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Abstract: Background: Multiple sclerosis is a demyelinating chronic neurologic disease that can lead 
to disability and thus to deterioration of quality of life. Psychological parameters such as ego defense 
mechanisms, defense styles and family environment are important factors in the adaptation process, 
and as such they can play important roles in QoL. This study aims to assess the psychological factors 
as well as the clinical and demographic characteristics related to mental health quality of life 
(MHQoL). Methods: This was an observational, cross-sectional study conducted in a sample of 90 
people with MS in the years 2018–2020. All participants completed the following questionnaires: 
MSQoL-54, DSQ-88, LSI, FES-R, SOC, BDI-II, STAI. Disability was assessed using EDSS. Results: 
In multiple linear regression, significant roles were played by depression (R2: 41.1%, p: 0.001) and, to 
a lesser extent, the event of a relapse (R2: 3.5%, p: 0.005), expressiveness (R2: 3.6%, p < 0.05) and 
image distortion style (R2: 4.5%, p: 0.032). After performing a hierarchical-stepwise analysis 
(excluding depression), the important factors were maladaptive defense style (R2: 23.7%, p: 0.002), 
the event of relapse (R2: 8.1%, p < 0.001), expressiveness (R2: 5.5%, p: 0.004) and self-sacrificing 
defense style (R2: 2.4%, p: 0.071). Conclusion: Psychological factors play important roles in MHQoL 
of people with multiple sclerosis. Thus, neurologists should integrate in their practice an assessment 
by mental health specialists. Moreover, targeted psychotherapeutic interventions could be planned i to 
improve QoL. 
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Abbreviations: MS: multiple sclerosis; QoL: quality of life; PwMS: people with MS; MHQoL: mental 
health related quality of life; PHQoL: physical health related quality of life. 

1. Introduction 

Multiple sclerosis (MS) is a chronic demyelinating disease of the central nervous system, with a 
variety of manifestations and uncertain course [1–3]. It is the most common cause of nontraumatic 
inflammatory diseases of the central nervous system (CNS), mostly in young and middle-aged  
adults [1–3]. Worldwide, it is estimated that there are 2,800,000 people with MS (PwMS) [4], while 
in Greece there are about 21,000 [5]. 

Nowadays, health is being viewed through the scope of a bio-psycho-social model, an aspect of 
which is to acknowledge that quality of life (QoL) is an important factor in a person’s subjective 
perception of health. According to the World Health Organization, quality of life (QoL) is defined as 
“an individual’s perception of their position in life in the context of the culture and value systems in 
which they live and in relation to their goals, expectations, standards and concerns” [6]. The term 
“health-related quality of life” (HRQoL) describes QoL in reference to health problems. Although there 
is not a universally accepted definition for HRQoL, it refers to a multidimensional, complex concept 
that includes patient reported outcomes in physical, role functioning, social and psychological aspects 
of well-being and functioning [7]. A common division of HRQoL is into mental-health related and 
physical-health related QoL (MHQoL and PHQoL) [8]. 

MS negatively affects many aspects of the lives of PwMS, physically and mentally, resulting in 
deterioration of HRQoL [9–14]. Many factors are considered responsible, such as demographic 
characteristics [13,15–17], disease parameters (age of onset, years of disease, disability status, relapse 
rate, fatigue) [17–19], mental health problems [17,20,21] and lack of social support [22]. 

Since QoL reflects in a way the adjustment ability of an individual in difficult situations, we 
should search among the factors that affect it, the probable psychological adaptive mechanisms. Many 
personality variables have been linked to HRQoL in PwMS [23–28], but there is almost no research 
regarding ego defense mechanisms, while their impact in HRQoL in other chronic diseases is  
certain [29–32]. The term “defense” was introduced by Sigmund Freud [33] and can be defined as 
“unconscious psychological responses that protect people from feelings of anxiety, threats to self-
esteem, and things that they don't want to think about or deal with” [34]. In this context, a chronic 
disease such as MS can be viewed as a negative external stimulus which the person has to confront, 
and defense mechanisms can serve an adaptive role as psychological coping mechanisms. Researchers 
in psychoanalysis have described several defense mechanisms such as denial, regression, repression, 
projection, intellectualization, displacement, humor, idealization, acting out, reaction formation, etc. 
Every person employs a variety of defense mechanisms, different according to different occasions and 
more or less adaptive [35]. 

Vaillant, an American psychiatrist and psychoanalyst, studied the adaptive role of defense 
mechanisms and organized them into four categories, according to the level of maturity that the ego 
achieves. He named those categories narcissistic, mature, immature and neurotic defenses. This 
classification is widely used, especially among researchers [36–38] (Table 1). 

Furthermore, Bond et al. [39], based on this categorization, developed a self-administered 
instrument, the Defense Style Questionnaire (DSQ), to examine which defense mechanisms are being 
used by the examinee. Bond differentiated Vaillant’s categories a little and introduced the term 
“defense style” to describe the empirically validated clusters of defense mechanisms that his research 
brought to view. The defense styles are, in a developmental continuum, maladaptive defense style, 
image-distortion defense style, self-sacrificing defense style and adaptive defense style [39]. 



356 

AIMS Neuroscience                                                             Volume 10, Issue 4, 354–375. 

In brief, adaptive defense style allows the person to respond to stress in a positive and creative 
manner, using humor and functional distraction from distress. The self-sacrificing style includes 
defenses that reflect a need to perceive oneself as kind, helpful to others and never angry, and those 
who use them tend to deny their own needs. The image-distorting style includes defenses that alter the 
perception of oneself and others to either good or bad, strong, or weak, etc., without creating an 
integrated image, thus avoiding a reality that might be too stressful. Lastly, the maladaptive style 
includes several defenses that are action-oriented. Those defenses are linked to greater impulsiveness 
and self or hetero-destructive behavior as responses to stressors [39] (Table 2). 

Table 1. Vaillant’s categorization of defense mechanisms. 

Narcissistic  Immature Neurotic  Mature  

Psychotic denial  
Delusional projection 

Acting out  
Fantasy  
Passive aggression  
Projection 

Displacement  
Dissociation 
Intellectualisation  
Reaction formation  
Repression

Altruism  
Anticipation 
Humor  
Sublimation  
Suppression 

Table 2. Bond’s defense styles. 

Maladaptive  Image- distortion Self- sacrifice  Adaptive  

Acting out 
Fantasy 
Isolation  
Psychotic denial  
Passive aggression  
Projection  
Regression 
Repression 
Somatization 

Idealization 
Omnipotence 
Splitting 
 

Pseudo-altruism  
Reaction formation 
 

Affiliation 
Humor  
Sublimation  
Suppression  

In the current literature, mature defenses are linked to better patient outcomes in several diseases, 
greater mental health, better patient-doctor collaboration [40,41], fewer relapses and even greater 
survival prognosis in cancer patients [42]. Defenses can help the individual cope with the disease 
stressor in many ways: They can help alleviate the distress [43] (e.g., humor, denial), and mature 
defenses can help create meaning and perspective for the disease (e.g., altruism, humor), help with 
connecting and better communicating with others (humor, affiliation) and even translate the distressing 
experience into a creative project through sublimation [44].  

Defense mechanisms can impact an individual’s health indirectly, by affecting mental health, 
interpersonal relations, the doctor-patient relationship, adherence to medication and medical 
instructions, etc. Thus, mature mechanisms protect people from mental diseases, promote extroversion 
and empathy and help maintain better relationships and social support. These factors seem to result in 
better health outcomes [36,45].    

Many studies conducted in different patient samples reveal the importance of mature defenses 
and adaptive defense style in promotion of health. More specifically, the literature shows that people 
suffering from chronic diseases are more likely to use less mature defenses or maladaptive defense 
styles, compared to healthy individuals [29,30,46–55]. Concerning PwMS, there are only two studies 
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in this domain, which reveal that PwMS more often use immature or neurotic defense styles than 
healthy individuals [56,57]. 

HRQoL can be viewed as a context in which the very process of adaptation is being reflected [58]. 
Thus, examining the adaptation of an individual that is ill can help evaluate their HRQoL and vice 
versa. As a result, ego defense mechanisms and defense styles should play a significant role in HRQoL. 
There are, indeed, several studies that highlight the significance of this relationship and show that the 
more mature the employed defenses are, the greater HRQoL is [32,59–62]. There is only one study 
revealing the linkage between poorer HRQoL and immature defense style in PwMS [30].  

