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Abstract

:

Background: Multiple sclerosis (MS) is a neurodegenerative immunological disease causing significant impairment in all life areas. Therefore, personality changes are observed and associated with higher prevalence of depression and anxiety disorders. Considering this relationship, we hypothesized that clinical symptoms and personality disorders are more prevalent in MS and that dysfunctional psychological mechanisms mediate the path from personality disorders to clinical symptoms. Methods: The study sample consisted of 43 patients with MS (age M = 41.9, SD = 11.5) and 31 controls (age M = 39.8, SD = 10.3). Measures of personality, anxiety, depression, fatigue, health status, and dysfunctional psychological mechanisms were conducted. Results: The prevalence of clinical symptoms was increased in MS patients as compared to controls. Also, dependent and schizoid personality traits (PTs) were observed in the patient sample. Negative automatic thoughts (NATs) were found to mediate the association between dependent PT and clinical symptoms. Along with schizoid PT, all dysfunctional psychological mechanisms impacted clinical symptoms. Discussion: The results of our research are in line with previous studies showing that anxiety, depression, and dysfunctional personality traits are more prevalent in MS as compared to controls. Conclusions: PTs and dysfunctional psychological mechanisms predicted depression, anxiety, fatigue, and health status in MS patients. Cognition acts as a strong mediator between PTs and psychopathology in MS. Hence, integrative personalized psychological treatment is recommended to improve the quality of care in MS.
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1. Introduction


Multiple sclerosis (MS) is a neurological autoimmune inflammatory disease. From a physiological point of view, this condition affects the myelin sheath, which prevents the conduction and transmission of nerve impulses, hindering the entire function of the central nervous system. Although not fully elucidated yet, the causes of the disease can be explained through the interaction of certain environmental and genetic factors [1]. The most frequent symptoms are sensorial, visual, and walking disturbances, problematic intestinal transit and urinary functioning, repeated infections, and cognitive deterioration, as well as social and psychological dysfunctions. Among all of these symptoms, fatigue is perceived as one of the most debilitating [2]. The global prevalence of MS is 35.9 per 100,000, while the prevalence within the Romanian population is 34.8/100,000 [3,4].



The disease course is unpredictable. Over time, it may evolve from relapsing-remitting MS (RRMS), characterized by a stable course and no progression between relapses, either with complete recovery or some remaining deficits after an episode, toward secondary progressive MS (SPMS), defined by the presence of disease progression with or without relapses, or toward the primary progressive MS (PPMS) type, which is less common when the disease progression starts from symptom onset [5].



Even though the disease is currently not curable, there has been a remarkable advance in the pursuit of the best therapeutic directions to slow down its evolution. Therefore, disease-modifying therapies (DMTs), like interferon beta, glatiramer acetate, dimethyl fumarate, natalizumab, and mitoxantrone, and experimental ones have proven to be effective in treating patients with MS, especially RRMS [6]. However, DMT treatment is not without side effects, and longer periods of drug administration frequently correlate with an increased risk of infection [7].



Within the clinical picture of MS, dysfunctional personality traits and personality disorders (PDs) represent stable factors contributing to the development of specific symptoms, such as anxiety and depression. PDs can be defined as pervasive, inflexible, and stable maladaptive patterns of thinking, feeling, and behaving that interfere with the functioning of the person, within a certain socio-cultural context [8]. The Five Factor Model (FFM) represents a common paradigm used to explain several dysfunctional personality traits describing PDs according to the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5). This model of personality includes five central traits, specifically, neuroticism, extraversion, openness, conscientiousness, and agreeableness [9]. Neuroticism is characterized by an intense reactivity in stressful situations, generating negative emotions and maintaining a constant perception of danger and inability to deal with difficulties [10]. Negative emotionality constitutes the maladaptive dimension proposed by the DSM-5 as an alternative to neuroticism, encompassing multiple dysfunctional traits like anxiety, emotional liability, submissiveness, anhedonia, and separation anxiety. Furthermore, negative emotionality could be perceived as a feature of neuroticism predominately present in anxiety and depression [11]. Extraversion is a hallmark of exuberant, sociable, and dynamic people [8]. The pathological expression of low extraversion is represented by the detachment dimension, which refers to a set of traits like social withdrawal, avoidance of closeness, depressive features, and suspiciousness. Openness refers to the necessity of exploration, intellectual interests, and ingenuity, whereas psychoticism, as its clinical correspondent, includes magical, eccentric thinking [12]. Conscientiousness describes disciplined and organized individuals with a high sense of duty and a strong need of professional achievement. The DSM-5 alternative of this trait is represented by disinhibition, which is composed by impulsivity, risk taking, lack of responsibility, and distractibility. Agreeableness is specific to tolerant, empathic, cooperative persons, while antagonism, the expression of its opposite, refers to hostility, manipulation, duplicity, attention seeking, and grandiose tendencies.



As far as it is known, PDs are strongly related to chronic medical conditions, including MS [13]. Thus, personality changes are often observed in MS patients, with research on this topic revealing that patients are more socially withdrawn, apathic, emotionally unstable, and impulsive [14]. Also, high levels of neuroticism and lower levels of extraversion, consciousnesses, and agreeableness were linked to higher levels of depression and anxiety disorders, fatigue, disability, cognitive impairment, and lower quality of life in MS [15].



Furthermore, the presence of anxiety and depression was found to be higher among people with PDs [16,17]. The co-occurrence of these psychopathologies is highly prevalent in MS patients, with estimates showing that 30–40% [18] of patients suffer from major depressive disorder and 36% [19] from anxiety disorders throughout the course of the disease. Hence, findings emphasized a significant association between psychological symptoms and personality disorders in MS patients.



Particular attention is given to major depressive disorder (MDD) diagnosis in comorbidity with MS. According to the DSM-5, MDD implies that the patient must experience at least five of the following nine specific symptoms for a period of at least two weeks: intense sadness, loss of interest or pleasure, attention and memory deficits, feelings of guilt and worthlessness, suicidal thoughts, insomnia, extreme fatigue or lack of energy, daily psychomotor agitation or retardation, and loss of appetite, with a significant negative impact on individual functionality in all life areas [20].



Alongside MDD, generalized anxiety disorder (GAD) refers to one of the most common types of anxiety disorders found in MS [21]. Specific symptoms are excessive, uncontrollable worries, intense fear, restlessness, irritability, attention and concentration difficulties, fatigue, muscle tension, and insomnia [22]



The onset of psychopathology is studied based on the relationship between personality and cognitive styles [23]. Thereby, according to cognitive theory, dysfunctional schemas represent the core of PDs. Thus, the occurrence of maladaptive responses in stressful situations/negative life events results from the interplay between genetic and environmental factors, which consequently contributes to the development of dysfunctional schemas during childhood, altering one’s perception, attribution, and signification of the present reality [23]. In this way, negative automatic thoughts (NATs), dysfunctional attitudes (DAs), and irrational beliefs (IBs) represent common dysfunctional psychological mechanisms linked to the development of depressive and anxiety disorders in relation to personality and negative life events [24,25]. NATs (e.g., “I am a failure,” “I will never succeed”) could be described as both “cold and hot cognitions,” representing the deeper level of thoughts involved in the evaluation of our representations, which is directly accountable for the occurrence of our emotional, behavioral, and physiological dysfunctional responses in a specific negative or ambiguous situation [26]. DAs represent the most profound level of thinking and consist of strong beliefs about the self and world, developed early in one’s life (e.g., “I am an inferior person because I do not perform as well as others,” “Before starting an activity, you must be sure you can finish it”). These beliefs are challenging within the clinical psychological practice, and the development of a more functional attitude when dealing with uncertainty and negative life situations requires their proper identification and modification [27]. IBs are described as easily accessible thoughts situated at the surface level of thinking, defining one’s representation of relevant events that activate his/her negative emotions. These beliefs are divided into four subtypes, such as demandingness (e.g., “People must be honest!”), self-downing/global evaluation (e.g., “I am a horrible person”), low frustration tolerance (e.g., “I can’t stand to be seek”), and awfulizing/catastrophizing (e.g., “It’s awful to be a single parent”) [28].



Fatigue as a frequent symptom in MS could also be influenced by personality. In this regard, high levels of neuroticism are linked to increased levels of psychological fatigue, whereas lower levels of extraversion are positively correlated with physical fatigue [29]. Additionally, higher fatigue scores were identified in MS patients with depressive, avoidant, and masochistic personality traits [30].



Moreover, the state-of-art in MS states that deficits at the levels of attention, language, memory, perception, orientation, and reasoning are associated with dysfunctional personality traits and psychopathology. Thus, neuroticism and lower extraversion level were correlated with decreased memory functioning [31], while consciousnesses predicted cognitive dysfunctions in MS patients [32]. Additionally, anxious and depressed MS patients were found to have worse performance in objective assessments of cognitive domains [33]. The consequences of the interplay between personality, psychopathology, and cognitive dysfunction are seen in poorer social interactions and quality of life, lower employment rates, and a lack of financial autonomy, further affecting proactive attitudes in MS disease management.



Associated with MS, PDs, depression, anxiety, and fatigue are positively correlated with poor treatment adherence, cognitive impairment, social isolation, suicidal attempts, early retirement, disease symptoms exacerbation, and lower overall quality of life [34,35,36]. To date, several personalized approaches for evaluating the severity of clinical implications in MS, along with individualized treatment protocols addressing different intensity categories, have been proposed. For example, Buja et al. identified specific socio-demographic and psychological variables associated with treatment adherence in MS [37]. Despite that there is salient evidence of the efficiency of psychological interventions for treating depression and anxiety in MS patients, the obtained effect sizes are mild to moderate because of their lack of specificity for this condition [38]. Regarding the individualization of MS management, Kiropoulos et al. proposed a protocol including cognitive and behavioral techniques tailored to address the particularities of the most common MS symptoms, as well as depression and related comorbidities [39].



In this way, identifying the nature of the relationship between anxiety, depression, fatigue, perceived health status (i.e., named symptoms as follows), dysfunctional psychological mechanisms, and personality, particularly PDs, could streamline the multidisciplinary personalized therapeutic approach of the most frequent mental health disorders associated with MS, improving the health-related quality of life. Therefore, the main objective of this study is to investigate the relationship between personality, dysfunctional psychological mechanisms, and symptoms in a clinical sample of Romanian patients diagnosed with MS and a control sample. Thus, the first hypothesis states that the dysfunctional psychological mechanisms and symptom levels are higher in the clinical sample when compared to controls. The second hypothesis affirms that pathological personality dimensions and PDs are more frequent in the clinical sample than controls. Finally, the third hypothesis claims that dysfunctional psychological mechanisms mediate the relationship between personality disorders and symptoms in the clinical sample.



As far as we know, this is the first study that analyses the relationship between PDs, dysfunctional psychological mechanisms, and clinical symptoms in the Romanian MS population.




