.001; CRI-Adult: Coping Responses Inventory-Adult Form; MSQoL-29: Multiple Sclerosis Quality of Life-29; EDSS: Expanded Disability Status Scale; DASS-21: Depression Anxiety
Stress Scale-21.
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Table 2. Results of the multiple regression analysis predicting MSQoL-29 physical health composite score.

Predictors B ES β t ∆R2 F gdl

Step 1 p < 0.001 20.65 3102
Constant 77.68 2.82 27.55

Disease duration 0.50 0.21 0.18 2.32 *
EDSS −6.05 0.98 −0.51 −6.14 ***

DASS-21 total score −0.30 0.14 −0.23 −2.77 **

Step 2 p < 0.001 12.59 897
Constant 81.32 6.99 11.63

Disease duration 0.17 0.21 0.06 0.78
EDSS −5.32 0.97 −0.45 −5.49 ***

DASS-21 total score −0.20 0.14 −0.12 −1.41
CRI-Adult Problem Solving 0.19 0.46 0.04 0.42

CRI-Adult Cognitive Avoidance −0.49 0.44 −0.09 −1.09
CRI-Adult Resigned Acceptance −1.27 0.44 −0.25 −2.91 **
CRI-Adult Alternative Rewards 1.05 0.40 0.24 0.24 *
CRI-Adult Emotional Discharge −0.27 0.48 −0.05 −0.05

Note. * p < 0.05; ** p < 0.01; *** p < 0.001; EDSS: Expanded Disability Status Scale; DASS-21: Depression Anxiety Stress Scale-21; CRI-Adult:
Coping Responses Inventory-Adult Form.

3.3. Coping Strategies as Predictors of Mental Health

Based on the correlational findings, problem-solving, cognitive avoidance, resigned ac-
ceptance, and emotional discharge subscales were included in the model, whereas disease
duration, EDSS, and general distress were entered in the first step. The overall model ex-
plained 47.9% of the variance in the MSQoL-29 mental health with disease duration, EDSS,
and general distress accounting for 39.3% of the variance, F(3102) = 21.99, p < 0.001. The
inclusion of coping strategies explained an additional 8.6% of the variance (F change = 4.06;
p = 0.004; see Table 3). Specifically, results revealed that problem-solving and emotional
discharge strategies were significantly associated with mental health.

Table 3. Results of the multiple regression analysis predicting MSQoL-29 mental health composite score.

Predictors B ES β t ∆R2 F gdl

Step 1 p < 0.001 21.99 3102
Constant 79.20 2.68 29.50

Disease duration 0.37 0.20 0.14 1.80
EDSS −3.18 0.94 −0.28 −3.38 ***

DASS-21 total score −0.78 0.13 −0.48 −5.94 ***

Step 2 p < 0.001 12.88 798
Constant 79.06 6.91 11.44

Disease duration 0.33 0.21 0.13 1.62
EDSS −2.46 0.94 −0.21 −2.60 *

DASS-21 total score −0.54 0.14 −0.33 −3.80 ***
CRI-Adult Problem Solving 0.81 0.38 0.16 2.13 *

CRI-Adult Cognitive Avoidance 0.04 0.44 0.01 0.08
CRI-Adult Resigned Acceptance −0.80 0.43 −0.16 −1.87
CRI-Adult Emotional Discharge −0.99 0.46 −0.21 −2.15 *

Note. * p < 0.05; *** p < 0.001; EDSS: Expanded Disability Status Scale; DASS-21: Depression Anxiety Stress Scale-21; CRI-Adult: Coping
Responses Inventory-Adult Form.

3.4. Coping Strategies as Predictors of Physical Disability

Disease duration and DASS-21 total score were entered in the first step of the regression
model, whereas coping strategies were entered in the second step. The overall model
explained the 28.9% of the variance of the EDSS. Disease duration and general distress
were significantly associated with EDSS, F(2103) = 7.04, p = 0.001, explaining the 12% of the
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variance. The inclusion of coping strategies in the second step explained an additional
16.9% of the variance (F change = 7.93; p < 0.001; see Table 4). Controlling for disease
duration and general distress, results revealed that positive reappraisal was significantly
associated with EDSS.