Another theory that is useful in understanding the coping abilities of an individual is 
salutogenesis, along with the concept of sense of coherence, introduced by Antonovsky [63]. The term 
“sense of coherence” describes a health-promoting (in contrast to pathogenesis) concept that enhances 
resilience to stressful events. Salutogenesis views difficulties as events with meaning, that are 
manageable, understandable, and predictable, so sense of coherence consists of three components: 
meaningfulness, manageability and comprehensibility Antonovsky defined sense of coherence as a 
global orientation that expresses the extent to which one has a pervasive, enduring though dynamic 
feeling of confidence that (1) the stimuli deriving from one’s internal and external environments in the 
course of living are structured, predictable and explicable; (2) resources are available to one to meet 
the demands posed by these stimuli; and (3) these demands are challenges, worthy of investment and 
engagement [64]. As a result of great sense of coherence, the person engages in more positive behavior 
to cope with stressful difficulties (Antonovsky, 1985). Adopting such an attitude toward disease can 
help the individual relate more positively to difficulties while maintaining a better psychological state, 
can result in greater HRQoL [63]. Such an attitude towards a disease can help the individual relate 
more positively to the difficulties while maintaining a better psychological state, cope in more 
functional and useful way, and adapt better in the situation, which then can result in greater  
HRQoL [65]. Research in this field concerning HRQoL and sense of coherence is abundant and 
validates theory: The greater the sense of coherence is, the greater the HRQoL [65,66]. The studies 
referring to PwMS also reveal that sense of coherence is an important factor that enhances  
HRQoL [28,67–69] 

From another perspective, according to Systems Theory, each disease that appears in the family 
system reflects relational difficulties and should be considered as pathology of the system [70]. 
Psychological development is absolutely linked to the environment where the individual grows up, and 
in most cases, this is a family. Life in the family formulates one’s character and coping abilities and 
influences the way the person comprehends how to relate to difficulties. There are several studies that 
link the course of certain chronic diseases (especially diabetes, cardio-vascular diseases, and arthritis 
in adults [71–75]; and diabetes, asthma, and obesity in children [71,76]) with social support and family 
environment. It seems that better communication and cohesion between family members can lead to 
greater health status or better disease outcomes, while a pressuring and stressful family environment, 
which exhibits great conflict or control, may result in the appearance of diseases, and affect their  
course [71–76]. There is little research concerning the impact of family environment in HRQoL [76–
78], and only one study concerning PwMS, which shows that family cohesion and expression are 
related to better adaptation to the disease [79]  

Moos and Moos created the Family Environment Scale (FES) to depict family relations and way 
of function. The questionnaire is divided into three conceptual domains and evaluates 10 aspects of 
familiar life [80] (Table 3). 
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Table 3. Family Environment Scale subcategories. 
https://en.wikipedia.org/wiki/Family_Environment_Scale 

Dimensions  
Relationship 
Dimensions 

Cohesion the degree of commitment and support family 
members provide for one another 

Expressiveness the extent to which family members are 
encouraged to express their feelings directly

Conflict the amount of openly expressed anger and 
conflict among family members 

Personal Growth 
Dimensions 

Independence the extent to which family members are assertive, 
self-sufficient and make their own decisions

Achievement Orientation reflects how much activities are cast into an 
achievement oriented or competitive framework

Intellectual Cultural Orientation the level of interest in political, intellectual and 
cultural activities

Active recreational Orientation the amount of participation in social and 
recreational activities

Moral-religious Emphasis the emphasis on ethical and religious issues and 
values 

System 
Maintenance 
Dimensions 

Organization the amount of planning that is put into family 
activities and responsibilities 

Control how much set rules and procedures are used to run 
family life 

This study focused on the subcategory of HQoL mental health related quality of life (MHQoL), 
and the aim was to examine various aspects that might affect it. The main hypothesis was that mature 
defense mechanisms, adaptive defense styles and greater sense of coherence may promote MHQoL of 
PwMS. Moreover, we assumed that a family environment that encourages healthy expression of needs 
and sentiments and allows self-growth would result in greater MHQoL. Considering the abundance of 
literature in the field of HQoL of PwMS but the lack of studies in the areas of personality factors, this 
research aspires to make some linkages between MHQoL and defenses as well as familiar factors. 
Moreover, keeping in mind that various other parameters (such as mental health status and 
demographic and disease characteristics) play key roles in MHQoL, we hypothesized that the 
psychological factors mentioned above might be equally important to them. The last step of our 
analysis was to hierarchize the most important parameters.  

2. Materials and methods 

This is an observational, cross-sectional study conducted in a sample of 90 PwMS, recruited from 
the Multiple Sclerosis Center of the 2nd Department of Neurology, Aristotle University of 
Thessaloniki, in the years between 2018 and 2020. The study was designed according to the 
Declaration of Helsinki and obtained approval from the Bioethics Committee of Aristotle University 
of Thessaloniki. All participants signed a written consent paper prior to their inclusion to the study. 

Inclusion criteria were the definite diagnosis of MS, according to revised 2017 McDonald  
criteria [81]. Exclusion criteria were age below 18 years, severe cognitive impairment as expressed in 
lack of concentration or apprehension, poor understanding of Greek language, patients with great 
disability that were incapable of completing the questionnaires (i.e., difficulty in writing or holding a 
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pen, individuals with tremor or EDSS > 8), patients under psychiatric medication, patients in relapse 
and, finally, patients that suffered from another chronic disease. 

2.1. Measures 

1) Data referring to the demographic characteristics of the participants and the clinical aspects 
of their disease (sex, age, family status, number of children, occupational status, disease duration and 
the event of relapse during the last year) were collected through a questionnaire. 

2) EDSS (Expanded Disability Status Scale) [82]. Disability status was determined by a 
neurologist using EDSS. EDSS is graded from 0 to 10 with increments of 0.5, while 0 stands for no 
disability, and 10 represents death attributed to MS. 

3) MSQoL-54 (Multiple Sclerosis Quality of Life-54) [83]. This is a self-report test, based on 
SF-36 enriched with multiple sclerosis specific questions. It consists of 54 items, on a Likert scale, and 
assesses PHQoL, MHQoL and HRQoL as a total, through 12 subscales. The score ranges from 0 to 100 
for each category. The scope of this research was to explore probable factors affecting MHQoL, so we 
used only the MHQoL subcategory. The questionnaire has shown good reliability and internal 
consistency (Cronbach’s α 0.794 in MHQoL). 

4) DSQ-88 (Defense Style Questionnaire-88), Greek version [84]. This is a self-report test, 
consisting of 88 items that examine 25 defense mechanisms [85]. Each item is scored through a Likert 
scale from 0 (total disagreement) to 9 (full agreement). Defense mechanisms are then categorized into 
4 defense styles: maladaptive style, image-distorting style, self-sacrificing style, and adaptive  
style [23]. Each person employs all defense styles to different degrees, so the scoring depicts the 
defensive profile of the examinee. Higher scores mean higher use of the particular defense style. 
Internal consistency for adaptive style was unacceptable, while for the rest it was between 0.705 and 
0.844. 

5) LSI (Life Style Index), Greek version [86]. This is a self-report test, with 97 items answered 
with a yes or no response. It concludes in 8 defense mechanisms which, in fact, represent groups of 
defenses: repression, denial, projection, intellectualization, displacement, regression, compensation 
and reaction formation [87]. The results from the scoring allow the examiner to identify the extent to 
which each defense is used by the individual. Higher scores depict higher use of the defense (score 0–
1). The reliability of the questionnaire and its internal consistency (except for intellectualization, which 
was 0.44) were medium (Cronbach’s α 0.6–0.78). 

6) SOC-29 (Sense of Coherence Scale), Greek version [88]. SOC was developed by  
Antonovsky, based on his theory about the personal factors that promote health (salutogenesis) [62]. 
It is a self-report test consisting of 29 items, which the participant scores on a Likert scale of 1–7, 
depending on the degree of agreement with the statement. The score ranges from 29 to 203 points, and 
the bigger the score is, the higher the sense of coherence that the person has. The scale has great 
reliability and internal consistency (Cronbach’s α 0.910). 

7) FES-R form (Family Environment Scale), Greek version [89]. This is a self-report test, which 
includes 90 items answered by true-false responses, concerning 10 aspects of familiar life (cohesion, 
expressiveness, conflict, independence, achievements orientation, active recreational orientation, 
intellectual cultural orientation, emphasis on religion and ethics, organization, and control) [80]. Each 
aspect is assessed through 9 questions with a “yes or no” answer. Scoring is 0 to 9 for each category, 
and the higher the score is, the more that aspect characterizes life in the family. Internal consistency 
(Cronbach’s α) was not relatively good, varying from 0.67 to 0.78. 
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8) BDI-II (Beck Depression Inventory-II), Greek version [90]. This is one of the most used 
questionnaires for depression assessment. It is a self-report questionnaire with 21 items, graded from 
0 to 3 on a Likert scale. There are questions about physical, emotional and cognitive symptoms. Scores 
can range from 0 to 63, with scores of 14–19 considered mild depression, 20–28 considered moderate 
depression and 29–63 considered severe depression. Cronbach’s α was 0.920. 