2. Materials and Methods


2.1. Participants


G-Power software, version 3.1., was used for calculating the sample size. The input indicators were the following: linear multiple regression statistical test with a fixed model and single regression coefficient for five predictors, moderate effect size (f2 = 0.20), alpha error probability of 0.05, and power of 0.80. This study included 43 patients with MS (31 females and 12 males; mean age: 41.9 years) and 31 controls (25 females and 6 males; mean age: 39.8 years). The patients enrolled in the study were recruited from the database of the Neurological Clinic of the County Emergency Clinical Hospital in Targu Mures. Regarding the patient sample, the inclusion criteria were: (1) a final diagnosis of MS established by a neurologist according to McDonald criteria; (2) minimum age of 18 years or over; (3) undergoing a DMT for treating clinical manifestation of the disease, reducing relapses, and slowing disability progression; and (4) Romanian language speaker. The exclusion criteria were: (1) acute relapsing episode that implies a significant functional impairment requiring a specific treatment intervention; (2) moderate or severe cognitive impairment, including executive function, attention, memory, language, orientation, and abstraction; and (3) diagnosis of severe psychiatric disorders, such as psychotic disorders, schizophrenia, and bipolar disorder. Participants in the control group were enrolled in this study through online invitations. The inclusion criteria for controls were: (1) minimum age of 18 years or over; (2) without diagnoses from the neurological and emotional spectrum; (3) Romanian language speaker; and (4) ability to access technological devices. Prior to the study, written informed consent was obtained from all participants. Also, the study received ethical approval issued by the Ethics Commission of Scientific Research of George Emil Palade University of Medicine, Pharmacy, Science and Technology from Targu Mures, under number 1446 on 22 July 2021.




2.2. Measures


The Personality Clinical Form (PCF) [40] is an instrument that was exclusively validated within the Romanian population for the assessment of personality using both categorical and dimensional models. The instrument contains 200 items with dichotomous answers (true or false, scored 1 or 0) and includes over 50 scales, of which 7 are applied for the protocol validation, 26 are single-dimensional scales that evaluate pathological personality traits, 5 scale assess personality dimensions, 3 scales evaluate major psychopathological trends, 10 scales address the classical personality disorders, and the last 4 scales evaluate the functional impairment severity. Based on the resulting scores, two types of profiles (i.e., economical and clinical) are generated through the web app. The instrument has good internal consistency for all 50 scales, with a Cronbach’s alpha between 0.62 and 0.96.



The Beck Depression Inventory II (BDI-II) [41] is a self-assessment tool containing 21 items for evaluating the severity of the major depressive episode symptoms. Each item is rated on a scale from 0 to 3 (0 = low intensity, 3 = high intensity), summing up a maximum score of 63 points. The intensity of depression is given by the total score, which can be reported as follows: 0–9 minimum depression; 10–18 moderate depression; 19–29 major depression, and 30–36 severe depression. We used the Romanian adaptation of the instrument, which presents a Cronbach’s alpha level of 0.90 [42].



The Hamilton Rating Scale for Anxiety (HRAS) [43] is a clinical interview that assesses anxiety severity. From the total of 14 items, 6 items evaluate psychic anxiety (tension, fear, insomnia, concentration difficulties, and depression) and 8 relate to somatic anxiety (cardiovascular, respiratory, gastrointestinal, and autonomic symptoms). Each item is scored by the clinician using a Likert scale from 0 = lack of anxiety to 4 = severe anxiety, with a total score range of 56, where a score of 17 or less indicates mild anxiety, a score from 18–24 indicates mild to moderate anxiety, and a score over 25 indicates moderate to severe anxiety. The Romanian scale has high reliability, indicating a good internal consistency through a Cronbach’s alpha level of 0.92 [44].



The Automatic Thoughts Questionnaire (ATQ) [45] is a self-report questionnaire comprising 15 items, answered on a 5-point scale (from 1 = never to 5 = all the time) for measuring the frequency of negative self-statements or thoughts like: “I’ll never make it” or “I can’t finish anything.” The total score consists of the sum of all items. Higher scores show an increased frequency of negative automatic thoughts. The Romanian version used in this research has a high internal consistency with a Cronbach’s alpha coefficient of 0.92 [46].



The Dysfunctional Attitudes Scale -A (DAS-A) [47] is a self-report scale composed of 40 items that assess the intensity of maladaptive beliefs and cognitive distortions on a 7-point Likert scale (from 7 = totally agree to 1 = totally disagree). Each item includes statements as: “If others dislike you, you cannot be happy” or “If I do not do well all the time, people will not respect me.” Ten items are reversely coded, with a total score involving the sum of all items. Higher scores represent the presence of multiple intense dysfunctional attitudes. We used the Romanian version of the scale, which shows good psychometric properties [48].



The Attitudes and Belief Scale, Second Edition (ABS II) [49] is a self-reported scale that measures irrational and rationales beliefs at all four cognitive levels: demandingness (i.e., “I must be liked by the people I consider important for me, and I will not accept not being liked by them.”), self-downing (i.e., “I think I’d be a worthless person if I got poor results on important tasks for me.”), low frustration tolerance (i.e., “I can’t bear to be tense or nervous and I think these states are unbearable”), and awfulizing (i.e., “It is terrible to have a quarrel in a man’s life, and it is a disaster to be upset with someone.”). The scale includes 72 items rated on a 5-point Likert scale (0 = strongly disagree and 5 = strongly agree). The higher the total score, the greater is the irrationality. The Romanian version used in this study has good reliability, with an alpha Cronbach’s of 0.87 for the total score [50].



The Chalder Fatigue Scale (CFS) [51] is a self-reported instrument that evaluates fatigue based on 11 items, with the first seven items measuring physical fatigue (i.e., “Do you need to rest more?”), while the last four evaluate cognitive fatigue (i.e., “Do you have difficulties concentrating?”). Each item can be scored using a 4-point Likert scale from 0 to 3 (0 = better than usual, 1 = no worse than usual, 2 = worse than usual, and 3 = much worse than usual). The higher the total scores, the greater the fatigue. The scale has good internal consistency, with Cronbach alpha levels ranging between 0.86 and 0.92 [51].



The EQ-5D-3L [52] is a standardized self-reported measure of health status comprising 5 dimensions assessed using a 3-point Likert scale (1 = no problems, 2 = moderate problems, 3 = severe problems). These five domains include mobility, self-care, usual activities, pain/discomfort, and anxiety/depression. The instrument demonstrates high internal consistency, valid redistribution, and good construct validity [53].




2.3. Design and Procedure


The present study was carried out between 2021 and 2023 and was designed as an observational study including two convenience samples of participants, namely, a clinical group and a control group. By accessing the clinic’s database, a member of the research team completed the first phase of the procedure selecting patients eligible for the present study. In this way, information related to the diagnosis, treatment, and disability level was selected, including data regarding the cognitive impairment severity. After this stage, selected patients were telephonically contacted and the research project was presented in detail, planning the screening for the interested patients on the same day as the medical treatment. Before starting the assessment, each participant enrolled in the study signed the informed consent form. The research protocol included the PCF for personality assessment, the BDI-II, HRAS, CFS, and EQ-5D-3L for evaluating clinical symptoms, along with the ATQ, NATs, and ABS II for the assessment of dysfunctional psychological mechanisms. The anxiety interview was conducted by a clinical psychologist. After the evaluation ended, the results were included in the research database. Participants in the control group were invited to fill in the forms, which were provided online, except for HRAS, which was conducted telephonically.




2.4. Statistical Analysis


Statistical analysis was performed in R version 4.3.2 [54]. For comparisons between the clinical sample and control group, we used Welch’s t-test performed using the t test function in R package rstatix [55]. Welch’s t-test allows for the comparison of groups that have unequal variances. In cases where the variances of the two groups are equal, Welch’s t-test produces results similar to a standard Student’s t-test. Therefore, we applied Welch’s t-test for all comparisons. To test the normality assumption, we computed skewness and kurtosis overall and separately by group using the skew and kurtosis functions in the package psych [56]. A distribution was considered normal when the skewness value was between −2 and 2 and the kurtosis value was between −7 and 7.



We first performed multiple linear regression between the PDs separately (i.e., schizoid and dependent) and the four outcomes (i.e., HRAS anxiety, BDI-II depression, CFS fatigue, and EQ-5D-3L perceived health status). Due to the particularities of our sample, we also included six other predictors that we considered to be covariates. These predictors included age, disability, and disease duration, which were continuous variables, and three more dichotomous variables, namely gender (1 = male, 2 = female), occupation (1 = unemployed, 2 = employed), and education (1 = low level, 2 = high level). The last two had to be recoded as they were measured on a nominal scale and due to low frequencies for some levels of these variables. For occupation, those that answered “housewife,” “retired,” or “student,” were coded as “unemployed,” and only those who indicated “employed” were coded as such. For education, participants who indicated that they had “higher education,” “post-high school,” and “professional studies” were coded as “high level,” while “high school” and “middle School” were coded as “low level.”



To test the mediation effect of dysfunctional psychological mechanisms on the relationship between personality disorder and outcome variables, we estimated eight mediation models using manifest variables—one for each of the two PDs and combined with one of the four dependent variables (i.e., anxiety, depression, fatigue, and health status). Thus, each model included: (1) one personality disorder; (2) three mediators; and (3) one dependent variable at a time. To further control for the particularities of the sample and obtained unbiased estimates, we used the same covariates as in the multiple regression models. The hypothetical mediation model applied to each variable is presented in Figure 1. The mediation analyses were performed using the package lavaan version 0.6 [57] in R version 4.3.3 [54].





3. Results


Our study included 43 patients in the clinical sample with a mean age of 41.9 (SD 11.5), among whom 72.1% were female, 67.4% were married, and 46.5% were retired. The levels of disability using the Expanded Disability Status Score (EDSS) were <4.5 for 76.74% of the patients and >5 but not higher than 7 for 23.25%. The RRMS type was predominant for 93.02%, while 4.65% of patients were diagnosed with the PPMS type and 2.32% with the SPMS type. The average disease duration in years was 10.14 (SD 7.26). There were no significant differences between the clinical sample and control group, except for the educational and occupational levels. Specifically, subjects from the control group had higher educational levels, with 90.3% declaring a higher education level, as compared with 46.5% in the clinical sample. Regarding occupational level, 83.9% of the control group were employed, in comparison with 39.5% in the clinical sample. Table 1 comprises the demographic characteristics of the study groups.



The results of comparisons between the two groups are presented for anxiety, depression, fatigue, health status, and dysfunctional psychological mechanisms are presented in Table 2. The table presents group means and standard deviations together with results from Welch’s t-test and Cohen’s d measure for effect size. All data presented had a normal distribution, falling in the −2–+2 interval for skewness and −7–+7 for kurtosis. In general, the clinical sample had larger means than the controls for depression (t = −4.05, p = 0.00, d = 0.91), anxiety (t = −6.34, p = 0.00, d = 1.45), NATs (t = −2.64, p = 0.01, d = 0.61), IBs (t = −2.91, p = 0.00, d = 0.67), fatigue (t = −2.44, p = 0.02, d = 0.55), and health status (t = −6.38, p = 0.00, d = 1.42), with the exception of DAs, which was only marginally significant (t = −1.96, p = 0.05, d = 0.45). Between-group comparisons are presented in graphical form in Figure 2.