Table 4. Results of multiple regression analysis predicting EDSS.

Predictors B ES β t ∆R2 F gdl

Step 1 p = 0.001 7.04 2103
Constant 0.75 0.27 2.75

Disease duration 0.05 0.02 0.21 2.23 *
DASS-21 total score 0.04 0.01 0.29 3.10 **

Step 2 p < 0.001 8.15 5100
Constant 2.19 0.67 3.28

Disease duration 0.05 0.02 0.20 2.29 *
DASS-21 total score 0.03 0.01 0.19 2.00 *

CRI-Adult Positive Reappraisal −0.18 0.04 −0.36 −4.25 ***
CRI-Adult Resigned Acceptance 0.08 0.04 0.17 1.83
CRI-Adult Emotional Discharge 0.05 0.04 0.13 1.22

Note. * p < 0.05; ** p < 0.01; *** p < 0.001; EDSS: Expanded Disability Status Scale; DASS-21: Depression Anxiety Stress Scale-21; CRI-Adult:
Coping Responses Inventory-Adult Form.

3.5. Differences between “Normal Status/Minimal Physical Disability” (EDSS ≤ 2) and
“Moderate/Severe Physical Disability” (EDSS > 2) Groups

Pertaining to disease duration (i.e., time from diagnosis), the “moderate/severe physi-
cal disability” group showed a longer disease duration than the “normal status/minimal
disability” group. Pertaining to coping strategies, groups differed only with respect to
positive reappraisal and emotional discharge coping strategies (p = 0.01 and p = 0.03,
respectively): the “normal/minimal disability” group showed higher scores on the posi-
tive reappraisal subscale and lower scores on the emotional discharge subscale than the
“moderate/severe disability” group. As a covariate, disease duration was not significant
(respectively, p = 0.78; p = 0.31); however, disease duration emerged as a significant co-
variate for resigned acceptance (F(1106) = 5.54, p = 0.02, ηp2 = 0.05) and alternative rewards
(F(1106) = 7.19, p = 0.01, ηp2 = 0.06) strategies (see Table 5).

Table 5. Differences in demographic data, disease duration, and coping strategies between the “normal/minimal physical
disability” and the “moderate/severe physical disability” groups.

Normal/Minimal Physical
Disability Group (N = 63)

M (SD)

Moderate/Severe
Disability Group (N = 45)

M (SD)
t(106)/F(1106) p ηp2

Age 36.92 (10.45) 39.73 (10.80) −1.36 0.18 -
Education 14.29 (3.06) 14.33 (3.51) −0.07 0.94 -

Disease duration 5.21 (6.11) 7.96 (7.05) −2.16 0.03 0.04
CRI-Adult Logical Analysis 9.84 (3.52) 9.64 (3.64) 0.01 0.91 -

CRI-Adult Positive Reappraisal 13.17 (2.68) 11.71 (3.06) 6.89 0.01 0.06
CRI-Adult Support Seeking 11.59 (2.99) 12.33 (2.77) 2.25 0.14 -
CRI-Adult Problem Solving 12.43 (3.28) 12.22 (3.67) 0.17 0.68 -

CRI-Adult Cognitive Avoidance 9.92 (3.70) 9.13 (3.47) 0.58 0.45 -
CRI-Adult Resigned Acceptance 8.81 (3.46) 9.56 (3.53) 2.49 0.12 -
CRI-Adult Alternative Rewards 10.22 (4.11) 9.89 (4.05) 0.94 0.33
CRI-Adult Emotional Discharge 6.62 (3.50) 8.33 (3.46) 5.10 0.03 0.05

