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Background

Fatigue, as one of the most frequent symptoms in patients with multiple 
sclerosis (MS) has various adverse effects on physical and mental health-
related quality of life (PCS, MCS) of MS patients. Aim of this study is to 
explore whether coping mediates the relationship between fatigue and 
PCS and MCS.
Methods

We collected 154 consecutive MS patients (response rate: 72.7%; 76.0% 
women; mean age 40.0±9.9). Patients completed the Short-Form Health 
Survey (SF-36) for measuring PCS and MCS, the Multidimensional 
Fatigue Inventory (MFI-20) for measuring five dimensions of fatigue and 
the Coping Self-Efficacy Scale (CSE) for measuring three types of coping. 
The mediating effect of coping was analysed using linear regressions and 
with the Sobel Z test.
Results

In PCS, problem-focused coping mediated significantly the effect of 
general and physical fatigue, emotion-focused coping mediated effect of 
general fatigue, and in case of coping focused on stopping unpleasant 



emotions and thoughts, the mediating effect was present in general 
fatigue and reduced motivation. In MCS, coping mediations were present 
in all five types of fatigue no matter which type of coping was mediating.
Conclusions

Coping was a significant mediator in all dimensions of the association 
between fatigue and MCS, while regarding fatigue and PCS coping 
seems to be much less important. These results can be implemented into 
educational programs for patients, their caregivers or physicians and can 
also be helpful in the treatment process.
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quality of life, mental component of quality of life 

Fatigue is a very frequent symptom in multiple sclerosis (MS) patients. It 
affects the majority of the MS population and many patients consider it 
as their most serious symptom [1]. Unlike short-term fatigue which seems 
to be a universal symptom experienced by a substantial percentage of 
the population [2], chronic fatigue plays an integral role, is a significant 
aspect of the experience of living with a long-term health condition and 
all areas of daily living are affected by it [3]. Fatigue is rooted in brain 
tissue changes such as demyelination and axonal damage and it correlates 
with psychological symptoms as well [4]. 

Although fatigue is not uncommon even in a healthy or in a benign 
MS population, MS patients report it more often, with an adverse effect on 
their quality of life [5,6]. More than half of all MS patients consider fatigue 
as their worst symptom [7]. It is closely related to the physical component 
of quality of life (PCS) [8,9], and can lead to longitudinal changes in the 
activity pattern of MS patients [10]. Various activities, such as exercise, 
can be difficult to perform because of the constant present fatigue, which 
only deepens the adverse effects of MS on PCS, although an exercise itself 
can have a positive effect on fatigue and on PCS [11,12]. Some studies 
suggest that especially modifying mental fatigue as an intervention 
seems to be positively associated with exercise and physical activity [13]. 
Fatigue seems to affect the mental component of quality of life (MCS) as 
well [8,14]. Fatigue goes hand in hand with depression and is strongly 
associated with inactivity and worsening mental quality of life [15]. 

Stress can affect patients with MS in different ways as the general 
population. It can accelerate MS relapses and thus increase patients’ 
disability by inflammatory processes which worsen neurodegeneration 
[16]. Stress is also one of the factors closely tied to fatigue in MS patients 
[17]. Coping strategies used in dealing with stress, from the diagnosis 
itself or other stressors, are crucial in maintaining good quality of life 



[18]. Various studies focused on coping and its influence on quality of 
life. Many of them resulted in praising active, problem oriented coping 
[19,20], especially compared to avoidance coping [21], although in some 
cases emotion-focused coping was perceived as the most adaptive [22] 
and in some studies even avoidance coping is regarded as adaptive, 
especially when it is used in situation when the patient does not have 
enough control over the situation [23,24].  

Although there are studies dealing with fatigue in MS and studies 
focused on different coping strategies used by these patients, not 
much attention was paid to the mediating role of coping regarding the 
relationship between fatigue and quality of life. Thus, the aim of this 
study is to explore how the three different forms of coping mediate the 
relationship between the five dimensions of fatigue and PCS and MCS 
separately in patients with MS.

McDonald criteria were used as inclusion criteria, and patients who met 
them, were asked to participate in the study [25]. Out of 213 consecutive 
MS patients from the Department of Neurology of the Louis Pasteur 
University Hospital in Košice, 58 (24 men and 34 women, response rate 
72.7%) refused to participate in the study. On rest of the sample, exclusion 
criteria were applied. Those consisted of psychiatric diagnosis, Mini-
Mental State Examination (MMSE) <24, pregnancy and the inability to 
speak Slovak. Based on these criteria 1 patient was excluded from the 
study. The final sample (N=154) consisted of 76.0% women, with a mean 
age of 40.0±9.9 years (range 18-61 years). There were no statistically 
significant differences between responders and non-responders in terms 
of gender or age.