In Table 3 are presented comparisons of PCF pathological personality dimensions and accentuated personality traits between the clinical sample and controls using Welch’s t-test. The variables were normally distributed in both groups. The two groups were different only in some personality dimensions, with the majority of results being unsignificant. Thus, in the clinical sample, negative emotionality (t = −2.54, p = 0.01, d = 0.60) and social and affective detachment as personality dimensions (t = −2.64, p = 0.01, d = 0.61) scored higher. As for personality disorders, dependent (t = −2.15, p = 0.04, d = 0.51) and schizoid (t = −2.64, p = 0.01, d = 0.61) personality traits (PTs) were observed in comparison with controls. Between-group comparison are presented in graphical form in Figure 3.



Multiple Regression and Mediation


Descriptive statistics and the correlation matrix of all of the variables included in the mediation analyses can be found in Table 2 and Table 3. Every variable included in the analysis presented a normal distribution (−2 < skewness < 2 and −7 < kurtosis < 7).



The results of simple linear regression analyses are presented in Table 4. These results indicated direct relationships between accentuated personality traits and outcome dependent variables. The scores for both schizoid and dependent PTs were significantly associated with all dependent variables.



The results of multiple linear regression analyses are presented in Table 4. These results indicated direct relationships between PTs and outcome clinical symptom variables. These coefficients were extracted from the multiple regressions models that included predictors that we treated as covariates. Therefore, the presented regression coefficients are corrected for the influence of covariates. The scores for both schizoid and dependent PTs were significantly associated with all clinical symptoms.



Regarding covariates, most of the relationships were unsignificant. For the sake of brevity, we report only significant results. Namely, the results of multiple regression indicated that EDSS significantly predicted perceived health status in both models: in the model for dependent PTs, B = 0.55 [95% CI 0.20, 0.89], β = 0.46, t(35) = 3.21, p = 0.003, p < 0.05, and in the model for schizoid PTs, B = 0.57 [95% CI 0.19, 0.94], β = 0.47, t(35) = 3.07, p = 0.004, p < 0.05. These results indicated that participants with higher levels of disability reported lower levels of perceived health status.



In Table 5 and Table 6 are presented the results of the mediation analysis. Specifically, Table 5 presents the coefficients of all direct paths and Table 6 presents the indirect paths for each mediator, the total indirect effects, and the total effect. The direct effects that are presented in the table refer to the effect of PTs on the outcome when taking into account the indirect effect through the mediators. The total indirect effect refers to the effect of all three mediators taken together, while the total effect refers to the effect of the three mediators and the direct relationship between the predictor (i.e., PTs) and outcome variable. NATs seemed to predominantly act as a mediator between dependent PTs and clinical symptoms. Thus, NATs fully mediated the relationship between dependent PTs and depression, with z = 2.22, p = 0.03, 95% CI (0.03, 0.43), and anxiety, with z = 2.11, p = 0.01, 95% CI (0.01, 0.38). Additionally, NATs partially mediated the relationship between dependent PTs and fatigue, with z = 2.31, p = 0.02, 95% CI (0.023 0.36), and health status, with z = 2.29, p = 0.02, 95% CI (0.00,0.08). Dependent PTs and schizoid PTs, in relation to the effects of NATs, Das, and IR, impacted all clinical variables, except for schizoid PTs on health status.





4. Discussion


Overall, the findings of this study showed heightened levels of maladaptive personality traits and dysfunctional psychological mechanisms in the clinical sample, in contrast to controls, highlighting that the relationship between PDs and common MS symptoms is intermediated by dysfunctional psychological mechanisms. First, as compared to controls, the clinical sample presented higher levels of anxiety, depression, fatigue, and poorer perceived health condition. This is concordant with previous research on the prevalence of clinical symptoms in this population. For example, after including more than 70 studies in their systematic review and meta-analysis, Boechoten et al. concluded that the annual prevalence of MDD was 17% in the MS population, as compared to GP (2–10%), while the prevalence of GAD was 14% [58]. The same results were reported by Peres et al. in a recent meta-analysis, where the prevalence of depressive and anxiety clinical symptoms was 27.01% and 35.19%, respectively, establishing a direct link to the impairment of motor functioning [59]. In a similar way as in our study, higher fatigue levels were associated with a significantly lower quality of life [60]. With regard to perceived health status in the clinical sample, our outcome is in line with numerous studies emphasizing the burden of neurological, psychological, and physiological symptoms on overall quality of life [61,62].



In addition, at a cognitive level, dysfunctional psychological mechanisms, except for DAs, were more frequent in the clinical sample, underlining the proneness of these patients to present distorted thinking styles. In this way, the presence of these dysfunctional psychological mechanisms contributes to the onset of psychopathology. This is in line with other studies exploring the role of cognitive style in the development of depressive and anxiety symptoms in association with MS. Similar to our results, Güner et al. pointed out the higher frequency of NATs but not DAs in MS patients, in contrast to controls [63]. The absence of statistically significant differences in DAs between groups could be justified by the predictive role of this type of dysfunctional thinking in relation to psychopathology, in contrast to the proximal role of NATs in the onset of anxiety and depression [64,65]. Also, Văcăraș et al. identified an enhanced NAT frequency in a sample of Romanian MS patients with clinical symptoms of anxiety and depression [66]. In addition, high IB scores were observed in clinical psychopathology samples, as opposed to the sub-clinical group [67].



Second, from the dimensional perspective of personality functioning, elevated negative emotionality along with social and affective detachment traits were identified in our clinical sample. This means that patients with negative emotionality are prone to respond to stressful situations with intense negative emotions caused by a set of negative dysfunctional beliefs about the self, others, and the world. This dimension predisposes patients to develop health problems and recurring depression and anxiety episodes. The high scores of social and affective detachment traits in our clinical sample, as compared to controls, indicate the tendency of patients to avoid social interaction and to evade intimate relationships, experiencing intense levels of anxiety when constrained to face social contexts [68]. In the same light, the tendency toward negative affect was found to be a prominent trait in MS by other researchers. For example, assessing the relationship between personality traits and emotional disorders, Vaheb et al. discovered that neuroticism positively correlates with psychopathology. In addition, high levels of neuroticism were also associated with lower levels of extraversion, agreeableness, and consciousnesses [69]. In the same direction, Chu et al. observed an increased level of neuroticism in their MS studied sample and lower levels of extraversion, both correlating with the presence of anxiety and depression [70]. Therefore, due to this personality profile, MS patients are more likely to experience increased anxiety, depression, anhedonia, social withdrawal, avoidance of closeness, and submission, in comparison with controls.



Employing a categorial perspective of personality using the Million Clinical Multiaxial Inventory (MCMI-II), Mirzaei et al. revealed that MS patients presented avoidant, passive-aggressive, borderline personality patterns, anxiety, depression, thought disorders, and somatization for clinical syndromes [71]. Also, PD assessment using the Structured Clinical Interview for DSM (SCID-II) indicated that avoidant, obsessive-compulsive PD were more frequently observed in MS patients, in comparison with controls [72]. The evaluation of personality clinical features in our clinical sample indicated the presence of dependent and schizoid PTs. Thus, based on the peculiarities of these PTs, it was expected that some of the patients would experience increased levels of anxiety due to their trouble undertaking daily decisions and their constant need to be in the care of another person, while others would be more socially and emotionally isolated. Among other dependent PT characteristics, insecurity in expressing their disagreement and lack of self-confidence in completing an activity without needing the help and guidance of others were outstanding in MS patients. Moreover, they were determined to have a submissive attitude toward others to avoid rejection. As a result of this dysfunctional trait, when a romantic relationship ends, they quickly sought to start another relationship driven by the of fear of not losing their “compass” [73]. Another part of the patients in our investigation presented schizoid PTs, showing detachment from social interaction and reduced emotional expression [74]. They tended to be indifferent to others’ remarks, living in solitude, and showing no interest in romantic relations. All of these specific traits were reinforced by their disability, correlating with progression of the disease, as well as the personal coping style used to overcome MS general symptomatology. The results of our study, together with those of previous research, reinforce the evidence of increased prevalence of PTs in MS, as opposed to controls [72]. This is concordant with the theory of negative emotionality as a common feature linking dysfunctional personality and psychopathology [11]. The presence of PDs negatively impacts the patient’s disease management and worsens its clinical manifestation, reducing the use of adaptative coping strategies and intensifying the frequency of affective and anxiety disorders, together with their psychological mechanisms.



Although the relationship between PDs and MS has been established, it is not yet possible to point to the cause of their co-occurrence. Therefore, changes in personality could be explained through the interplay of different determinants, such as specific brain dysfunctions, adverse effect of DMTs, psychological and social factors, pre-existing psychopathology, personality traits, and cognitive styles [14]. Further studies could explore the etiology of PD occurrence within the MS population in more detail, generating multiple treatment alternatives for alleviating the burden of living with this illness.



When including the confounds, only health status was influenced by disability for both PTs, meaning that patients having higher disability levels reported lower perceived health status. The impact of disability on the relationship between dysfunctional PTs and perceived health status, as well as its implications for overall quality of life was also pointed out in previous studies [75]



Also, in contrast to controls, the clinical sample presented lower educational levels and higher levels of retirement. However, these sociodemographic factors did not relate to the relationship between personality and clinical symptoms within our clinical sample. This is opposed to previous research highlighting the protective role of educational achievement for the development of mental health difficulties in adulthood. Thus, the likelihood of psychiatric disorders and substance use in individuals with a lower educational level was higher than in those who were highly educated [76]. Concerning occupational status, professionally active patients reported less mental health problems and a better quality of life [77]



The third hypothesis and the major finding of our investigation was that NATs significantly mediated the impact of dependent PTs on clinical symptoms. This is in accordance with other conclusions stating that NATs are important underlying mechanisms involved in PDs and mental health disorders, as proven within the cognitive theory of psychopathology. Thus, the impact of child adversity on the development of PDs and depression proved to be mediated by NATs in a meta-analysis conducted by Zhao et al. [78]. Furthermore, NATs were identified as the primary dysfunctional cognitive mechanisms related to other psychological processes that contribute to the maintenance of mental health disorders [79,80,81].



Also, all three dysfunctional psychological mechanisms, including NATs, in relation with dependent PTs mediated the effect on perceived health status. This composite effect of mediation could be related to the daily stress resulting from disease-specific symptoms, which could further activate the dependent core dysfunctional beliefs of helplessness, distorting the perception of health problems in an amplifying manner. In this way, dealing with self-care and daily activities would require a family member’s help and emotional support for dealing with the discomfort and emotional problems. In addition, dependent persons have the tendency to excessively utilize medical health services due to their multiple somatic complaints, as compared to controls [82]. Interestingly, the interaction between schizoid PTs and all three mechanisms taken together impacted all variables, except perceived health status. This outcome can be attributed to the specific characteristics of schizoid PD. Specifically, their social and emotional detachment as well as preference for seclusion contribute to the enhancement of specific dysfunctional and irrational beliefs related to the self and others triggered when their comfort space is threatened. These dysfunctional attitudes facilitate the occurrence of negative and distorted thinking, leading to maladaptive responses. For example, considering the requirements of disease management, patients are regularly forced to expose themselves in social medical environments and to rely on the others’ help for dealing with MS, which could trigger increased levels of anxiety. Surprisingly, the relationship between personality and depression was mediated by the interaction between all three psychological dysfunctional mechanisms. The cumulative effect of these mechanisms emphasizes the relevance of Beck’s unified model of depression. Thus, the interplay between early aversive events and certain genetic factors generates dysfunctional information processing and heightened stress reactivity Over time, they contribute to the development of depressogenic schemas (i.e., negative cognitive triad: negative beliefs about the self, others, and the future), which in turn strengthen biased information processing and stress reactivity [83]. In the case of MS patients, the depressive schemas could be activated by the dysfunctional processing of disease clinical manifestations and their biological response to these stressful situations, with dysfunctional psychological mechanisms being a core component of dysfunctional informational processing.