Note. CRI-Adult: Coping Responses Inventory-Adult Form.
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3.6. Differences in Coping Strategies Based on Disease Duration (<5 Years; ≥5 Years)

Considering disease duration, groups differed in terms of EDSS: the “longer disease
duration” group had a higher EDSS score than the “shorter disease duration” group. In
terms of coping strategies, no differences between groups emerged even after controlling for
EDSS. As a covariate, EDSS emerged as significant for positive reappraisal (F(1106) = 14.59,
p < 0.001, ηp2 = 0.13), resigned acceptance (F(1106) = 8.02, p = 0.01, ηp2 = 0.07), and emotional
discharge (F(1106) = 7.75, p = 0.01, ηp2 = 0.07) coping strategies (see Table 6).

Table 6. Differences between groups (less and more than five years) in coping strategies based on
disease duration.

<5 Years
Group (N = 61)

M (SD)

≥5 Years
Group (N = 47)

M (SD)
t(106)/F(1106) p

EDSS 1.36 (1.25) 2 (1.75) −2.19 0.03
CRI-Adult Logical Analysis 9.90 (3.71) 9.29 (3.19) 0.61 0.44

CRI-Adult Positive Reappraisal 12.54 (3.15) 12.42 (2.61) 0.35 0.55
CRI-Adult Support Seeking 12.03 (2.91) 11.53 (2.70) 1.21 0.27
CRI-Adult Problem Solving 12.17 (3.37) 12.38 (3.48) 0.22 0.64

CRI-Adult Cognitive Avoidance 9.46 (3.19) 8.62 (3.64) 0.63 0.43
CRI-Adult Resigned Acceptance 8.81 (3.46) 9.56 (3.53) 3.45 0.07
CRI-Adult Alternative Rewards 9.39 (3.98) 10.73 (4.09) 3.09 0.08
CRI-Adult Emotional Discharge 6.71 (3.35) 7.87 (3.68) 1.19 0.28

Note. CRI-Adult: Coping Responses Inventory-Adult Form.

4. Discussion

The results of the present study showed that coping strategies employed to cope with
MS diagnosis played different (positive or negative) roles on current HRQoL. In accordance
with previous studies [7,14,34], we found that engagement in approach coping strategies
at the time of diagnosis plays a positive role in mental HRQoL of pwMS. We found that
strategies aimed at facing MS-related stressors in practical ways, such as problem-solving
strategies (i.e., approach/behavioural coping strategies), positively impacted the mental
HRQoL of pwMS, even after controlling for disease duration, physical disability, and
general distress. In addition, approach coping strategies employed at the time of diagnosis
also might have played a positive role in the physical disability of pwMS, after having
controlled for disease duration and general distress. Specifically, cognitive strategies aimed
at identifying positive aspects of a stressful situation (i.e., personal growth/positive reap-
praisal strategies) might play a positive role in the physical disability of pwMS. This finding
indicates that identifying positive aspects of the situation at the time of diagnosis might
predict a better medium/long term physical disability. These results are supported by
the higher employment of positive reappraisal coping strategies in patients with normal
status/minimal physical disability than in patients with moderate/severe physical disabil-
ity, in accordance with previous studies (i.e., [22,23,27,28,45]. Taken together, the results
of the current study showed that both cognitive and behavioral approach coping strate-
gies employed at the time of diagnosis might have a positive impact on medium/long
term mental HRQoL and physical disability of pwMS, even after controlling for disease
duration, physical disability, and general distress. Behavioral approach strategies seem to
impact mental HRQoL, whereas cognitive approach strategies might play a role in physical
disability of pwMS. A possible explanation for these findings is that the engagement in
approach coping strategies in general (both cognitive and behavioral) may positively im-
pact mood and, in turn, mental HRQoL and physical disability. Indeed, approach coping
strategies imply an active role of patients in managing their illness and related stressors.
However, it is worthy of note that the disability status of pwMS might influence the coping
style, and reciprocal influence between coping strategies and physical disability might
exist (e.g., approach coping strategies contribute to better adherence and, therefore, more
effective treatment, which prevents accumulating disability); however, we did not test
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these reciprocal influences in the current study. Therefore, future studies would benefit
from assessing the role played by physical disability in influencing coping strategies and
reciprocal influence between coping strategies and physical disability.