9) STAI (Spielberger State-Trait Anxiety Inventory), Greek version [91]. Anxiety was assessed 
using STAI, which examines two different aspects of anxiety: present anxiety that can be induced by 
the current situation (state anxiety) and anxiety as a personality characteristic (trait anxiety). It is self-
reported and consists of 40 questions, 20 of which assess state anxiety, and the rest of them assess trait 
anxiety. A Likert scale from 1 to 4 is used. Scores range from 20 to 80. A cutoff of 45 points is 
considered for existence of anxiety. The higher the score is, the higher the level of anxiety of the 
individual tested. Internal consistency (Cronbach’s α) in both categories is 0.920. 

2.2. Statistical analysis 

Data were expressed as mean ± SD for quantitative variables (age of participants, number of 
children, EDSS score, years of disease) and as percentages for qualitative variables. The Kolmogorov–
Smirnov test was utilized for normality analysis of the quantitative variables. 

Bivariate analyses were made by using the Student t-test or Mann-Whitney test, one-way 
ANOVA Kruskal-Wallis test, and Spearman correlation coefficients (scc) to analyze the relation 
between the MHQoL subscale of the MSQoL-54 questionnaire (which was defined as the outcome 
variable), and the quantitative, qualitative demographic and clinical characteristics, respectively. 

All demographic and clinical variables and questionnaire total scores which presented p-value < 
0.05 in bivariate analyses were included in a multiple linear regression model. The enter method was 
used to determine the most significant independent factors associated with the outcome variable 
(MHQoL). 

All tests were two-sided, while statistical significance was set at p < 0.05. All analyses were 
carried out using the statistical package SPSS21.00 [92]. 

Table 4. Demographic and clinical characteristics (original table). 

  No % Mean ± SD 

Gender   

Female 61 67.8  

Male 29 32.2  

Age  37.90±12.60 

Number of children  1.0  (0-5) 

Education   

Primary 3 3.3  

Middle 28 31.1  

High 10 11.1  

Higher-University 42 46.7  

MSc- PhD 7 7.8  

Continued on next page 
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  No % Mean ± SD 

Marital Status   

Married 53 58.9  

Unmarried 31 34.4  

Divorced 4 4.4  

Widowed 2 2.2  

Employment Status   

Unemployed 44 48.9  

Employed 34 37.8  

Dis. allowance 12 13.3  

Relapse   

Yes 21 23.3  

No 69 76.7  

Years of Disease  11.50±7.60 

EDSS  2.5 

No: number, SD: standard deviation 

Table 5. Demographical and clinical parameters and MHQoL (original table). 

 MHQoL 

 Mean (SD) SCC p-value 

Gender     

      Female 67.05 23.08 ns
      Male 63.68 19.97  
Age    SCC=-0.074 ns 
Number of Children   SCC= 0.180 <0.0005
 Education   
      Primary /Middle/ High 65.47 23.74  ns 

      Higher-University 65.40 20.14  
      MSc- PhD 72.24 25.39   

Marital Status     

      Married 64.42 24.09  ns
      
Unmarried/Divorced/Wido
wed 

68.18 18.89   

Continued on next page 
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 MHQoL 

Employment Status     
      Unemployed  64.20 22.96   

      Employed 73.12* 19.17  0.014 
      Dis. allowance  52.12 19.90   

Relapse     
      Yes 69,68 19,17  0.016 
       No 53,76 26,71  0.020 
Years of Disease   SCC= 0.050 ns 
EDSS   SCC= 0.303 0.004 

SD: standard deviation, SCC: Spearman’s correlation coefficient, ns: nonsignificant, *: employed compared to 
those unemployed and receiving disability allowance 

Table 6. Psychological parameters, anxiety, depression, and bivariate analysis with 
MHQoL (original table). 

  
 
Mean 

 
 

SD 

Bivariate  analysis with 
MHQoL 

SCC P-value 

MSQoL-54 -MHQoL 65.96 22.07  

Sense of coherence (SOC) 135.00 26.84 0.472 <0.001 

Beck Depression Index (BDI) 11.46 8.89 -0.647 <0.001 

STAI-State  42.41 12.87 -0.423 <0.001 

STAI-Trait 42.36 12.27 -0.550 <0.001 

DSQ   

Maladaptive style 3.78 0.99 -0.462 <0.001 

Image-distortion style 3.69 1.12 -0.269 0.010 

Self-sacrifice style 4.9 9.2 -0.269 0.010 

Adaptive style 5.55 1.25 -0.024 ns 

LSI   

Repression 0.34 0.19 -0.278 0.008 

Denial 0.54 0.19 0.177     ns 

Projection 0.70  0.22 -0.102 ns 

Regression 0.32 0.21 -0.389 <0.001 

Reaction formation 0.38 0.27 -0.117 ns 

Compensation 0.39 0.23 -0.098 ns 

Intellectualization 0.53 0.19 -0.174 ns 

Displacement 0.23 0.17 -0.400 <0.001 

Continued on next page 
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Mean 

 
 

SD 

Bivariate  analysis with 
MHQoL 

SCC P-value 

FES   

Cohesion 6.54 1.88 0.169 ns 

Expressiveness 5.48 1.97 0.338 0.001 

Conflict 2.37 1.98 -0.225 0.033 

Independence 6.32 1.42 0.090 ns 

Achievements or. 5.57 1.58 -0.088 ns 

Intellectual- cultural or. 5.11 1.96 0.096 ns 

Active recreation 4.79 2.31 0.064 ns 

Religious- Moral emphasis 4.21 2.01 -0.042 ns 

Organization 5.67 1.83 0.099 ns 

Control 4.41 1.82 -0.016 ns 

SD: standard deviation, SCC: Spearman’s correlation coefficient, ns: nonsignificant 

Table 7. Multiple regression of MHQoL (original table). 

 R2 reference Beta SD Standardized 
Beta 

p-Value 

Employment (dis. allowance) <0.5% Employed -1.65 4.04 -0.04 NS 

Relapse (yes) 3.5% no -13.38 4.63 -0.26 0.005 

EDSS <0.5% --- -1.06 1.22 -0.08 NS 

BDI 41.4% --- -0.99 0.29 -0.40 0.001 

STAI STATE <0.5% --- -0.12 0.18 -0.07 NS 

DSQ image-distortion 4.5%  -0.45 0.14 -0.22 0.032 

DSQ self-sacrifice 1.6% --- -0.40 0.22 -0.17 0.071 

LSI repression <0.5%  1.70 10.36 0.01 NS 

LSI reaction formation <0.5% --- -5.12 7.25 -0.06 NS 

LSI regression <0.5%  -9.02 12.09 -0.09 NS 

LSI displacement <0.5% --- -5.61 13.04 -0.04 NS 

FES expressiveness 3.6% --- 2.55 1.07 0.23 0.020 

FES conflict <0.5% --- 1.26 1.06 0.11 NS 

SD: standard deviation, NS: nonsignificant 
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Table 8. Stepwise model of MHQoL with psychological and clinical factors. 

SD: standard deviation 

3. Discussion and Conclusions 

Multiple sclerosis is a chronic disease that largely affects patients’ lives, and very often the onset 
period is in the patients’ most productive years [1]. MHQoL is a way to depict the difficulty that PwMS 
experience from the psychological burden of the disease 

The prime aim of this study was to assess the probable psychological factors (personal, 
endopsychic and familiar) that affect MHQoL. More specifically, we examined the roles of defense 
mechanisms, defense styles, sense of coherence and family environment. Moreover, we included in our 
research the most studied factors known to have an impact on HQoL of PwMS and tried to investigate 
which of these factors are the most important.  

Our sample consisted mostly of women (67.8%), and almost half of them were higher education 
graduates (46.7%). Concerning their employment status, 48.9% were unemployed, while 13.3% 
received disability allowance. Moreover, 58.9% of the patients were married, with a mean of 1 child 
(range 0–5).  

Concerning the clinical characteristics, the mean disease duration of the patients was 
approximately 12 years, and three quarters had no relapse in the current year, while the median EDSS 
score was 2.5 (minimum 0, maximum 7). The average score for patients’ MHQoL was 65.96 ± 22.07. 
Table 4 illustrates the demographic and clinical characteristics of our sample. 