Along with these, the interaction between dysfunctional psychological mechanisms and PTs mediated the relationship between both PTs and symptoms. This emphasizes that these cognitive dysfunctional mechanisms potentiate the specific manifestation/expression of PDs in MS patients.



The outcomes of the present study emphasize the value of the biopsychosocial model of neuropsychiatric disorders in MS, specifically, the associations between genetic risk factors, neurobiological factors like brain lesions and MRI modifications, immunological factors, and psychosocial factors such as negative, distorted thinking style, lower self-esteem, feelings of hopelessness, dysfunctional coping strategies, interpersonal relationship difficulties, unemployment, and perception of the lack of social support [84,85]. Therefore, a multimodal and integrative approach of the psychopathology co-occurring with MS would increase patients’ resilience in facing the disease burden.



The main result of our research was demonstrating the mediating role of cognitive style on the relationship between personality and psychopathology on a Romanian sample of MS patients, including the covariates that were found to influence these relationships in previous studies [86]. However, personality modification in MS patients and the presence of depression were both associated with lesions in different brain areas, such as the prefrontal cortex or hippocampus, which are responsible for emotion regulation and inappropriate behaviors [87]. Therefore, neuroendocrinological factors could be considered in conjunction with dysfunctional psychological mechanisms.



Limitations and future directions



The interpretation of our results could be hindered by several limitations. First, our sample involved a small number of participants. Therefore, the generalizability of our outcomes is restrained to the specific patient sample included in this study. Hence, the observed effect should be interpreted with caution. Second, most assessment instruments had a self-reported format. This involved a subjective evaluation of symptoms and psychological mechanisms. Also, the assessment of personality using a structured clinical interview conducted by a clinician specialized in psychopathology would provide a more objective perspective on the pervasiveness, dysfunctionality, and persistence of the identified patterns in our sample, as well as the accuracy and reliability of diagnosis. Third, the cross-sectional design used in the present study permitted drawing conclusions on the associations of the included variables at one time point. In this way, upcoming studies could reinforce the mediating effect found in this research by conducting longitudinal assessment of personality traits, clinical symptoms, and dysfunctional psychological mechanism.



Starting from our outcomes emphasizing the mediating role of dysfunctional psychological mechanisms, further investigations could identify other psychological processes that prove to be involved in the path from personality to clinical symptoms [88].



Moreover, for a more comprehensive and tailored treatment of MS patients, considering the variability and complexity of clinical manifestations, future studies using larger sample sizes might explore the associations between neurological, biological, psychological, and environmental factors for explaining the impact of dysfunctional personality traits on both physical and psychological outcomes.



Clinical implications



For optimal monitoring and prognostication of disease progression in MS, the use of a multimodal and integrative evaluation of both specific clinical symptoms and personal characteristics represents a priority toward individualized care [89,90]. This study is important because it is for the first time dysfunctional psychological mechanisms have been studied as mediators in the connection between personality and clinical symptoms in MS, considering potential confounding factors. Therefore, inclusion of an exhaustive assessment of personality and clinical symptoms, especially dysfunctional psychological mechanisms found to mediate the relationship between PDs and psychopathology, at disease onset or whenever neurological, physical, and psychological changes are observed, is highly recommended. This would enhance the diagnosis process and the clinical case conceptualization facilitating early access to specialized psychological interventions tailored to the specificity of psychological difficulties associated with the disease manifestation in each MS patient. In addition, following personalized psychological interventions would optimally adjust to personal needs and treatment requirements of MS patients. Given the increased symptomatology heterogeneity in chronic medical conditions, personalized intervention aiming to alleviate salient predictors of psychopathology while improving wellbeing correlates could improve the effect sizes of elective treatment [91]. In this way, we consider that cognitive behavioral therapy (CBT) intervention for PDs [24] could be efficient for decreasing both dysfunctional psychological mechanisms and clinical symptoms in MS. According to Brauer and Reinecke, the protocol for dependent PD includes the next personalized therapeutic cognitive-behavioral strategies: cognitive restructuring, behavioral experiments for reducing NATs and DAs, role play for developing assertive communication skills, relaxation for managing high levels of anxiety, in vitro and in vivo exposure to develop autonomy and interpersonal self-efficacy, as well as affect regulation strategies [92]. Likewise, Renton and Mankiewicz emphasized the importance of collaboration strategies in schizoid PD for increasing patients’ involvement in the therapeutic process [93]. The inclusion of techniques like mindfulness [94] for dealing with worries and ruminations along with behavioral activation for managing fatigue [95] and insomnia prevention strategies [96] would enable adjustment of the described protocol for MS patients. In addition, family and social support would be beneficial for encouraging the implementation of therapeutical gains. Considering that CBT protocols used for decreasing anxiety and depression symptomatology co-occurring with MS rely on 4–12 sessions [97], we consider that a minimum of 16 sessions would be recommended. In this regard, future investigations could test the proper length of the treatment plan needed to achieve positive changes on maladaptive behavioral and emotional patterns. By alleviating psychopathological features in MS, patients’ willingness to comply with medical indications and embrace different treatment options could also be strengthened. Considering the nature of the relationship between these constructs would promote an integrative approach aiming to maximize healthcare quality and general wellbeing in this patient population.




5. Conclusions


This study showed that the frequency of anxiety, depression, and dysfunctional personality traits was higher in a clinical sample, as compared to controls. Moreover, dysfunctional psychological mechanisms, particularly NATs, were found to mediate the relationship between dysfunctional personality traits and clinical symptoms. Consequently, the conduction of an inclusive clinical assessment to identify dysfunctional psychological mechanisms for properly diagnosing the psychiatric and somatic comorbidities associated with MS is strongly recommended. Moreover, the elaboration and implementation of a multimodal and integrative CBT protocol targeting cognitive mediation between personality and psychopathology can be considered a personalized therapeutic approach of mental health disorders highly associated with MS.







Author Contributions


Conceptualization, A.S., C.O.P. and R.B.; methodology, A.S., C.O.P. and R.B.; software, Ș.M.; validation, C.O.P., S.M. and R.B.; formal analysis, Ș.M. and C.M.C.; investigation, A.S., C.M.C. and S.M.; resources, A.S., C.M.C. and C.O.P.; data curation, S.M. and Ș.M.; writing—original draft preparation, A.S. and C.M.C.; writing—review and editing, A.S., C.M.C. and C.O.P.; visualization, S.M. and R.B.; supervision, C.O.P. and R.B.; project administration, A.S., C.O.P. and R.B. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


The study was conducted in accordance with the Declaration of Helsinki and approved the Ethics Commission of Scientific Research of George Emil Palade University of Medicine, Pharmacy, Science and Technology from Targu Mures, under number 1446 on 22 July 2021.




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Data Availability Statement


The data presented in this study are available upon request from the corresponding author (cosmin.popa@umfst.ro).




Conflicts of Interest


The authors declare no conflicts of interest.




References


	



Alfredsson, L.; Olsson, T. Lifestyle and Environmental Factors in Multiple Sclerosis. Cold Spring Harb. Perspect. Med. 2019, 9, a028944. [Google Scholar] [CrossRef] [PubMed]

	



Maier, S.; Bajkó, Z.; Roșescu, R.; Bărcuțean, L.; Sărmășan, E.; Voidăzan, S.; Bălașa, R. Sociodemographic and Clinical Determinants of Fatigue in Multiple Sclerosis. Life 2023, 13, 2132. [Google Scholar] [CrossRef]

	



Walton, C.; King, R.; Rechtman, L.; Kaye, W.; Leray, E.; Marrie, R.A.; Robertson, N.; La Rocca, N.; Uitdehaag, B.; van der Mei, I.; et al. Rising prevalence of multiple sclerosis worldwide: Insights from the Atlas of MS, third edition. Mult. Scler. 2020, 14, 1816–1821. [Google Scholar] [CrossRef] [PubMed]

	



European MS Platform. 2020 MS Barometer. Brussels: EMSP. Available online: https://www.emsp.org/wp-content/uploads/2021/03/MS-Barometer2020-Final-Full-Report-Web.pdf (accessed on 3 May 2024).

	



Lublin, F.D.; Reingold, S.C.; Cohen, J.A.; Cutter, G.R.; Sørensen, P.S.; Thompson, A.J.; Wolinsky, J.S.; Balcer, L.J.; Banwell, B.; Barkhof, F.; et al. Defining the clinical course of multiple sclerosis: The 2013 revisions. Neurology 2014, 83, 278–286. [Google Scholar] [CrossRef] [PubMed]

	



Freeman, L.; Longbrake, E.E.; Coyle, P.K.; Hendin, B.; Vollmer, T. High-Efficacy Therapies for Treatment-Naïve Individuals with Relapsing-Remitting Multiple Sclerosis. CNS Drugs 2022, 36, 1285–1299. [Google Scholar] [CrossRef] [PubMed]

	



Winkelmann, A.; Loebermann, M.; Reisinger, E.C.; Hartung, H.P.; Zettl, U.K. Disease-modifying therapies and infectious risks in multiple sclerosis. Nat. Rev. Neurol. 2016, 12, 217–233. [Google Scholar] [CrossRef]

	



American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders: DSM-5™, 5th ed.; American Psychiatric Publishing: Washington, DC, USA, 2013. [Google Scholar] [CrossRef]

	



Widiger, T.A.; McCabe, G.A. The Alternative Model of Personality Disorders (AMPD) from the Perspective of the Five-Factor Model. Psychopathology 2020, 53, 149–156. [Google Scholar] [CrossRef]

	



Barlow, D.H.; Ellard, K.K.; Sauer-Zavala, S.; Bullis, J.R.; Carl, J.R. The Origins of Neuroticism. Perspect. Psychol. Sci. 2014, 9, 481–496. [Google Scholar] [CrossRef]

	



Tyrer, P. Personality dysfunction is the cause of recurrent non-cognitive mental disorder: A testable hypothesis. Pers. Ment. Health 2015, 9, 1–7. [Google Scholar] [CrossRef]

	



Gore, W.L.; Widiger, T.A. The DSM-5 dimensional trait model and five-factor models of general personality. J. Abnorm. Psychol. 2013, 122, 816–821. [Google Scholar] [CrossRef]

	



Dixon-Gordon, K.L.; Conkey, L.C.; Whalen, D.J. Recent advances in understanding physical health problems in personality disorders. Curr. Opin. Psychol. 2018, 21, 1–5. [Google Scholar] [CrossRef] [PubMed]

	



Stathopoulou, A.; Christopoulos, P.; Soubasi, E.; Gourzis, P. Personality characteristics and disorders in multiple sclerosis patients: Assessment and treatment. Int. Rev. Psychiatry 2010, 22, 43–54. [Google Scholar] [CrossRef] [PubMed]