On the other hand, in accordance with previous studies [18,34], both cognitive and
behavioral avoidance coping strategies employed at the time of diagnosis emerged to affect
physical and mental HRQoL negatively. Resigned acceptance and emotional discharge
employed at the time of diagnosis had the most significant negative impact on HRQoL of
pwMS. Both these strategies are usually employed by people when they feel powerless
to change, such as when they face chronic illness [8]. Therefore, we may hypothesize
that if pwMS at the time of diagnosis perceive little or no control over their chronic
illness, they may not engage in appropriate behaviors to promote their own health and,
therefore, this may reduce their future HRQoL [27]. In addition, consistent with previous
studies (i.e., [22,23,27,28,45]), our findings showed that patients who currently have a
moderate/severe physical disability (EDSS > 2) employed greater emotional discharge
strategies at the time of diagnosis than patients with a current lower physical disability.
Emotional discharge emerged, indeed, as a very problematic coping strategy for pwMS,
as previously reported [34]. It is possible that the use of an emotional discharge coping
strategy, only aimed at controlling negative emotions associated with the new diagnosis of
a chronic illness, may interfere with the engagement in active behaviors to promote the
physical health of pwMS.

Interestingly, seeking alternative rewards (i.e., avoidance/behavioural coping strate-
gies) at the time of diagnosis emerged to be positively associated with physical HRQoL.
However, this finding is not surprising given that the Alternative Rewards subscale of the
self-report questionnaire we employed (i.e., CRI-Adult) only includes adaptive rewards
such as engaging in recreational activities that may potentially improve HRQoL of pwMS.
Even though seeking alternative rewards may be considered a kind of behavioral dis-
engagement, it might help pwMS to focus on different activities other than their recent
diagnosis of MS and physical difficulties. In accordance, previous studies have found that
engaging in active lifestyle activities was associated with positive adjustment to MS [46].
More engagement in physical activity seems to be related to fewer reports of fatigue, sleep
disturbances, and pain, while social and intellectual activities engagement was associated
with fewer depressive symptoms and perceived stress [46].

Finally, we found correlations among avoidance coping strategies, HRQoL, physical
disability, and general distress (i.e., the total score of the DASS-21, assessing depression, anxiety,
and stress). These findings are in accordance with previous studies showing the negative
impact of general distress in pwMS’ HRQoL, physical disability, and coping styles [47,48].

Results of the current study have relevant clinical implications. These findings provide
new insights into coping strategies that could be promoted since the time of diagnosis
in pwMS. Based on the current findings, pwMS would benefit from early coping-based
interventions to enhance positive reappraisal and problem-solving strategies because such
strategies have shown to be positively associated with physical disability and mental
HRQoL. On the other hand, avoidance coping strategies such as emotional discharge and
resigned acceptance should be minimized in pwMS, because these strategies have been
linked to poor HRQoL and physical disability. Lastly, seeking positive alternative rewards
strategies (such as new activities) at the time of diagnosis should be enhanced in pwMS.
These results are important, especially considering that coping strategies are potentially
modifiable through psychological interventions and could be taught to pwMS.