Our results concerning the impact of demographic characteristics on MHQoL revealed that only 
employment status as compared to those receiving disability allowance plays significant role (73.12 ± 
19.17 vs. 52.12 ± 19.90, p: 0.014), though in multiple regression analysis this was not considered an 
important variable. Being employed can, indeed, positively affect MHQoL, according to the literature, 

  R2 R2 

change 
Beta SD Standardized 

Beta 
p-value 

1st 
step 

constant 23.7%  108.13 8.33  <0.001 

DSQ- maladaptive 
l

23.7% -.34 .07 -0.49 <0.001 

2nd 
step 

constant 31.7%  110.41 7.95  <0.001 

DSQ- maladaptive 
l

 -.33 .06 -0.47 <0.001 

Relapse 8.1% -14.76 4.60 -0.28   0.002 

3rd 
step 

constant 37.1%  85.66 11.84  <0.001 

DSQ- maladaptive 
l

 -.26 .07 -0.37 <0.001 

Relapse  -19.56 4.77 -0.38 <0.001 

FES-expressiveness 5.5% 3.05 1.11  0.27   0.007 

4th 
step 

constant 39.6%  95.28 12.82  <0.001 

DSQ maladaptive 
l

 -.22 .07 -0.32   0.002 

Relapse   -19.39 4.71 -0.37 <0.001 

FES expressiveness  3.24 1.10  0.29   0.004 

DSQ self-sacrifice 2.4% -.39 .21 -0.16   0.071 
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mainly because the individual maintains an important social role and feels useful [19]. However, it 
was an unexpected finding in this research that none of the other demographic factors affected 
MHQoL, since women, married people, individuals that have completed at least 12 years of education 
and older PwMS are expected to have higher MHQoL [13,15,16].  

The analysis of disease parameters affecting MHQoL showed that the event of relapse in the past 
year and EDSS score (69.68 ± 19.17 and 53.76 ± 26.71, p: 0.016, scc: −0.303, p: 0.004, respectively) 
had the only important correlations. The negative role of relapse in MHQoL is well established 
through relevant studies [18,93]. A relapse might lead to some cognitive and psychological 
symptoms resulting in worse MHQoL. Moreover, although after a relapse there might not be many or 
any residual symptoms left, the event of relapse itself reinforces the feeling of uncertainty, stress, and 
pessimism about the course of the disease, thus deteriorating MHQoL.  

On the other hand, since EDSS score reflects the disability status of patients, the greater the score 
is, the more the person’s everyday life is affected. Disability interferes with functionality, and this can 
change the social roles that someone has and his sense of competence. As a result, strong negative 
thoughts and feelings may arise, a fact that is depicted in poorer MHQoL [17–19]. In the current 
literature, EDSS has an ambiguous role in MHQoL and has been associated with depression [94,95], 
while in our regression analysis disability was not found to be important. 

In reference to psychological parameters, sense of coherence is a concept that has drawn the 
attention of many researchers over the last years, as far as PwMS are concerned. It seems, as confirmed 
in our own study, that it promotes MHQoL (scc: 0.472, p < 0.001) [28,67,68,96,97]. Sense of 
coherence depicts the capacities of an individual to adapt to difficulties and stress. Relating to a 
negative experience through a way that invests it with meaning and helps apprehend it as manageable 
is crucial to better psychological adaptation and, in extension, to higher MHQoL. In the multivariate 
models we were not able to use SOC, due to collinearity with maladaptive defense style. This might 
mean that those two factors are the counterweights of one another. In fact, maladaptive style is the 
most immature of all styles and refers to an inability to use internal resources, while SOC indicates the 
exact opposite state.  

The role of certain defense mechanisms in MHQoL is also brought to view in this study. To our 
knowledge, defense mechanisms have not been previously studied in PwMS. Regression (scc: −0.389, 
p < 0.001), displacement (scc: −0.400, p < 0.001) and to a lesser extent repression seem to be predictors 
of worse MHQoL. Regression is a mechanism where the person returns to a previous, less mature 
psychological and behavioral status, and thus feelings of incapability arise. In this context, the 
individual perceives themselves as incompetent, dependent on others and vulnerable. This negative 
sense of self can negatively affect MHQoL. The defense of displacement, according to LSI, refers to 
the expression of internal distress through explicit aggressiveness. As a result, constant feelings of 
anger may be present, and this might explain the negative impact in MHQoL. Lastly, the defense of 
repression helps individuals exclude from their memory unpleasant events but not necessarily the 
feelings related to them. Consequently, the person can feel puzzled about their real sentiments and 
even their life story, which can augment distress and deteriorate MHQoL.  

In the field of HQoL, overall HQoL of people with chronic obstructive pulmonary disease was 
found to be negatively impacted by somatization, denial, and undoing [29], and overall HQoL of 
people with inflammatory bowel disease was deteriorated by somatization and reaction formation [62]. 
Repression also has a key role, since it seems to deteriorate physical HQoL of breast [98] and colorectal 
cancer patients [99,100] and social HQoL of patients with arthritis [101]. We observe that research on 
HQoL is scarce, the results differ according to patient groups and, most importantly, there is no 
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literature related to MHQoL. This study sheds some light to this aspect of HQoL, although none of the 
defense mechanisms was found to play significant role in multiple regression analysis 

Regarding the role of defense styles in MHQoL it was revealed that mostly maladaptive defense 
style (scc: −0.462, p < 0.001) but also image-distorting defense (scc: −0.269, p: 0.10) and self-
sacrificing styles (scc: −0.269, p: 0.10) impair MHQoL. Maladaptive defense style plays a major role 
in MHQoL, a finding which is in accordance with Bond’s theory. Using the maladaptive defense style, 
which is the most immature style, the person deals with emotional conflicts by expressing their feelings 
against someone or something in an indirect and often self-destructive manner [39]. In fact, 
maladaptive defense style has been linked to poor coping [102], so the person cannot manage stress, 
unable to use his internal resources. Defense mechanisms linked to maladaptive style are projection, 
displacement, passive-aggressiveness, acting out, somatization and fantasy.  

Image-distorting defense style refers to the idea of people being good or bad, weak or strong, with 
no intermediate states. This might be very confusing for a person since someone who was thought to 
be a great doctor, for example, after a relapse can be viewed as the worst one by the patient [39,102]. 
Moreover, lack of confidence in the world can lead to stress, lack of self-confidence and pessimism, 
while according to Bond image-distorting defense style is linked to instability in the sentiment, 
behavior and mood [102]. All of the above can lead to poor MHQoL. When the self-sacrificing defense 
style is implemented, the individual has the tendency to deny their own needs in favor of other people’s 
demands, while they perceive themselves as always kind, available and never angry [39,102]. This 
defense style is more closely to adaptive style in a developmental scale. There are only a couple of 
studies in the domain of HQoL of individuals with chronic diseases and defense styles. Maladaptive 
style deteriorates environmental HQoL of systemic sclerosis lupus erythematosus patients [32] and 
physical, mental, and social HQoL of systemic sclerosis patients, while self-sacrificing style impairs 
environmental HQoL of people with arthritis [30]. To our knowledge there is no literature concerning 
PwMS. 

Another new finding is the role of family environment in MHQoL: High conflict between the 
members of the family deteriorates MHQoL (scc: −0.225, p < 0.05), while on the contrary, 
expressiveness enhances it (scc: 0.008, p < 0.005). An explanation could be that when a person lives 
in a familiar environment where it is encouraged to openly express negative feelings and thoughts 
without negative judgment from the other members, they feel less rejected and more secure and self-
confident. As a result, the person can cope better in external difficulties. On the other hand, constant 
arguments, aggressiveness, and expression of anger may lead to feelings of insecurity, low self-worth 
and incompetence, as well as anxiety and sadness. There is some research that links poor psychological 
adjustment of children with chronic diseases to confronting family relationships and better adjustment 
to a more adaptive environment [103,104]. To the best of our knowledge there is no other research in 
this domain. Few studies that highlight the importance of conflict as a maladaptive factor, they do not 
refer to the mental component of HQoL, and the study group was a pediatric population [76–78]. In 
multiple regression analysis, conflict did not exhibit an important role as a variable of MHQoL. 