	



Maggio, M.G.; Cuzzola, M.F.; Latella, D.; Impellizzeri, F.; Todaro, A.; Rao, G.; Manuli, A.; Calabrò, R.S. How personality traits affect functional outcomes in patients with multiple sclerosis: A scoping review on a poorly understood topic. Mult. Scler. Relat. Dis. 2020, 46, 102560. [Google Scholar] [CrossRef]

	



Altaweel, N.; Upthegrove, R.; Surtees, A.; Durdurak, B.; Marwaha, S. Personality traits as risk factors for relapse or recurrence in major depression: A systematic review. Front. Psychiatry 2023, 14, 1176355. [Google Scholar] [CrossRef] [PubMed]

	



Latas, M.; Milovanovic, S. Personality disorders and anxiety disorders: What is the relationship? Curr. Opin. Psychiatry 2014, 27, 57–61. [Google Scholar] [CrossRef] [PubMed]

	



Patten, S.B.; Marrie, R.A.; Carta, M.G. Depression in multiple sclerosis. Int. Rev. Psychiatry 2017, 29, 463–472. [Google Scholar] [CrossRef] [PubMed]

	



Zhang, X.; Song, Y.; Wei, Z.; Chen, X.; Zhuang, X.; Yi, L. The prevalence and risk factorsof anxiety in multiple sclerosis: A systematic review and meta-analysis. Front. Neurosci. 2023, 17, 1120541. [Google Scholar] [CrossRef]

	



Marx, W.; Penninx, B.W.; Solmi, M.; Furukawa, T.A.; Firth, J.; Carvalho, A.F.; Berk, M. Major depressive disorder. Nat. Rev. Dis. Primers 2023, 9, 44. [Google Scholar] [CrossRef]

	



Korostil, M.; Feinstein, A. Anxiety disorders and their clinical correlates in multiple sclerosis patients. Mult. Scler. 2007, 13, 67–72. [Google Scholar] [CrossRef]

	



Slee, A.; Nazareth, I.; Freemantle, N.; Horsfall, L. Trends in generalised anxiety disorders and symptoms in primary care: UK population-based cohort study. Br. J. Psychiatry 2021, 218, 158–164. [Google Scholar] [CrossRef]

	



Fournier, J.C.; Derubeis, R.J.; Beck, A.T. Dysfunctional cognitions in personality pathology: The structure and validity of the Personality Belief Questionnaire. Psychol. Med. 2014, 42, 795–805. [Google Scholar] [CrossRef]

	



Beck, A.T.; Davis, D.D.; Freeman, A. Terapia Cognitiva a Tulburarilor de Personalitate, Ediția a Treia; Editura ASCR: Cluj-Napoca, Romania, 2019; pp. 21–63. [Google Scholar]

	



Ellis, A.; Abrams, M.; Abrams, L. Personality Theories: Critical Perspectives; Sage Publications: Thousand Oaks, CA, USA, 2009. [Google Scholar]

	



Beck, J.S. Cognitive Behaviour Therapy: Basics and Beyond, 3rd ed.; Guilford Press: New York, NY, USA, 2021. [Google Scholar]

	



Kwon, S.-M.; Oei, T.P. Differential causal roles of dysfunctional attitudes and automatic thoughts in depression. Cogn. Ther. Res. 1992, 16, 309–328. [Google Scholar] [CrossRef]

	



DiGiuseppe, R.A.; Doyle, K.A.; Dryden, W.; Backx, W. A Practitioner’s Guide to Rational Emotive Behavior Therapy, 3rd ed.; Oxford University Press: New York, NY, USA, 2014. [Google Scholar]

	



Sindermann, C.; Saliger, J.; Nielsen, J.; Karbe, H.; Markett, S.; Stavrou, M.; Montag, C. Personality and Primary Emotional Traits: Disentangling Multiple Sclerosis Related Fatigue and Depression. Arch. Clin. Neuropsychol. 2018, 33, 552–561. [Google Scholar] [CrossRef] [PubMed]

	



Incerti, C.C.; Argento, O.; Pisani, V.; Mannu, R.; Magistrale, G.; Di Battista, G.; Caltagirone, C.; Nocentini, U. A Preliminary Investigation of Abnormal Personality Traits in MS Using the MCMI-III. Appl. Neuropsychol. Adult 2015, 22, 452–458. [Google Scholar] [CrossRef] [PubMed]

	



Kever, A.; Walker, E.L.S.; Riley, C.S.; Heyman, R.A.; Xia, Z.; Leavitt, V.M. Association of personality traits with physical function, cognition, and mood in multiple sclerosis. Mult. Scler. Relat. Disord. 2022, 59, 103648. [Google Scholar] [CrossRef] [PubMed]

	



Roy, S.; Drake, A.S.; Eizaguirre, M.B.; Zivadinov, R.; Weinstock-Guttman, B.; Chapman, B.P.; Benedict, R.H. Trait neuroticism, extraversion, and conscientiousness in multiple sclerosis: Link to cognitive impairment? Mult. Scler. 2018, 24, 205–213. [Google Scholar] [CrossRef] [PubMed]

	



Freedman, D.E.; Oh, J.; Kiss, A.; Puopolo, J.; Wishart, M.; Meza, C.; Feinstein, A. The influence of depression and anxiety on cognition in people with multiple sclerosis: A cross-sectional analysis. J. Neurol. 2024. [Google Scholar] [CrossRef] [PubMed]

	



Ciancio, A.; Moretti, M.C.; Natale, A.; Rodolico, A.; Signorelli, M.S.; Petralia, A.; Altamura, M.; Bellomo, A.; Zanghì, A.; D’Amico, E.; et al. Personality Traits and Fatigue in Multiple Sclerosis: A Narrative Review. J. Clin. Med. 2023, 12, 4518. [Google Scholar] [CrossRef] [PubMed]

	



Hanna, M.; Strober, L.B. Anxiety and depression in Multiple Sclerosis (MS): Antecedents, consequences, and differential impact on well-being and quality of life. Mult. Scler. Relat. Disord. 2020, 44, 102261. [Google Scholar] [CrossRef] [PubMed]

	



Tauil, C.B.; Grippe, T.C.; Dias, R.M.; Dias-Carneiro, R.P.C.; Carneiro, N.M.; Aguilar, A.C.R.; da Silva, F.M.; Bezerra, F.; de Almeida, L.K.; Massarente, V.L. Suicidal ideation, anxiety, and depression in patients with multiple sclerosis. Arq. Neuropsiquiatr. 2018, 76, 296–301. [Google Scholar] [CrossRef]

	



Buja, A.; Graffigna, G.; Mafrici, S.F.; Baldovin, T.; Pinato, C.; Bolzonella, U.; Barello, S.; Tognetto, A.; Damiani, G. Adherence to Therapy, Physical and Mental Quality of Life in Patients with Multiple Sclerosis. J. Pers. Med. 2021, 11, 672. [Google Scholar] [CrossRef] [PubMed]

	



Fiest, K.M.; Walker, J.R.; Bernstein, C.N.; Graff, L.A.; Zarychanski, R.; Abou-Setta, A.M.; Patten, S.B.; Sareen, J.; Bolton, J.M.; Marriott, J.J.; et al. Systematic review and meta-analysis of interventions for depression and anxiety in persons with multiple sclerosis. Mult. Scler. Relat. Disord. 2016, 18, 96–104. [Google Scholar] [CrossRef] [PubMed]

	



Kiropoulos, L.; Kilpatrick, T.; Kalincek, T.; Cherulov, L.; McDonald, E.; Wijeratne, T.; Threader, J.; Rozenblat, V.; Simpson-O’Brien, N.; Van Der Walt, A.; et al. Comparison of the effectiveness of a tailored cognitive behavioural therapy with a supportive listening intervention for depression in those newly diagnosed with multiple sclerosis (the ACTION-MS trial): Protocol of an assessor-blinded, active comparator, randomised controlled trial. Trials 2020, 21, 1–10. [Google Scholar]

	



Sava, F.A. Formularul Clinic de Personalitate [Personality Clinical Form]; Editura Art Press: Timișoara, Romania, 2020. [Google Scholar]

	



Beck, A.T.; Steer, R.A.; Brown, G.K. Beck Depression Inventory, 2nd ed.; Psychological Corporation: San Antonio, TX, USA, 1996. [Google Scholar]

	



Beck, A.T.; Steer, R.A.; Brown, G.K.; David, D.; Dobrean, A. BDI-II Inventarul de Depresie Beck: Manual; RTS Publishing: Cluj-Napoca, Romania, 2012. [Google Scholar]

	



Hamilton, M. The assessment of anxiety states by rating. Br. J. Med. Psychol. 1959, 32, 50–55. [Google Scholar] [CrossRef] [PubMed]

	



Hamilton, M.; Macavei, B. Scala de anxietate Hamilton. In Sistem de Evaluare Clinica [Clinical Evaluation System]; David, D., Ed.; RTS Publishing: Cluj-Napoca, Romania, 2007. [Google Scholar]

	



Hollon, S.D.; Kendall, P.C. Cognitive self-statements in depression: Development of an automatic thoughts questionnaire. Cogn. Ther. Res. 1980, 4, 383–395. [Google Scholar] [CrossRef]

	



Moldovan, R. Chestionarul gândurilor automate [Automatic thoughts questionnaire]. In Sistem de Evaluare Clinica [Clinical Evaluation System]; David, D., Ed.; RTS Publishing: Cluj-Napoca, Romania, 2007. [Google Scholar]

	



Weissman, A.N.; Beck, A.T. Development and validation of the Dysfunctional Attitude Scale: A preliminary investigation. In Proceedings of the Annual Meeting of the American Educational Research Association, Toronto, ON, Canada, 27–31 March 1978. [Google Scholar]

	



Macavei, B. Dysfunctional attitude scale, form A; Norms for the Romanian population. J. Cogn. Behav. Psychother. 2006, 6, 157–171. [Google Scholar]

	



DiGiuseppe, R.; Leaf, R.; Exner, T.; Robin, M.W. The development of a measure of irrational/rational thinking. In Proceedings of the World Congress of Behavior Therapy, Edinburgh, Scotland, 5–10 September 1988. [Google Scholar]

	



DiGiusepe, R.; Leaf, R.; Exner, T.; Robin, M. Scala de atitudini li convingeri 2 (adaptat dupa Macavei, B.). In Sistem de Evaluare Clinica [Clinical Evaluation System]; David, D., Ed.; RTS Publishing: Cluj-Napoca, Romania, 2007. [Google Scholar]

	



Chalder, T.; Berelowitz, G.; Pawlikowska, T.; Watts, L.; Wessely, S.; Wright, D.; Wallace, E.P. Development of a fatigue scale. J. Psychosom. Res. 1993, 37, 147–153. [Google Scholar] [CrossRef] [PubMed]

	



EuroQol Research Foundation. EQ-5D-3L User Guide. Available online: https://euroqol.org/publications/user-guides (accessed on 3 April 2024).

	



Yfantopoulos, J.N.; Chantzaras, A.E. Validation and comparison of the psychometric properties of the EQ-5D-3L and EQ-5D-5L instruments in Greece. Eur. J. Health Econ. 2017, 18, 519–531. [Google Scholar] [CrossRef] [PubMed]

	



R Core Team. R: A Language and Environment for Statistical Computing; R Foundation for Statistical Computing: Vienna, Austria, 2024; Available online: https://www.R-project.org/ (accessed on 10 May 2024).