The current study is not free from limitations. Firstly, the cross-sectional nature of the
study precludes making causal inferences for the relationships we found. Although we
have hypothesized that coping strategies might predict both HRQoL and physical disabil-
ity, these two variables may predetermine a person’s coping strategy choice. Therefore,
longitudinal studies should be employed to deepen the causal relationship between coping
strategies, HRQoL, and physical disability of pwMS. At the same time, assessing coping
strategies in individuals at-risk of developing MS would allow assessing coping strategies



J. Clin. Med. 2021, 10, 5607 10 of 13

before the onset of MS. Secondly, we asked patients to recall the coping strategies they
have employed at the time of diagnosis. We investigated their impact on current HRQoL
and physical disability; therefore, factors other than coping strategies may impact such
variables. Furthermore, the longer the recall period, the less accurate maybe the memory of
respondents. However, the diagnosis of MS is a significant event, causing strong emotions.
Strong emotions turn an experience into a long-term memory: the stronger the emotion,
the longer-lasting the memory [49]. Indeed, people remember facts that are important to
their lives. Furthermore, patients of the current study were not affected by severe cognitive
impairment, which was an exclusion criterion of the study. Therefore, we believe that our
data pertaining to the recall of the diagnosis of MS are reliable.

Despite such limitations, to the best of our knowledge, this is the first study that
investigated coping strategies considering MS diagnosis as the core stressor and considering
both the focus (approach vs. avoidance) and the method (cognitive vs. behavioral) of
coping, and their impact on physical disability and HRQoL of pwMS. Furthermore, to better
understand the relationship between coping strategies, HRQoL, and physical disability
of pwMS, we have controlled for clinical variables (such as disease duration and EDSS)
and general distress: these variables emerged to be prevalent in pwMS and can interfere
with HRQoL and physical disability of such patients [47,48]. Notably, disease duration was
not significant and did not account for any findings in the present study. Therefore, our
results show that coping strategies play a role on HRQoL and physical disability above
and beyond the conventional clinical parameters.

These findings support the importance of coping-based interventions from the very
beginning of the disease for pwMS (i.e., since the time of diagnosis) with the aim of
increasing adaptive coping strategies and decreasing maladaptive coping strategies, especially
given that coping is amenable to change, suggesting that coping strategies should be
carefully considered in pwMS since the time of diagnosis to encourage their active disease
adjustment to MS disease and promote better clinical outcomes.
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Appendix A

Means and standard deviations obtained by pwMS on CRI-Adult, MSQoL-29, and DASS-21.

Table A1. CRI-Adult scores obtained by patients with MS.

CRI-Adult Subscales CRI-Adult Scores
M (SD)

CRI-Adult Logical Analysis 9.76 (3.55)
CRI-Adult Positive Reappraisal 12.56 (2.92)

CRI-Adult Support Seeking 11.90 (2.91)
CRI-Adult Problem Solving 12.34 (3.43)

CRI-Adult Cognitive Avoidance 9.59 (3.61)
CRI-Adult Resigned Acceptance 9.12 (3.49)
CRI-Adult Alternative Rewards 10.08 (4.07)
CRI-Adult Emotional Discharge 7.33 (3.57)

Note. CRI-Adult: Coping Responses Inventory-Adult Form.

Table A2. MSQoL-29 scores obtained by patients with MS.

MSQoL-29 Subscales MSQoL-29 Scores
M (SD)

Physical function 80.71 (25.92)
Bodily pain 75.65 (21.63)

Emotional well-being 64.54 (19.02)
Energy 50.91 (21.12)

Cognitive function 67.50 (20.92)
Health distress 74.85 (21.25)
Sexual function 78.96 (30.76)

Social function (single item) 65.14 (26.62)
Health perception (single item) 52.94 (27.24)
Change in health (single item) 46.76 (27.79)

Overall quality of life (single item) 66.57 (20.70)
Physical Health Composite 65.89 (17.75)
Mental Health Composite 65.23 (17.33)

Note. MSQoL-29: Multiple Sclerosis Quality of Life-29.

Table A3. DASS-21 scores obtained by patients with MS.

DASS-21 Subscales and Total Score DASS-21 Scores
M (SD)

DASS-21-Depression 3.90 (4.19)
DASS-21-Anxiety 3 (3.20)
DASS-21-Stress 7.25 (4.61)

DASS-21 Total score 14.15 (10.61)
Note. DASS-21: Depression Anxiety Stress Scale-21.
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