The negative role of anxiety in maintaining good MHQoL was highlighted in our research and 
remains a common finding (STAI State scc: −0.423, p < 0.001, STAI Trait scc: −0.550, p < 0.001) 
[21,22,27,94,105–110]. In fact, despite being a normal reaction to phobic stimuli, when it is over-
activated, anxiety can be detrimental to the way people relate to difficulties. Anxiety can create a more 
negative framework through which people perceive reality and its consequences. In the case of MS, 
anxiety is related to the uncertain course of the disease and the stress that occurs concerning future 
health status. However, surprisingly, anxiety was not found to be a significant factor in multiple 
regression analysis. 
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People suffering from depression appear to have lower MHQoL (BDI scc: −0.6470,  p < 0.001), a 
finding shared by many researchers [17,20,21,94,106–110]. Depression is present in 35% of  
PwMS [107]. Apart from depression being an independent entity, there is also the point of view that the 
disease itself is responsible for the occurring depressive symptoms, through demyelination in certain 
brain regions [104]. Nevertheless, the assessment of MHQoL in MSQOL-54 shares common items 
with BDI-II (assessment of mood, cognitive status, and social function), so there is an immediate 
relationship between those two elements. After having completed the bivariate analyses, we performed 
a multiple linear regression analysis, to define which of the factors that were statistically significant in 
previous analyses affect MHQoL the most (Table 7). STAI-Trait, SOC and maladaptive defense style 
were excluded from the analysis because of collinearity with BDI and low contribution to the model 
(R2 < 0.5%). 

Summarizing the results of the regression analysis, we observe that the independent factors 
explain 57.4 % of the variability of MHQoL, with depression being the most significant factor of 
MHQoL (R2: 41.1%, beta: −0.99 ± 0.29, p: 0.001). This may reflect the similarities between the clinical 
characteristics of depression and the components of MHQoL. However, depression itself can be a 
debilitating factor when it comes to health perceptions, even more since depression alters cognition. 
As a result, pessimistic point of view and difficulties in attention, concentration, and memory affect 
negatively MHQoL. Other significant factors were the event of relapse during the previous year (R2: 
3.5%, beta: −13.38 ± 4.63, p: 0.005), self-sacrificing and image distortion defense styles (R2: 4.5%, 
beta: −0.45 ± 0.14, p: 0.032) and expressiveness in family environment (R2: 3.6%, beta: 2.55 ± 0.7, p 
< 0.05).  

Since depression refers to 1/3 of PwMS, we decided to run another analysis excluding it from the 
model, and we performed a hierarchical-stepwise analysis (Table 8). Depression was excluded because 
in our sample the depression rates were small, and we wanted to identify which of the other variables 
had the biggest impact on MHQoL. SOC and self-sacrificing defense style were excluded from the 
analysis because of collinearity with maladaptive defense style and low contribution to the model (R2 

< 0.5%). 
This time, maladaptive defense style comes up in front as the most important factor affecting 

MHQoL (R2: 23.7%, beta: −0.34 ± 0.07, p: 0.002). The event of relapse (R2: 8.1%, beta: −14.76 ± 4.60, 
p < 0.001), expressiveness (R2: 5.5%, beta: 3.05 ± 1.11, p: 0.004), and to a lesser extent, self-sacrificing 
defense style (R2: 2.4%, beta: −0.39 ± 0.21, p: 0.071) also affect MHQoL. In total, these factors explain 
39.6% of the variability of MHQoL. 

Our results highlight the importance of certain factors in patients perceived psychological 
adaptation to MS. In this study, we included a great variety of potential factors that could affect 
MHQoL, and it seems that, apart from the event of a relapse in the past year, MHQoL is basically 
linked to psychological factors. Even relapse could impair MHQoL through a psychological 
mechanism: the arousal of negative feelings about physical condition and about the future. The role of 
depression has already been studied, but defense mechanisms and particularly the role of the family 
have not been investigated before.  

MHQoL is a broad concept that includes many aspects of a patient’s experience and self-
perception. Our findings validate the importance of a bio-psycho-social model of health and show that 
a more holistic approach to MHQoL (that includes demographical, clinical, personal, endophytic and 
social-familiar factors) is necessary.  

Moreover, we should emphasize the need for psychiatric and psychological assessment of all 
PwMS on a routine basis, as psychopathology, on the one hand, and psychological parameters, on the 
other hand, seem to play crucial roles in MHQoL. It is important that PwMS are referred to a 
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psychiatrist to be assessed and, when needing treatment, for depression. The next step should be a 
thorough psychological assessment by a mental health specialist to identify the constellation of defense 
mechanisms and defense styles used by the person. Especially when great use of maladaptive defense 
style is detected, an intervention is essential, to help the individual use different, more adaptive defense 
mechanisms. Another substantial step should be the assessment of family relationships and familiar 
environment. Family members should be referred to a family therapist when the family members 
maintain a judgmental attitude toward the expression of feelings and thoughts. 

Concluding, seeking the personality aspects, as well as the family characteristics, of each of the 
PwMS individually can provide important information about their adaptation ability and of  course 
personal needs in terms of psychological support. As a result, neurologists can expect better MHQoL 
outcomes, as the role of psychotherapy in enhancing QoL of PwMS is well established [110]. 

However, this study has some limitations. First of all, this study was conducted during the period 
2018–2021, when the pandemic of Covid-19 occurred. Since this is a new circumstance, an 
unpredictable and stressful one with many restrictions in everyday life, it is possible that it might have 
affected not only the way people cope with it but also QoL itself, mentally and physically. Another 
limitation is the small sample used in this study, which cannot allow us to generalize the results. Further 
studies need to take place, with larger numbers of participants. Finally, the assessments of MHQoL, 
psychopathology and psychological parameters were held through self-report measures. It is obvious 
that no questionnaire can replace the role of a well-trained professional, and thus we suggest that the 
results be considered with caution. 

Conflict of interests 

All authors declare no conflicts of interest in this paper.  

References 

1. Lucchinetti CF, Brück W, Rodriguez M, et al. (1996) Distinct patterns of multiple sclerosis 
pathology indicates heterogeneity in pathogenesis. Brain Pathol 6(3): 259–274. 
https://doi.org/10.1111/j.1750-3639.1996.tb00854.x 

2. Peterson JW, Trapp BD (2005) Neuropathobiology of multiple sclerosis. Neurol Clin 23(1): 107–
129. https://doi.org/10.1016/j.ncl.2004.09.008 

3. Weissert R (2013) The Immune Pathogenesis of Multiple Sclerosis. J Neuroimmune Pharmacol 
8: 857–866. https://doi.org/10.1007/s11481-013-9467-3 

4. Walton C, King R, Rechtman L, et al. (2020) Rising prevalence of multiple sclerosis worldwide: 
Insights from the Atlas of MS, third edition. Mult Scler 26(14): 1816–1821. 
https://doi.org/10.1177/1352458520970841 

5. Bakirtzis C, Grigoriadou E, Boziki MK, et al. (2020) The Administrative Prevalence of Multiple 
Sclerosis in Greece on the Basis of a Nationwide Prescription Database. Front Neurol 11: 1012. 
https://doi.org/10.3389/fneur.2020.01012 

6. Geneva WHO (1998) Health promotion glossary. WHO, (document WHO/HPR/HEP/98.1). 
7. de Wit M, Hajos T (2013) Health-Related Quality of Life. In: Gellman, M.D., Turner, J.R. (eds) 

Encyclopedia of Behavioral Medicine. Springer, New York, NY. https://doi.org/10.1007/978-1-
4419-1005-9_753  

8. Health-Related Quality of Life (HRQOL) CDC. 2021. Available from: 
https://www.cdc.gov/hrqol/index.htm  



369 

AIMS Neuroscience                                                             Volume 10, Issue 4, 354–375. 

9. Benito-León J, Morales JM, Rivera-Navarro J, et al. (2003) A review about the impact of multiple 
sclerosis on health-related quality of life. Disabil Rehabil 25(23): 1291–1303. 
https://doi.org/10.1080/09638280310001608591 

10. Tzenalis A, Tsoungou G, Bellali T (2016) Psychosocial dimensions and quality of life of patients 
with multiple sclerosis: A literature review from 2000-2015. Hellenic J Nursing Sci 9(1): 17–29. 