	



Kassambara, A. Rstatix: Pipe-Friendly Framework for Basic Statistical Tests. R Package Version 0.7.2. 2023. Available online: https://CRAN.R-project.org/package=rstatix (accessed on 10 May 2024).

	



Revelle, W. Psych: Procedures for Psychological, Psychometric, and Personality Research. R Package Version 2.3.9; Northwestern University: Evanston, IL, USA, 2023; Available online: https://CRAN.R-project.org/package=psych (accessed on 10 May 2024).

	



Rosseel, Y. lavaan: An R Package for Structural Equation Modeling. J. Stat. Softw. 2011, 48, 1–36. [Google Scholar] [CrossRef]

	



Boeschoten, R.E.; Braamse, A.M.J.; Beekman, A.T.F.; Cuijpers, P.; van Oppen, P.; Dekker, J.; Uitdehaag, B.M.J. Prevalence of depression and anxiety in Multiple Sclerosis: A systematic review and meta-analysis. J. Neurol. Sci. 2017, 372, 331–341. [Google Scholar] [CrossRef]

	



Peres, D.S.; Rodrigues, P.; Viero, F.T.; Frare, J.M.; Kudsi, S.Q.; Meira, G.M.; Trevisan, G. Prevalence of depression and anxiety in the different clinical forms of multiple sclerosis and associations with disability: A systematic review and meta-analysis. Brain Behav. Immun. Health 2022, 24, 100484. [Google Scholar] [CrossRef]

	



Ramirez, A.O.; Keenan, A.; Kalau, O.; Worthington, E.; Cohen, L.; Singh, S. Prevalence and burden of multiple sclerosis-related fatigue: A systematic literature review. BMC Neurol. 2021, 21, 468. [Google Scholar] [CrossRef]

	



Krokavcova, M.; Van Dijk, J.P.; Nagyova, I.; Rosenberger, J.; Gavelova, M.; Gdovinova, Z.; Groothoff, J.W. Perceived health status as measured by the SF-36 in patients with multiple sclerosis: A review. Scand. J. Caring Sci. 2009, 23, 529–538. [Google Scholar] [CrossRef] [PubMed]

	



Gil-González, I.; Martín-Rodríguez, A.; Conrad, R.; Pérez-San-Gregorio, M.Á. Quality of life in adults with multiple sclerosis: A systematic review. BMJ Open 2020, 10, e041249. [Google Scholar] [CrossRef]

	



Güner, M.C.; Yazar, M.S.; Meterelliyoz, K.Ş. Cognitive predictors of depression and anxiety in individuals with newly diagnosed multiple sclerosis. Eur. J. Psychiatry 2020, 34, 202–210. [Google Scholar] [CrossRef]

	



Buschmann, T.; Horn, R.A.; Blankenship, V.R.; Garcia, Y.E.; Bohan, K.B. The Relationship Between Automatic Thoughts and Irrational Beliefs Predicting Anxiety and Depression. J. Rat-Emo Cogn. Behav. Ther. 2018, 36, 137–162. [Google Scholar] [CrossRef]

	



Yesilyaprak, N.; Batmaz, S.; Yildiz, M.; Songur, E.; Akpinar Aslan, E. Automatic thoughts, cognitive distortions, dysfunctional attitudes, core beliefs, and ruminative response styles in unipolar major depressive disorder and bipolar disorder: A comparative study. Psychiatry Clin. Psychopharmacol. 2019, 29, 854–863. [Google Scholar] [CrossRef]

	



Vacaraș, V.; Văcăraș, V.; Nistor, C.; Văcăraș, D.; Opre, A.N.; Blaga, P.; Mureșan, D.F. The influence of Depression and Anxiety on Neurological Disability in Mulptiple Sclerosis Patients. Behav. Neurol. 2020, 2020, 6738645. [Google Scholar] [CrossRef]

	



Vîslă, A.; Flückiger, C.; Grosse Holtforth, M.; David, D. Irrational Beliefs and Psychological Distress: A Meta-Analysis. Psychother. Psychosom. 2016, 85, 8–15. [Google Scholar] [CrossRef]

	



Southard, A.C.; Noser, A.E.; Pollock, N.C.; Mercer, S.H.; Zeigler-Hill, V. The interpersonal nature of dark personality features. J. Soc. Clin. Psychol. 2015, 34, 555–586. [Google Scholar] [CrossRef]

	



Vaheb, S.; Mokary, Y.; Panah, M.Y.; Shaygannejad, A.; Afshari-Safavi, A.; Ghasemi, M.; Shaygannejad, V.; Ghaffary, E.M.; Mirmosayyeb, O. Multiple sclerosis and personality traits: Associations with depression and anxiety. Eur. J. Med. Res. 2024, 29, 171. [Google Scholar] [CrossRef] [PubMed]

	



Chu, L.; Casserly, C.; Rosehart, H.; Morrow, S.A. Is there a multiple sclerosis personality? Personality characteristics in newly diagnosed multiple sclerosis and association with mood and cognition. J. Neurol. Sci. 2022, 15, 120145. [Google Scholar] [CrossRef] [PubMed]

	



Mirzaei, M.; Jaryani, N.; Masafi, S.; AfsarAski, S.; Dolatshahi, B.; Rezaei, O. Identifying the personality patterns in patients with multiple sclerosis (MS). Int. J. Collab. Res. Intern. Med. Public Health 2012, 4, 1901. [Google Scholar]

	



Uca, A.U.; Uguz, F.; Kozak, H.H.; Turgut, K.; Tekin, G.; Altas, M.; Akpinar, Z. Personality disorders in pateints with multiple sclerosis: Prevalence and association with depressive and anxiety disorders and clinical features. Neurol. Asia 2016, 21, 55. [Google Scholar]

	



Collison, K.L.; Lynam, D.R. Personality disorders as predictors of intimate partner violence: A meta-analysis. Clin. Psychol. Rev. 2021, 88, 102047. [Google Scholar] [CrossRef] [PubMed]

	



Cheli, S.; Chiarello, F.; Cavalletti, V. A Psychotherapy Oriented by Compassion and Metacognition for Schizoid Personality Disorder: A Two Cases Series. J. Contemp. Psychother. 2023, 53, 61–70. [Google Scholar] [CrossRef]

	



Demirci, S.; Demirci, K.; Demirci, S. The Effect of Type D Personality on Quality of Life in Patients with Multiple Sclerosis. Noro Psikiyatr. Ars. 2017, 54, 272–276. [Google Scholar] [CrossRef]

	



Erickson, J.; El-Gabalawy, R.; Palitsky, D.; Patten, S.; Mackenzie, C.S.; Stein, M.B.; Sareen, J. Educational Attainment as a Protective Factor for Psychiatric Disorders: Findings from a Nationally Representative Longitudinal Study. Depress. Anxiety 2016, 33, 1013–1022. [Google Scholar] [CrossRef]

	



Dorstyn, D.S.; Roberts, R.M.; Murphy, G.; Haub, R. Employment and multiple sclerosis: A meta-analytic review of psychological correlates. J. Health Psychol. 2019, 24, 38–51. [Google Scholar] [CrossRef]

	



Zhao, Y.; Han, L.; Teopiz, K.M.; McIntyre, R.S.; Ma, R.; Cao, B. The psychological factors mediating/moderating the association between childhood adversity and depression: A systematic review. Neurosci. Biobehav. Rev. 2022, 137, 104663. [Google Scholar] [CrossRef]

	



Arimitsu, K.; Hofmann, S.G. Cognitions as mediators in the relationship between self-compassion and affect. Pers. Individ. Dif. 2015, 74, 41–48. [Google Scholar] [CrossRef] [PubMed]

	



Sease, T.B.; Perkins, D.R.; Sandoz, E.K.; Sudduth, H. Automatic thoughts: Understanding the precursors of self-concealment within the psychological flexibility framework. J. Context Behav. Sci. 2021, 22, 68–73. [Google Scholar] [CrossRef]

	



Popa, C.O.; Rus, A.V.; Lee, W.C.; Cojocaru, C.; Schenk, A.; Văcăraș, V.; Olah, P.; Mureșan, S.; Szasz, S.; Bredicean, C. The Relation between Negative Automatic Thoughts and Psychological Inflexibility in Schizophrenia. J. Clin. Med. 2022, 11, 871. [Google Scholar] [CrossRef] [PubMed]

	



Loas, G.; Cormier, J.; Perez-Diaz, F. Dependent personality disorder and physical abuse. Psychiatry Res. 2011, 185, 167–170. [Google Scholar] [CrossRef]

	



Beck, A.T.; Bredemeier, K. A unified model of depression: Integrating clinical, cognitive, biological, and evolutionary perspectives. Clin. Psychol. Sci. 2016, 4, 596–619. [Google Scholar] [CrossRef]

	



Silveira, C.; Guedes, R.; Maia, D.; Curral, R.; Coelho, R. Neuropsychiatric Symptoms of Multiple Sclerosis: State of the Art. Psychiatry Investig. 2019, 16, 877–888. [Google Scholar] [CrossRef] [PubMed]

	



Gromisch, E.S.; Neto, L.O.; Turner, A.P. What Biopsychosocial Factors Explain Self-management Behaviors in Multiple Sclerosis? The Role of Demographics, Cognition, Personality, and Psychosocial and Physical Functioning. Arch. Phys. Med. Rehabil. 2021, 102, 1982–1988.e4. [Google Scholar] [CrossRef] [PubMed]

	



Estrada-López, M.; Reguera-García, M.M.; Pérez Rivera, F.J.; Molina, A.J. Physical disability and personality traits in multiple sclerosis. Mult. Scler. Relat. Disord. 2020, 37, 101465. [Google Scholar] [CrossRef]

	



Feinstein, A.; Magalhaes, S.; Richard, J.F.; Audet, B.; Moore, C. The link between multiple sclerosis and depression. Nat. Rev. Neurol. 2014, 10, 507–517. [Google Scholar] [CrossRef]

	



Cojocaru, C.M.; Popa, C.O.; Schenk, A.; Marian, Ș.; Marchean, H.; Suciu, B.A.; Szasz, S.; Popoviciu, H.; Mureșan, S. Personality and Pain Outcomes in Rheumatic Disease: The Mediating Role of Psychological Flexibility. Healthcare 2024, 12, 1087. [Google Scholar] [CrossRef]

	



Voigt, I.; Inojosa, H.; Wenk, J.; Akgün, K.; Ziemssen, T. Building a monitoring matrix for the management of multiple sclerosis. Autoimmun. Rev. 2023, 22, 103358. [Google Scholar] [CrossRef] [PubMed]

	



Van Wijmeersch, B.; Hartung, H.P.; Vermersch, P.; Pugliatti, M.; Pozzilli, C.; Grigoriadis, N.; Alkhawajah, M.; Airas, L.; Linker, R.; Oreja-Guevara, C. Using personalized prognosis in the treatment of relapsing multiple sclerosis: A practical guide. Front. Immunol. 2022, 13, 991291. [Google Scholar] [CrossRef] [PubMed]