The data collection for this cross-sectional study took place between 
September 2010 and March 2013. Data collection consisted of filling in self-
reported questionnaire, a semi-structured interview and a neurological 
examination. The invitation letter, the informed consent form, the non-
response sheet and the questionnaires were sent to participants’ homes 
by postal mail. Patients were reminded about the questionnaires by 
a phone call two weeks later. During this phone call their interview and 
neurological examination was scheduled as well. These then took place 
at the Neurology Outpatient Clinic. The neurological examination was 
carried by one single neurologist and a trained interviewer conducted the 
semi-structured interview.



The Ethics Committee of the Faculty of Medicine of the PJ Safarik 
University approved the study before it started. Each patient provided 
a signed informed consent form prior to the study. 

All questionnaires used in this study were translated from the original 
language. Next, backwards translation was made to ensure that the 
meaning was not lost in translation. Final changes in translated version 
were made accordingly.

For assessing HRQoL the 36-item Short-Form (SF-36) health survey was 
used [26]. Its 8 dimensions cover various aspects of HRQoL which than can 
be summarized into two components. Scales included in the questionnaire 
are: 1. Physical functioning (ten items), 2. Role limitation due to physical 
health (four items), 3. Bodily pain (two items), 4. General mental health 
(five items) 5. Social functioning (two items), 6. Psychological distress 
and well-being (five items), 7. Role limitations due to emotional problems 
(three items), 8. Vitality, energy or fatigue (four items). Four scales form 
the Physical Component Summary (PCS) and other four the Mental 
Component Summary (MCS). In addition, one question covers changes 
in health status over the past year (one item). All item scores are coded 
and transformed for the PCS and the MCS into a scale of 0 (poor health) 
to 100 (optimal health). A higher score indicates better health in both 
dimensions. In our sample Cronbach´s alpha was 0.92 for the PCS and 
0.93 for the MCS. 

Fatigue was assessed by Multidimensional Fatigue Inventory (MFI) [27], 
which is commonly used in patients with chronic conditions [28,29]. 
It consists of 5 dimensions: General Fatigue (4 items), Physical Fatigue 
(4 items), Mental Fatigue (4 items), Reduced Motivation (4 items), and 
Reduced Activity (4 items).

Patients were asked to share how much they agree with statements 
like: “I feel fit”, “I feel very active” or “Physically I feel only able to do a 
little” on a 5-point scale anchored in quotes: “Yes, that is true” and “No, 
that is not true”, where higher score indicated more prevalent fatigue 
in all 5 scales. 10 of the items are worded in a negative way to prevent 
tendencies towards the response set, and scores for these items were 
calculated accordingly. In our sample, Cronbach´s alpha was 0.79 for 
General Fatigue, 0.84 for Physical Fatigue, 0.81 for Reduced activity, 0.64 
for Reduced Motivation, and 0.78 for Mental fatigue.



Coping self-efficacy was measured using the 26-item Coping Self-Efficacy 
Scale (CSE) developed specifically for chronically ill populations [30]. CSE 
is a prerequisite for using actual coping strategies as patients need to be 
sure, they can perform coping actions before they act upon them. That 
is, why in this article we treat terms coping and coping self-efficacy as 
equivalent, because both concepts are closely tied to each other. Patients 
were asked to respond to the following question: ‘When things are not 
going well for you, or when you’re having problems, how confident or 
certain are you that you can do the following’. Respondents then had 
to give the extent to which they believe they could perform each coping 
behaviour on an 11-point scale. The instrument consists of three subscales 
representing self-efficacy for the use of problem-focused coping strategies 
(ranging from 0-120), the ability to stop unpleasant emotions and thoughts 
(ranging from 0-90), and finally the ability to get support from friends 
and family (ranging from 0-50). A higher score indicates a higher ability 
to cope with the situation described in the question [30]. In our sample 
Cronbach´s alpha was 0.94 for problem-focused coping, 0.86 for coping 
focused on getting support, and 0.93 for stopping unpleasant emotions 
and thoughts.

We used medical records to obtain information on EDSS (score ranges 
from 0.0 to 10.0, with a higher score indicating more severe disability) [31] 
and the clinical course of MS. Patients were categorised in the clinically 
isolated syndrome (CIS) group with high risk of conversion to clinically 
definite MS [32], the relapse-remitting (RRMS) course of MS or the 
secondary-progressive (SPMS) course of MS [33].

Data on age (treated as continuous variable), gender, education 
(elementary, high school and university) were retrieved during the 
interview. 