11. Janzen W, Turpin KV, Warren SA, et al. (2013) Change in the health-related quality of life of 
multiple sclerosis patients over 5 years. Int J MS Care 15(1): 46–53. https://doi.org/10.7224/1537-
2073.2012- 020 

12. Vasconcelos AG, Haase VG, Lima EDP, et al. (2010) Maintaining quality of life in multiple 
sclerosis: fact, fiction, or limited reality? Arquivos de neuro-psiquiatria 68: 726–730. 
https://doi.org/10.1590/S0004- 282X2010000500010 

13. Pashazadeh KF, Hoseinipalangi Z, Ahmadi N, et al. (2022) Global, regional and national quality 
of life in patients with multiple sclerosis: a global systematic review and meta-analysis. BMJ 
Support Palliat 12: 158–166. http://dx.doi.org/10.1136/bmjspcare-2020-002604 

14. Amtmann D, Bamer AM, Kim J, et al. (2018) People with multiple sclerosis report significantly 
worse symptoms and health related quality of life than the US general population as measured by 
PROMIS and NeuroQoL outcome measures. Disabil Health J  11(1): 99–107. 
https://doi.org/10.1016/j.dhjo.2017.04.008 

15. Brola W, Sobolewski P, Fudala M, et al. (2016) Self-reported quality of life in multiple sclerosis 
patients: preliminary results based on the Polish MS Registry. Patient Prefer Adher 10: 1647. 
https://doi.org/10.2147/PPA.S109520 

16. Šabanagić-Hajrić S, Alajbegović A (2015) Impacts of education level and employment status on 
health-related quality of life in multiple sclerosis patients. Med Glas (Zenica) 12(1): 61–67. 

17. Tepavcevic DK, Pekmezovic T, Stojsavljevic N, et al. (2014) Change in quality of life and 
predictors of change among patients with multiple sclerosis: a prospective cohort study. Qual Life 
Res 23(3): 1027–1037. https://doi.org/10.1007/s11136-013-0535-1 

18. Oleen-Burkey M, Castelli-Haley J, Lage MJ, et al. (2012) Burden of a multiple sclerosis relapse. 
Patient 5(1): 57–69. https://doi.org/10.2165/11592160-000000000-00000 

19. Ochoa-Morales A, Hernández-Mojica T, Paz-Rodríguez F, et al. (2019) Quality of life in patients 
with multiple sclerosis and its association with depressive symptoms and physical disability. 
Mult Scler Relat Disor 36(101386): 101386. https://doi.org/10.1016/j.msard.2019.101386 

20. Berrigan LI, Fisk JD, Patten SB, et al. (2016) CIHR Team in the Epidemiology and Impact of 
Comorbidity on Multiple Sclerosis (ECoMS). Health-related quality of life in multiple sclerosis: 
Direct and indirect effects of comorbidity. Neurology 86(15): 1417–1424. 
https://doi.org/10.1212/WNL.0000000000002564 

21. Hanna M, Strober LB (2020) Anxiety and depression in multiple sclerosis (MS): antecedents, 
consequences, and differential impact on well-being and quality of life. Mult Scler Relat Disor 
44: 102261. https://doi.org/10.1016/j.msard.2020.102261 

22. Kotan VO, Kotan Z, Aydin B, et al. (2019) The relationship between psychopathology, 
psychosocial adjustment, social support and quality of life in multiple sclerosis. Eur Res J 5(1): 
20–28. http://dx.doi.org/10.18621/eurj.382894 

23. Krstić D, Krstić ZD, Stojanović Z, et al. (2021) The influence of personality traits and coping 
strategies on the quality of life of patients with relapsing-remitting type of multiple sclerosis. 
Vojnosanitetski Preg 78(8). https://doi.org/10.2298/VSP190502132K 



370 

AIMS Neuroscience                                                             Volume 10, Issue 4, 354–375. 

24. Nery-Hurwit M, Yun J, Ebbeck V (2018) Examining the roles of self- compassion and resilience 
on health-related quality of life for individuals with Multiple Sclerosis. Disabil Health J 11(2): 
256–261. https://doi.org/10.1016/j.dhjo.2017.10.010 

25. Kabat-Zinn J, Hanh TN (2009) Full catastrophe living: Using the wisdom of your body and mind 
to face stress, pain, and illness. Delta. 

26. Kolahkaj B, Zargar F, Majdinasab N (2019) The effect of mindfulness-based stress reduction 
(MBSR) therapy on quality of life in women with multiple sclerosis, Ahvaz, Iran. J Caring Sci 
8(4): 213. https://doi.org/10.15171/jcs.2019.030 

27. Brajković L, Braš M, Milunović V, et al. (2009) The connection between coping mechanisms, 
depression, anxiety and fatigue in multiple sclerosis. Coll Antropol 33(2): 135–140. 

28. Broersma F, Oeseburg B, Dijkstra J, et al. (2018) The impact of self-perceived limitations, stigma 
and sense of coherence on quality of life in multiple sclerosis patients: results of a cross-
sectional study. Clin Rehabil 32(4): 536–545. https://doi.org/10.1177/0269215517730670 

29. Albuquerque SC, Carvalho ER, Lopes RS, et al. (2011) Ego defense mechanisms in COPD: 
impact on health-related quality of life and dyspnoea severity. Qual Life Res 20(9): 1401–1410. 
https://doi.org/10.1007/s11136-011-9884-9 

30. Hyphantis TN, Tsifetaki N, Siafaka V, et al. (2007, October) The impact of psychological 
functioning upon systemic sclerosis patients’ quality of life.  Semin Arthritis Rheu 37: 81–92. 
http://dx.doi.org/10.1016/j.semarthrit.2007.03.008 

31. Goulia P, Voulgari PV, Tsifetaki N, et al. (2015) Sense of coherence and self-sacrificing defense 
style as predictors of psychological distress and quality of life in rheumatoid arthritis: a 5-year 
prospective study. Rheumatol Int 35(4): 691–700. https://doi.org/10.1007/s00296-014-3134-8 

32. Hyphantis T, Palieraki K, Voulgari PV, et al. (2011) Coping with health-stressors and defence 
styles associated with health-related quality of life in patients with syste-mic lupus erythematosus. 
Lupus 20(9): 893–903. https://doi.org/10.1177/0961203311398264 

33. Freud S (1894) The neuro-psychoses of defence. Standard Edition, 3, 45–61. London: Hogharth 
Press, 1962. 

34. Cramer P (2015) Understanding defense mechanisms. Psychodyn Psychiatry 43(4): 523–52. 
https://doi.org/10.1521/pdps.2015.43.4.523 

35. Cramer P (1987) The development of defense mechanisms. J Pers 55(4): 597–614. 
https://doi.org/10.1111/j.1467-6494.1987.tb00454.x 

36. Vaillant GE (1967) Natural history of male psychological health. V. The relation of choice of ego 
mechanisms of defence to adult adjustment. Arch Gen Psychiatry 33(5): 535–45. 
https://doi.org/10.1001/archpsyc.1976.01770050003001 

37.  Flannery RB Jr, Perry JC (1990) Self-rated defence style, life stress, and health status: An 
empirical assessment. Psychosomatics 31(3): 313–320. https://doi.org/10.1016/S0033-
3182(90)72169-X 

38. Vaillant GE (2000) Adaptive mental mechanisms: Their role in a positive psychology. Am Psychol 
55(1): 89–98. https://doi.org/10.1037//0003-066X.55.1.89 

39. Bond M, Christian J, Sigal JJ (1983) Empirical Study of Self-rated Defense Styles. Arch Gen 
Psychiatry 40(3): 333–338. https://doi.org/10.1001/archpsyc.1983.01790030103013 

40. Hyphantis TN, Triantafillidis JK, Pappa S, et al. (2005) Defense mechanisms in inflammatory 
bowel disease. J Gastroenterol 40(1): 24–30. https://doi.org/10.1007/s00535-004-1491-x 

41. Hyphantis T, Katsoudas S, Voudiclari S (2010) Ego mechanisms of defense are associated with 
patients’ preference of treatment modality independent of psychological distress in end-stage renal 
disease. Pat Pref Adh 4: 25–32. https://doi.org/10.2147/PPA.S7796 



371 

AIMS Neuroscience                                                             Volume 10, Issue 4, 354–375. 

42. Beresford TP, Alfers J, Mangum L, et al. (2006) Cancer survival probability as a function of ego 
defense (adaptive) mechanisms versus depressive symptoms. Psychosomatics 47(3): 247–253. 
https://doi.org/10.1176/appi.psy.47.3.247 

43. Kreitler S (2004) Defense mechanisms and physical health. In: Advances in Psychology. Elsevier 
136: 477–519. https://doi.org/10.1016/S0166-4115(04)80046-3 

44. Metzger JA (2014) Adaptive defense mechanisms: function and transcendence. J Clin Psychol 
70(5): 478–88. https://doi.org/10.1002/jclp.22091 

45. Malone JC, Cohen S, Liu SR, et al. (2013) Adaptive midlife defense mechanisms and late-life 
health. Pers Individ Dif 55(2): 85–89. https://doi.org/10.1016/j.paid.2013.01.025 

46. Kimmel J (1958) A comparison of children with congenital and acquired orthopedic handicaps on 
certain personality characteristics: An evaluation of self-concept, anxiety, defense mechanisms, 
and adjustment in children with orthopedic handicaps. New York University.  