	



McCracken, L.M. Personalized pain management: Is it time for process-based therapy for particular people with chronic pain? Eur. J. Pain. 2023, 27, 1044–1055. [Google Scholar] [CrossRef]

	



Brauer, L.; Reinecke, M.A. Dependent Personality Disorder. In Cognitive Therapy of Personality Disorders, 3rd ed.; Beck, A.T., Davis, D.D., Freeman, A., Eds.; The Guilford Press: New York, NY, USA, 2015. [Google Scholar]

	



Julia, C.R.; Mankiewicz, P.D. Paranoid, Schizotypal, and Schizoid Personality Disorders. In Cognitive Therapy of Personality Disorders, 3rd ed.; Beck, A.T., Davis, D.D., Freeman, A., Eds.; The Guilford Press: New York, NY, USA, 2015. [Google Scholar]

	



Haddad, S.; Khalatbari, J.; Bahri, M.Z. The effectiveness of cognitive therapy based on mindfulness on emotion regulation and type D personality type symptoms in cardiac patients with ICD. J. Adolesc. Youth Psychol. Stud. 2023, 4, 16–23. [Google Scholar] [CrossRef]

	



Turner, A.P.; Hartoonian, N.; Hughes, A.J.; Arewasikporn, A.; Alschuler, K.N.; Sloan, A.P.; Ehde, D.M.; Haselkorn, J.K. Physical activity and depression in MS: The mediating role of behavioral activation. Disabil. Health J. 2019, 12, 635–640. [Google Scholar] [CrossRef] [PubMed]

	



Siengsukon, C.F.; Beck, E.S., Jr.; Drerup, M. Feasibility and Treatment Effect of a Web-Based Cognitive Behavioral Therapy for Insomnia Program in Individuals with Multiple Sclerosis: A Pilot Randomized Controlled Trial. Int. J. MS Care 2021, 23, 107–113. [Google Scholar] [CrossRef]

	



Montañés-Masias, B.; Bort-Roig, J.; Pascual, J.C.; Soler, J.; Briones-Buixassa, L. Online psychological interventions to improve symptoms in multiple sclerosis: A systematic review: Online psychological interventions in Multiple Sclerosis. Acta Neurol. Scand. 2022, 146, 448–464. [Google Scholar] [CrossRef]








[image: Jpm 14 00682 g001] 





Figure 1. Hypothetical mediation model. 
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Figure 2. Between-group comparisons for clinical symptoms and psychological dysfunctional mechanisms. 
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Figure 3. Between-group comparisons for personality dimensions and personality disorders. 






Figure 3. Between-group comparisons for personality dimensions and personality disorders.



[image: Jpm 14 00682 g003]







 





Table 1. Sociodemographic characteristics.






Table 1. Sociodemographic characteristics.





	

	
Clinical Sample (n = 43)

	
Controls

(n = 31)

	
Overall (n = 74)






	
Age (mean|SD)

	
41.9

	
11.5

	
39.8

	
10.3

	
41

	
11




	

	
N

	
%

	
N

	
%

	
N

	
%




	
Sex

	

	

	

	

	

	




	
  Female

	
31

	
72.1

	
25

	
80.6

	
56

	
75.7




	
  Male

	
12

	
27.9

	
6

	
19.4

	
18

	
24.3




	
Marital status

	

	

	

	

	

	




	
  Divorced

	
3

	
7

	
2

	
6.5

	
5

	
6.8




	
  In a relationship

	
0

	
0

	
1

	
3.2

	
1

	
1.4




	
  Married

	
29

	
67.4

	
19

	
61.3

	
48

	
64.9




	
  Single

	
11

	
25.6

	
9

	
29

	
20

	
27




	
Education

	

	

	

	

	

	




	
  High school

	
17

	
39.5

	
3

	
9.7

	
20

	
27




	
  Higher education

	
20

	
46.5

	
28

	
90.3

	
48

	
64.9




	
  Middle school

	
2

	
4.7

	
0

	
0

	
2

	
2.7




	
  Post-high school studies

	
1

	
2.3

	
0

	
0

	
1

	
1.4




	
  Professional studies

	
3

	
7

	
0

	
0

	
3

	
4.1




	
Occupation

	

	

	

	

	

	




	
  Employed

	
17

	
39.5

	
26

	
83.9

	
43

	
58.1




	
  Retired

	
20

	
46.5

	
1

	
3.2

	
21

	
28.4




	
  Student

	
4

	
9.3

	
4

	
12.9

	
8

	
10.8




	
  Housewife

	
2

	
4.7

	
0

	
0

	
2

	
2.7




	
Type of MS

	

	

	

	

	

	




	
  RRMS

	
40

	
93

	

	

	

	




	
  SPMS

	
1

	
2.3

	

	

	

	




	
  PPMS

	
2

	
4.7

	

	

	

	




	
Disease duration (mean|SD)

	
10.14

	
7.26

	

	

	

	




	
EDSS (mean|SD)

	
3.59

	
1.69

	

	

	

	




	
  ≤4.5

	
33

	
76.7

	

	

	

	




	
  ≥5 not >7

	
10

	
3.3

	

	

	

	








Note. SD = standard deviation, MS = multiple sclerosis, RRMS = Relapsing-Remitting Multiple Sclerosis, SPMS = Secondary Progressive Multiple Sclerosis, PPMS = Primary Progressive Multiple Sclerosis, EDSS = Expanded Disability Status Score.













 





Table 2. Comparisons between clinical sample and controls.
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Clinical Sample (n = 43)

	
Controls

(n = 31)

	

	

	

	




	
Variable

	
M

	
SD

	
M

	
SD

	
t

	
df

	
p

	
d






	
HRAS

	
18.30

	
11.49

	
4.13

	
7.72

	
−6.34

	
71.71

	
0.00

	
1.45




	
BDI-II

	
15.02

	
11.76

	
6.55

	
5.98

	
−4.05

	
65.70

	
0.00

	
0.91




	
ABS II

	
96.21

	
52.67

	
65.26

	
38.92

	
−2.91

	
71.94

	
0.00

	
0.67




	
DAS-A

	
120.67

	
44.04

	
103.81

	
30.01

	
−1.96

	
71.82

	
0.05

	
0.45




	
ATQ

	
33.23

	
14.24

	
25.58

	
10.69

	
−2.64

	
71.86

	
0.01

	
0.61




	
CFS

	
15.79

	
7.71

	
12.19

	
4.98

	
−2.44

	
71.25

	
0.02

	
0.55




	
EQ5D3L

	
7.86

	
2.03

	
5.65

	
0.88

	
−6.38

	
60.86

	
0.00

	
1.42








Note. M = mean, SD = standard deviation, df = degrees of freedom, d = Cohen’s d; HARS = Hamilton anxiety rating scale, BDI-II = Beck Depression Inventory II, ABS II = Attitudes and beliefs scale, DAS-A = Dysfunctional attitudes scale, ATQ = Automatic thoughts questionnaire, CFS = Chalder fatigue, EQ5D3L = Health status.













 





Table 3. Comparisons on PCF dimension scale and personality disorders.
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Clinical Sample (n = 43)

	
Controls

(n = 31)

	

	

	

	




	
Variable

	
M

	
SD

	
M

	
SD

	
t

	
df

	
p

	
d






	
Negative emotionality

	
53.72

	
9.40

	
47.90

	
9.97

	
−2.54

	
62.43

	
0.01

	
0.60




	
Social and affective detachment

	
51.02

	
9.08

	
45.90

	
7.54

	
−2.64

	
70.49

	
0.01

	
0.61




	
Antagonism

	
45.81

	
8.97

	
44.84

	
10.60

	
−0.42

	
57.96

	
0.68

	
0.10




	
Disinhibition

	
46.58

	
8.22

	
49.42

	
8.98

	
1.39

	
61.22

	
0.17

	
0.33




	
Psychoticism

	
52.19

	
8.39

	
48.77

	
9.59

	
−1.59

	
59.36

	
0.12

	
0.38




	
Avoidant PD

	
51.00

	
9.08

	
46.94

	
9.52

	
−1.85

	
62.94

	
0.07

	
0.44




	
Dependent PD

	
53.40

	
9.07

	
48.74

	
9.26

	
−2.15

	
63.99

	
0.04

	
0.51




	
Obsessive-compulsive PD

	
53.07

	
11.65

	
49.06

	
10.75

	
−1.53

	
67.65

	
0.13

	
0.36




	
Paranoid PD

	
50.37

	
9.54

	
46.81

	
8.83

	
−1.66

	
67.55

	
0.10

	
0.39




	
Schizotypal PD

	
51.47

	
9.84

	
47.90

	
9.48

	
−1.57

	
66.18

	
0.12

	
0.37




	
Schizoid PD

	
52.23

	
9.40

	
46.97

	
7.71

	
−2.64

	
70.72

	
0.01

	
0.61




	
Histrionic PD

	
47.07

	
6.89

	
48.35

	
9.65

	
0.63

	
51.15

	
0.53

	
0.15




	
Narcissistic PD

	
47.77

	
9.15

	
44.65

	
9.20

	
−1.44

	
64.58

	
0.15

	
0.34




	
Borderline PD

	
51.28

	
8.31

	
47.94

	
7.96

	
−1.75

	
66.39

	
0.08

	
0.41




	
Antisocial PD

	
46.58

	
9.28

	
46.45

	
10.56

	
−0.05

	
59.51

	
0.96

	
0.01








Note. M—mean, SD—standard deviation, t—Welch’s t-test, df—degrees of freedom, p—statistical significance, d—Cohen’s d, PD-personality disorder.













 





Table 4. Multiple regression results.






Table 4. Multiple regression results.





	
Outcome

	
Intercept

	
Slope

	
F(7, 35)

	
p

	
radj2




	
B

	
SE

	
95% CI

	
B

	
SE

	
95% CI

	
β

	
t

	
p

	

	

	




	
LL

	
UL

	
LL

	
UL






	
Dependent PT score as predictor




	
HARS

	
−16.42

	
11.97

	
−40.73

	
7.88

	
0.63

	
0.18

	
0.27

	
0.99

	
0.5

	
3.55

	
0.001

	
2.96

	
0.01

	
0.25




	
BDI-II

	
−15.4

	
13.73

	
−43.28

	
12.48

	
0.53

	
0.2

	
0.12

	
0.94

	
0.41

	
2.61

	
0.01

	
1.37

	
0.24

	
0.06




	
CFS

	
−16.57 *

	
7.75

	
−32.29

	
−0.84

	
0.53

	
0.11

	
0.30

	
0.76

	
0.62

	
4.62

	
<0.001

	
3.6

	
0.005

	
0.30




	
EQ5D3L

	
0.72

	
1.83

	
−2.99

	
4.44

	
0.07

	
0.03

	
0.02

	
0.13

	
0.31

	
2.6

	
0.01

	
5.7

	
<0.001

	
0.44




	
Schizoid PT score as predictor




	
HARS

	
−12.2

	
11.51

	
−35.56

	
11.17

	
0.6

	
0.18

	
0.24

	
0.97

	
0.49

	
3.34

	
0.002

	
2.75

	
0.02

	
0.23




	
BDI-II

	
−9.71

	
13.28

	
−36.67

	
17.26

	
0.47

	
0.21

	
0.04

	
0.89

	
0.37

	
2.24

	
0.03

	
1.1

	
0.38

	
0.02




	
CFS

	
−8.97

	
8.06

	
−25.34

	
7.40

	
0.43

	
0.13

	
0.17

	
0.69

	
0.52

	
3.41

	
0.002

	
2.11

	
0.07

	
0.16




	
EQ5D3L

	
3.11 *

	
1.86

	
−0.67

	
6.89

	
0.03

	
0.03

	
−0.03

	
0.09

	
0.14

	
1.06

	
0.30

	
4.25

	
0.002

	
0.35








Note. N = 43; B—unstandardized regression coefficient, SE—standard error, t—t-value p—p-value, LL—lower limit of confidence interval; UL—upper limit of confidence interval; radj2—adjusted r squared, PT—personality trait, * p < 0.05.