Firstly, descriptive analyses of the study variables were carried out. Next, 
correlations and multiple regressions between variables were carried out 
in order to calculate data for mediations. Finally, the mediating effect 
using the Sobel z-test of the three different coping strategies on all five 
dimensions of fatigue and both components of quality of life in MS 
patients were examined. Statistical analyses were performed in IBM SPSS 
20 and MedGraph [34].



A basic description of the study population is given in Table 5.1 (n=154). 
The MS respondents averaged 40.05 years and consisted of 76.0% women. 
The mean EDSS score was 3.12, the mean disease duration 7.1 years. The 
majority of the patients (78.3%) belonged to relapse-remitting clinical 
course (Table 5.1).
 

Multiple mediations were used to determine the mediating effect of 
the three different coping strategies on the relationship between the 
five different types of fatigue and both PCS and MCS. The outcomes 
of the mediations showed that in PCS all coping strategies mediate the 



association with general fatigue. Besides that, problem-focused coping 
mediates the association with physical fatigue and coping focused on 
stopping unpleasant emotions and thoughts mediates the association 
with reduced motivation. In MCS, coping was generally involved 
in the associations between all dimensions of fatigue and MCS as it is 
statistically significantly and substantially mediated all different variable 
combinations (Table 5.2).
 

The aim of this study was to find out whether and how three different 
coping strategies mediate the associations between the five dimensions of 
fatigue and both PCS and MCS separately. Our results provided evidence 
that all three types of coping mediate this relationship and are a mediator 
of the association between all five dimensions of fatigue and MCS, and 
mainly between general fatigue and PCS.

Regarding PCS, statistical analyses showed mild mediations of all 
three types of coping in general fatigue, suggesting that effective coping 
strategies can be beneficial for patients, which is in line with findings in 
other chronic conditions [35,36]. Besides general fatigue, only physical 
fatigue and reduced motivation in stopping unpleasant emotions and 
thoughts were mediated by coping in PCS from which reduced motivation 



seemed to be buffered most, indicating that stopping thoughts about MS 
can help patients to increase their motivation, which then has a positive 
effect on PCS.

Whereas in PCS, coping seems to be only partially significant or 
in most cases not significant at all, in MCS its buffering effect proved to 
be significant in all cases. Appropriate coping strategies seem to act as 
a buffering effect in many situations dealing with chronic health conditions 
[37,38], and in case of all dimensions of fatigue in MS, it indirectly affects 
this relationship as well. Coping seems to mitigate the adverse effect of 
fatigue on MCS in various cases of chronic diseases [39,40], even in cases 
when it may have negative effect on physical functioning, coping might 
soften fatigue effects [41]. 

The reason why coping is generally more prominent in the association 
between fatigue and MCS, rather than in the association between fatigue 
and PCS, may be explained by the fact that patients have very little control 
over their disease. MS is in most patients a chronic progressive disease 
and no optimal cure has thus far been found [42], so when patients lose 
the ability to control the disease and have to learn how to live with it, 
coping can help them to reduce the stress that MS brings and thus improve 
their MCS, while PCS is not affected in such extent. These results suggest 
that problem-focused coping, emotion-focused coping and even coping 
focused on stopping unpleasant emotions and thoughts are important 
factors in effective dealing with one of the most prevalent and disabling 
symptoms patients with MS have to deal with.

Among the strengths of this study belong the high response rate (72.7%), 
and the consecutive way of collecting data. Some limitations should be 
noted, however. Although the women–to-men ratio in MS is 2:1, in studied 
sample the ratio was higher (76.0% women), so the results may better 
explain fatigue, coping and the quality of life of women than men. Also, 
patients with a lower disease severity (mean EDSS 3,2) were more likely to 
participate in the study, while patients with a more serious disability were 
more likely to refuse to participate.

Based on the results of this study, the associations between fatigue with 
both PCS and MCS seem to be mediated by coping strategies, although 
only in MCS these associations seem universal for all dimensions of 
fatigue, while in PCS it was mainly general fatigue. This study may be 
beneficial in bringing a new perspective into the complicated relationship 
between fatigue, coping and HRQoL. Coping in some cases may reduce 
the adverse effect of fatigue on PCS, and may act as a protective factor in 



MCS. This information can be implemented into educational programs 
for patients with MS, can be shared with health professionals, caregivers 
and patients themselves in order to help them learn how to live with 
symptoms of MS. Understanding of this relationship can be also beneficial 
in therapy as well. In particular such forms of treatment that work with 
techniques that can diminish the effect of fatigue in patients with chronic 
conditions [43,44], either in long individual therapies or education about 
the role of coping which can be included in shorter pragmatic programs 
[45]. Future research into coping as a mediator of the relationship between 
fatigue and both PCS and MCS in the therapy process is needed though 
as well as unravelling the pathway between these three variables during 
the course of the disease.
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