47. Passchier J, Goudswaard P, Orlebeke JF, et al. (1988) Migraine and defence mechanisms: 
psychophysiological relationships in young females. Soc Sci Med 26(3): 343–50. 
https://doi.org/10.1016/0277-9536(88)90399-1 

48. Monsen K, Havik OE (2001) Psychological functioning and bodily conditions in patients with 
pain disorder associated with psychological factors. Bri J of Med Psychol 74(Pt 2): 183–195. 
https://doi.org/10.1348/000711201160902 

49. Mazza S, Pinkus L, Caviglia G, et al. (1994) A psychological approach model to neurological 
chronic illness: Epilepsy and multiple sclerosis. Archivio di Psicologia, Neurologia e Psichiatria 
55: 791–795.  

50. Caviglia G, Crisi A, Azzoni A, et al. (1990) The mechanisms of repression and isolation in 
multiple sclerosis as regulators of personality system: a clinical study. Schweiz Arch Neurol 
Psychiatr 141(3): 209–15.  

51. Snowden JS, Craufurd D, Griffiths HL, et al. (1998) Awareness of involuntary movements in 
disease. Arch Neurol 55(6): 801–5. https://doi.org/10.1001/archneur.55.6.801 

52. Pervichko E, Zinchenko Y (2014) Ego Defense Mechanisms in Patients with “Hypertension at 
Work” and Patients with Essential Hypertension: A Comparative Analysis. Procedia - Soc Behav 
Sci 127: 666–670. https://doi.org/10.1016/j.sbspro.2014.03.332 

53. Xu Z, Fan X, Hu P, et al. (1996) Study of type II diabetes mellitus behavioral pattern. Acta Psych 
Sin 28: 315–319.  

54. Rotenberg VS, Michailov AN (1993) Characteristics of psychological defense mechanisms in 
healthy testees and in patients with somatic disorders. Homeostasis Health Dis 34: 54–58. 
https://doi.org/10.1016/0010-440X(93)90036-4 

55. Conversano C, Di Giuseppe M, Miccoli M, et al. (2020) Retrospective Analyses of Psychological 
Distress and Defense Style Among Cancer Patients. Clin Neuropsychiatry 17(4). 
https://doi.org/10.36131/cnfioritieditore20200403. 

56. Setareh J, Monajemi MB, Abedini M, et al. (2017) Comparing Defense Mechanisms, Resilience 
and Cognitive Distortion of Patients with Multiple Sclerosis and Healthy Individuals. Glob J 
Health Sci 9(10). https://doi.org/10.5539/gjhs.v9n10p44 

57. Hyphantis T, Christou K, Kontoudaki S, et al. (2008) Disability status, disease parameters, defense 
styles, and ego strength associated with psychiatric complications of multiple sclerosis. Int J 
Psychiatry Med 38(3): 307–27. https://doi.org/10.2190/PM.38.3.g 

58. Alvani SR, Hosseini SMP, Alvani S (2012) Living with chronic illnesses and disability. Int J Sci 
Technol Humanit 2: 102–110.  



372 

AIMS Neuroscience                                                             Volume 10, Issue 4, 354–375. 

59. Bai M, Tomenson B, Creed F, et al. (2009) The role of psychological distress and personality 
variables in the disablement process in rheumatoid arthritis. Scand J Rheumatol 38(6): 419–30. 
https://doi.org/10.3109/03009740903015135 

60. Talepasand S, Mahfar F (2018) Relationship between defense mechanisms and the quality of life 
in women with breast cancer. Int J Cancer Manag 11(1). https://doi.org/10.5812/ijcm.11116  

61. Tutoglu A, Boyaci A, Karababa IF, et al. (2015) Psychological defensive profile of sciatica 
patients with neuropathic pain and its relationship to quality of life. Z Rheumatol 74(7): 646–51. 
https://doi.org/10.1007/s00393-014-1527-4 

62. Hyphantis TB, Bai M, Tsianos E, et al. (2010) Psychological distress, somatization, and defense 
mechanisms associated with quality of life in inflammatory bowel disease patients. Dig Dis Sci 
55(3): 724–32. https://doi.org/10.1007/s10620-009-0762-z 

63. Antonovsky A (1985) The life cycle, mental health and the sense of coherence. Isrl J Psychiatry 
Relat Sci 22(4): 273–280.  

64. Antonovsky A (1987) Unravelling the mystery of health: how People Manage Stress and Stay 
Well. Josey Bass Publishers, San Francisco.  

65. Eriksson M (2022) The sense of coherence: The concept and its relationship to health. In M. B. 
Mittelmark M. B. Mittelmark, G. F. Bauer, L. Vaandrager, J. M. Pelikan, S. Sagy, M. Eriksson, 
B. Lindström, & C. M. Magistretti (Eds.) The Handbook of Salutogenesis (2nd ed). Springer. 
https://doi.org/10.1007/978-3-030-79515-3_9. 

66. Kim HS, Nho JH, Nam JH (2021) A serial multiple mediator model of sense of coherence, coping 
strategies, depression, and quality of life among gynecologic cancer patients undergoing 
chemotherapy. Eur J Oncol Nurs 54: 102014. https://doi.org/10.1016/j.ejon.2021.102014 

67. Tan JY, Tam WSW, Goh HS, et al. (2021) Impact of sense of coherence, resilience and loneliness 
on quality of life amongst older adults in long‐term care: a correlational study using the 
salutogenic model. J Adv Nurs 77(11): 4471–4489. https://doi.org/10.1111/jan.14940 

68. Ebrahimi Meymand HA, Askarizadeh G, Bagheri M, et al. (2020) The Role of Spiritual 
Intelligence, Sense of Coherence, and Cognitive Flexibility as Internal Resources in Predicting 
Perceived Stress in Patients With Multiple Sclerosis. Horizon Med Sci 27 (1): 114–129. 
https://doi.org/10.32598/hms.27.1.2986.2 

69. Kristofferzon ML, Engström M, Nilsson A (2018) Coping mediates the relationship between 
sense of coherence and mental quality of life in patients with chronic illness: a cross-sectional 
study. Qual Life Res 27: 1855–1863. https://doi.org/10.1007/s11136-018-1845-0 

70. Jackson DD (1957) The question of family homeostasis. Psychiatr Q Suppl 31: 79–90.  
71. Rosland AM, Heisler M, Piette JD (2012) The impact of family behaviors and communication 

patterns on chronic illness outcomes: a systematic review. J Behav Med 35(2): 221–239. 
https://doi.org/10.1007/s10865-011-9354-4z 

72. Trief PM, Grant W, Elbert K, et al. (1998) Family environment, glycemic control, and the 
psychosocial adaptation of adults with diabetes. Diabetes Care 21: 241–245. 
https://doi.org/10.2337/diacare.21.2.241 

73. Edelstein J, Linn MW (1985) The influence of the family on control of diabetes. Soc Sci Med 
21(5): 541–544. https://doi.org/10.1016/0277-9536(85)90038-3 

74. Chesla CA, Fisher L, Mullan JT, et al (2004). Family and disease management in African-
American patients with type 2 diabetes. Diabetes Care 27(12): 2850–5. 
https://doi.org/10.2337/diacare.27.12.2850  



373 

AIMS Neuroscience                                                             Volume 10, Issue 4, 354–375. 

75. Fisher L, Chesla CA, Chun KM, et al. (2004) Patient-appraised couple emotion management and 
disease management among Chinese American patients with type 2 diabetes. J Fam Psych 18(2): 
302–310. https://doi.org/10.1037/0893-3200.18.2.302 

76. Mendes TPG, Crespo CAM, Austin JK (2016) Family Cohesion and Adaptation in Pediatric 
Chronic Conditions: The Missing Link of the Family’s Condition Management. J Child Fam Stud 
25: 2820–2831. https://doi.org/10.1007/s10826-016-0447-0 

77. Moreira H, Frontini R, Bullinger M, et al. (2014) Family Cohesion and Health-Related Quality of 
Life of Children with Type 1 Diabetes: The Mediating Role of Parental Adjustment. J Child Fam 
Stud 23: 347–359. https://doi.org/10.1007/s10826-013-9758-6) 

78. Pereira MG, Berg-Cross L, Almeida P, et al. (2008) Impact of family environment and support on 
adherence, metabolic control, and quality of life in adolescents with diabetes. Int J Behav Med 
15(3): 187–193. https://doi.org/10.1080/10705500802222436 

79. Marks SF, Millard RW (1990) Nursing assessment of positive adjustment for individuals with 
multiple sclerosis. Rehabilitation Nurs 15(3): 147–151. https://doi.org/10.1002/j.2048-
7940.1990.tb01458.x 