 





Table 5. Direct paths from the mediation models.






Table 5. Direct paths from the mediation models.





	

	

	
Dependent PT Score

	
Schizoid PT Score




	
Criteria

	
Predictor

	
B

	
SE

	
z

	
p

	
[95% CI]

	
B

	
SE

	
z

	
p

	
[95% CI]




	
LL

	
UL

	
LL

	
UL






	
ABS II

	
PT

	
1.04

	
0.80

	
1.30

	
0.20

	
−0.53

	
2.60

	
0.52

	
0.82

	
0.64

	
0.52

	
−1.07

	
2.12




	
DAS-A

	
PT

	
1.61

	
0.67

	
2.41

	
0.02

	
0.30

	
2.92

	
0.76

	
0.71

	
1.08

	
0.28

	
−0.62

	
2.15




	
ATQ

	
PT

	
0.56

	
0.22

	
2.50

	
0.01

	
0.12

	
1.00

	
0.45

	
0.23

	
1.93

	
0.05

	
−0.01

	
0.90




	
HRAS anxiety

	
PT

	
0.40

	
0.15

	
2.64

	
0.01

	
0.10

	
0.69

	
0.42

	
0.14

	
3.09

	
0.002

	
0.16

	
0.69




	
ABS II

	
0.01

	
0.03

	
0.33

	
0.75

	
−0.04

	
0.06

	
−0.001

	
0.02

	
−0.04

	
0.97

	
−0.05

	
0.05




	
DAS-A

	
0.02

	
0.03

	
0.49

	
0.63

	
−0.04

	
0.07

	
0.04

	
0.03

	
1.58

	
0.11

	
−0.01

	
0.10




	
ATQ

	
0.36

	
0.09

	
3.96

	
<0.001

	
0.18

	
0.53

	
0.33

	
0.09

	
3.83

	
<0.001

	
0.16

	
0.49




	
BDI-II depression

	
PT

	
0.22

	
0.14

	
1.55

	
0.12

	
−0.06

	
0.51

	
0.24

	
0.13

	
1.83

	
0.07

	
−0.02

	
0.50




	
ABS II

	
0.06

	
0.02

	
2.59

	
0.01

	
0.02

	
0.11

	
0.06

	
0.02

	
2.44

	
0.02

	
0.01

	
0.10




	
DAS-A

	
0.01

	
0.03

	
0.23

	
0.82

	
−0.05

	
0.06

	
0.02

	
0.03

	
0.86

	
0.39

	
−0.03

	
0.08




	
ATQ

	
0.41

	
0.09

	
4.80

	
<0.001

	
0.24

	
0.58

	
0.40

	
0.08

	
4.77

	
<0.001

	
0.23

	
0.56




	
CFS fatigue

	
PT

	
0.40

	
0.10

	
4.19

	
<0.001

	
0.21

	
0.58

	
0.29

	
0.10

	
3.00

	
0.003

	
0.10

	
0.48




	
ABS II

	
−0.01

	
0.02

	
−0.56

	
0.58

	
−0.04

	
0.02

	
−0.02

	
0.02

	
−1.33

	
0.18

	
−0.06

	
0.01




	
DAS-A

	
−0.03

	
0.02

	
−1.70

	
0.09

	
−0.07

	
0.01

	
−0.001

	
0.022

	
−0.04

	
0.97

	
−0.04

	
0.04




	
ATQ

	
0.34

	
0.06

	
6.10

	
<0.001

	
0.23

	
0.45

	
0.35

	
0.06

	
5.80

	
<0.001

	
0.23

	
0.47




	
EQ-5D-3L health status

	
PT

	
0.05

	
0.02

	
1.97

	
0.05

	
0.00

	
0.09

	
−0.00

	
0.02

	
−0.02

	
0.99

	
−0.04

	
0.04




	
ABS II

	
0.001

	
0.004

	
0.13

	
0.89

	
−0.01

	
0.01

	
−0.002

	
0.004

	
−0.56

	
0.58

	
−0.01

	
0.01




	
DAS-A

	
−0.01

	
0.01

	
−2.62

	
0.01

	
−0.02

	
−0.003

	
−0.01

	
0.01

	
−1.75

	
0.08

	
−0.02

	
0.001




	
ATQ

	
0.08

	
0.01

	
5.74

	
<0.001

	
0.05

	
0.11

	
0.09

	
0.01

	
6.20

	
<0.001

	
0.06

	
0.11








Note. N = 43; B—unstandardized regression coefficient, SE—standard error, z—z-value, p—p-value, LL—lower limit of confidence interval; UL—upper limit of confidence interval.













 





Table 6. Indirect paths and total effects.
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Dependent PT Score

	
Schizoid PT Score




	

	

	

	

	
95% CI

	

	

	

	

	
95% CI

	




	

	
B

	
SE

	
z

	
LL

	
UL

	
p

	
B

	
SE

	
z

	
LL

	
UL

	
p






	
HARS Anxiety as outcome

	
r2 = 0.56

	
r2 = 0.56




	
PT ABS II HRAS

	
0.01

	
0.03

	
0.32

	
−0.04

	
0.06

	
0.75

	
−0.00

	
0.01

	
−0.04

	
−0.03

	
0.02

	
0.97




	
PT DAS-A HRAS

	
0.02

	
0.05

	
0.48

	
−0.07

	
0.12

	
0.63

	
0.03

	
0.04

	
0.89

	
−0.04

	
0.11

	
0.37




	
PT ATQ HRAS

	
0.20

	
0.09

	
2.11

	
0.01

	
0.38

	
0.04

	
0.15

	
0.09

	
1.73

	
−0.02

	
0.31

	
0.08




	
Direct effect

	
0.40

	
0.15

	
2.64

	
0.10

	
0.69

	
0.01

	
0.42

	
0.14

	
3.09

	
0.16

	
0.69

	
0.002




	
Total indirect

	
0.23

	
0.11

	
2.11

	
0.02

	
0.44

	
0.04

	
0.18

	
0.09

	
1.92

	
0.00

	
0.36

	
0.06




	
Total effect

	
0.63

	
0.15

	
4.08

	
0.33

	
0.93

	
<0.001

	
0.60

	
0.15

	
3.94

	
0.30

	
0.90

	
<0.001




	
BDI-II Depression as

outcome

	
r2 = 0.56

	
r2 = 0.54




	
PT ABS II BDI-II

	
0.06

	
0.06

	
1.16

	
−0.04

	
0.17

	
0.25

	
0.03

	
0.05

	
0.62

	
−0.07

	
0.12

	
0.54




	
PT DAS-A BDI-II

	
0.01

	
0.05

	
0.23

	
−0.08

	
0.10

	
0.82

	
0.02

	
0.03

	
0.67

	
−0.03

	
0.07

	
0.50




	
PT ATQ BDI-II

	
0.23

	
0.10

	
2.22

	
0.03

	
0.43

	
0.03

	
0.18

	
0.10

	
1.79

	
−0.02

	
0.37

	
0.07




	
Direct effect

	
0.22

	
0.14

	
1.55

	
−0.06

	
0.51

	
0.12

	
0.24

	
0.13

	
1.83

	
−0.02

	
0.50

	
0.07




	
Total indirect

	
0.31

	
0.13

	
2.41

	
0.06

	
0.55

	
0.02

	
0.22

	
0.11

	
1.99

	
0.003

	
0.45

	
0.05




	
Total effect

	
0.53

	
0.16

	
3.23

	
0.21

	
0.85

	
0.001

	
0.47

	
0.16

	
2.87

	
0.15

	
0.79

	
0.004




	
CFS Fatigue as outcome

	
r2 = 0.67

	
r2 = 0.60




	
PT ABS II CFS

	
−0.01

	
0.02

	
−0.51

	
−0.04

	
0.03

	
0.61

	
−0.01

	
0.02

	
−0.58

	
−0.05

	
0.03

	
0.56




	
PT DAS-A CFS

	
−0.05

	
0.04

	
−1.39

	
−0.12

	
0.02

	
0.17

	
−0.001

	
0.02

	
−0.04

	
−0.03

	
0.03

	
0.97




	
PT ATQ CFS

	
0.19

	
0.08

	
2.31

	
0.03

	
0.36

	
0.02

	
0.16

	
0.08

	
1.84

	
−0.01

	
0.32

	
0.07




	
Direct effect

	
0.40

	
0.10

	
4.19

	
0.21

	
0.58

	
<0.001

	
0.29

	
0.10

	
3.00

	
0.10

	
0.48

	
0.003




	
Total indirect

	
0.13

	
0.09

	
1.42

	
−0.05

	
0.31

	
0.16

	
0.14

	
0.09

	
1.62

	
−0.03

	
0.32

	
0.11




	
Total effect

	
0.53

	
0.12

	
4.59

	
0.30

	
0.75

	
<0.001

	
0.43

	
0.12

	
3.52

	
0.19

	
0.67

	
<0.001




	
EQ-5D-3L health status as

outcome

	
r2 = 0.72

	
r2 = 0.70




	
PT ABS II EQ-5D-3L

	
0.001

	
0.004

	
0.13

	
−0.01

	
0.01

	
0.89

	
−0.001

	
0.003

	
−0.42

	
−0.01

	
0.004

	
0.67




	
PT DAS-A EQ-5D-3L

	
−0.02

	
0.01

	
−1.77

	
−0.04

	
0.002

	
0.08

	
−0.01

	
0.01

	
−0.92

	
−0.02

	
0.01

	
0.36




	
PT ATQ EQ-5D-3L

	
0.04

	
0.02

	
2.29

	
0.01

	
0.08

	
0.02

	
0.04

	
0.02

	
1.85

	
0.00

	
0.08

	
0.07




	
Direct effect

	
0.05

	
0.02

	
1.97

	
0.00

	
0.09

	
0.05

	
−0.00

	
0.02

	
−0.02

	
−0.04

	
0.04

	
0.99




	
Total indirect

	
0.03

	
0.02

	
1.12

	
−0.02

	
0.07

	
0.26

	
0.03

	
0.02

	
1.42

	
−0.01

	
0.08

	
0.16




	
Total effect

	
0.07

	
0.03

	
2.53

	
0.02

	
0.13

	
0.01

	
0.03

	
0.03

	
1.05

	
−0.03

	
0.09

	
0.30








Note. r squared for the total effect; B—unstandardized regression coefficient, SE—standard error, z—z-value, p—p-value.
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