80. Moos RH, Moos BS (1994) Family Environment Scale manual. Consulting Psychologists Press. 
81. Thompson AJ, Banwell BL, Barkhof F, et al. (2018) Diagnosis of multiple sclerosis: 2017 

revisions of the McDonald criteria. Lancet Neurology 17(2): 162–173. 
https://doi.org/10.1016/s1474-4422(17)30470-2 

82. Kurtzke JF (2008) Historical and clinical perspectives of the expanded disability status scale. 
Neuroepidemiology 31(1): 1–9. https://doi.org/10.1159/000136645 

83. Vickrey BG, Hays RD, Harooni R, et al. (1995) A health-related quality of life measure for 
multiple sclerosis. Qual Life Res 4(3): 187–206. https://doi.org/10.1007/bf02260859 

84. Hyphantis T (2010) The Greek version of the Defense Style Questionnaire: psychometric 
properties in three different samples. Compr Psychiatry 51(6): 618–629. 
https://doi.org/10.1016/j.comppsych.2010.03.005 

85. Vaillant GE (1971) Theoretical hierarchy of adaptive ego mechanisms: A 30-year follow-up of 
30 men selected for psychological health. Arch Gen Psychiatry 24(2): 107–118. 
https://doi.org/10.1001/archpsyc.1971.01750080011003 

86. Hyphantis T, Goulia P, Floros GD, et al. (2011) Assessing ego defense mechanisms by 
questionnaire: psychometric properties and psychopathological correlates of the Greek version of 
the Plutchik’s Life Style Index. J Pers Assess 93(6): 605–617. 
https://doi.org/10.1080/00223891.2011.608759 

87. Plutchik R, Conte HR (1989) Measuring emotions and their derivatives: Personality traits, ego 
defenses and coping styles. In A. Wetzler & &. B. Katz (Eds.), Contemporary approaches to 
psychological assessment (pp. 239–269). Brunner- Mazel. 

88. Karalis I, Langius A, Tsirogianni M, et al. (2004) The translation-validation of the sense of 
coherence scale into Greek and its use in primary health care. Arch Hell Med 21(2): 195–203. 

89. Charalampous K, Kokkinos CM, Panayiotou G (2013) The Family Environment Scale: Resolving 
psychometric problems through an examination of a Greek translation. Int J 13(2). 

90. Giannakou M, Roussi P, Kosmides ME, et al. (2013) Adaptation of the Beck Depression 
Inventory-II to Greek population. Hell J Psychol 10: 120–146. 

91. Fountoulakis KN, Papadopoulou M, Kleanthous S, et al. (2006) Reliability and psychometric 
properties of the Greek translation of the State-Trait Anxiety Inventory form Y: preliminary data. 
Ann Gen Psychiatr 5: 2. https://doi.org/10.1186/1744- 859X-5-2 



374 

AIMS Neuroscience                                                             Volume 10, Issue 4, 354–375. 

92. IBM Corp. Released 2012. IBM SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM 
Corp. 

93. Mäurer M, Comi G, Freedman MS, et al. (2016) Multiple sclerosis relapses are associated with 
increased fatigue and reduced health-related quality of life: a post hoc analysis of the TEMSO and 
TOWER studies. Mult Scler Relat Dis 7: 33–40. https://doi.org/10.1016/j.msard.2016.02.012 

94. Schmidt S, Jöstingmeyer P (2019) Depression, fatigue and disability are independently associated 
with quality of life in patients with multiple Sclerosis: Results of a cross-sectional study. Mult Scler 
Relat Dis 35: 262–269. https://doi.org/10.1016/j.msard.2019.07.029 

95. Twork S, Wiesmeth S, Spindler M, et al. (2010) Research. Disability status and quality of life in 
multiple sclerosis: non-linearity of the Expanded Disability Status Scale (EDSS). Health Qual Lif 
Outcomes 8: 55. https://doi.org/10.1186/1477-7525-8-55 

96. Dymecka J, Gerymski R, Tataruch R, et al. (2022) Sense of Coherence and Health-Related Quality 
of Life in Patients with Multiple Sclerosis: The Role of Physical and Neurological Disability. J 
Clin Med 11(6): 1716. https://doi.org/10.3390/jcm11061716 

97. Reguera-García MM, Liébana-Presa C, Álvarez-Barrio L, et al. (2020) Physical activity, 
resilience, sense of coherence and coping in people with multiple sclerosis in the situation derived 
from COVID-19. Int J Environ Res Public Health 17(21): 8202. 
https://doi.org/10.3390/ijerph17218202 

98. Hyphantis T, Almyroudi A, Paika V, et al. (2013) Anxiety, depression and defense mechanisms 
associated with treatment decisional preferences and quality of life in non-metastatic breast 
cancer: a 1-year prospective study. Psycho-Oncology 22(11): 2470–2477. 
https://doi.org/10.1002/pon.3308 

99. Paika V, Almyroudi A, Tomenson B, et al. (2010) Personality variables are associated with bowel 
cancer patients’ quality of life independent of psychological distress and disease severity. Psycho-
Oncology 19: 273–282. https://doi.org/10.1002/pon.1563 

100. Hyphantis T, Paika V, Almyroudi A, et al. (2011) Personality variables as predictors of colorectal 
cancer patients’ psychological distress and health-related quality of life: a one-year prospective 
study. J Psychosom Res 70: 411–421. https://doi.org/10.1016/j.jpsychores.2010.09.011 

101. Goulia P, Voulgari PV, Tsifetaki N, et al. (2010) Comparison of health-related quality of life and 
associated psychological factors between younger and older patients with established rheumatic 
disorders. Aging Ment Health 14(7): 819–827. https://doi.org/10.1080/13607861003781809 

102. Bond M (1992). An empirical study of defensive styles: The Defense Style Questionnaire. In GE 
Vaillant (Ed), Ego mechanisms of defense: A guide for clinicians and researchers (pp. 127–158). 
Washington, DC: American Psychiatric Press, Inc 

103. Drotar D (1997) Relating Parent and Family Functioning to the Psychological Adjustment of 
Children with Chronic Health Conditions: What Have We Learned? What Do We Need To Know? 
J Pediatr Psychol 22(2): 149–165. https://doi.org/10.1093/jpepsy 

104. Steiner H, Levine S (1988) Family environment of adolescents and coping in the hospital. 
Psychoneuroendocrinology 13(4): 333–338. https://doi.org/10.1016/0306- 4530(88)90058-3 

105. Garfield AC, Lincoln NB (2012) Factors affecting anxiety in multiple sclerosis. Disabil Rehabil 
34(24): 2047–2052.  https://doi.org/10.3109/09638288.2012.667503 

106. Fruehwald S, Loeffler-Stastka H, Eher R, et al. (2001) Depression and quality of life in multiple 
sclerosis: Depression and QoL in MS. Acta Neurol Scand 104(5): 257–261. 
https://doi.org/10.1034/j.1600- 0404.2001.00022.x 



375 

AIMS Neuroscience                                                             Volume 10, Issue 4, 354–375. 

107. Boeschoten RE, Braamse AMJ, Beekman ATF, et al. (2017) Prevalence of depression and anxiety 
in Multiple Sclerosis: A systematic review and meta-analysis. J Neurol Sci 372: 331–341. 
https://doi.org/10.1016/j.jns.2016.11.067 

108. Salehpoor G, Rezaei S, Hosseininezhad M (2014) Quality of life in multiple sclerosis (MS) and 
role of fatigue, depression, anxiety, and stress: A bicenter study from north of Iran. Iran J Nurs 
Midwifery Res 19(6): 593–599. 

109. Szilasiova J, Krokavcova M, Gdovinova Z, et al. (2011) Quality of life in patients with multiple 
sclerosis in Eastern Slovakia. Disabil Rehabil 33(17–18): 1587–1593. 
https://doi.org/10.3109/09638288.2010.540292 

110. Santos M, Sousa C, Pereira M, et al. (2019) Quality of life in patients with multiple sclerosis: A 
study with patients and caregivers. Dis Health J 12(4): 628–634. 
https://doi.org/10.1016/j.dhjo.2019.03.007 

111. Sesel AL, Sharpe L, Naismith SL (2018) Efficacy of psychosocial interventions for people with 
multiple sclerosis: A meta-analysis of specific treatment effects. Psychother Psychosom 87(2): 
105–111. https://doi.org/10.1159/000486806 

© 2023 the Author(s), licensee AIMS Press. This is an open access 
article distributed under the terms of the Creative Commons 
Attribution License (http://creativecommons.org/licenses/by/4.0). 

 


