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Abstract

Objective—Reduced resilience, a construct associated with maladaptive stress coping and a 

predisposing vulnerability for Functional Neurological Disorders (FND), has been under-studied 

compared to other neuropsychiatric factors in FND. This prospective case-control study 

investigated self-reported resilience in patients with FND compared to controls and examined 

relationships between resilience and affective symptoms, personality traits, alexithymia, health 

status and adverse life event burden.

Methods—50 individuals with motor FND and 47 healthy controls participated. A univariate test 

followed by a logistic regression analysis investigated group-level differences in Connor-Davidson 

Resilience Scale (CD-RISC) scores. For within-group analyses performed separately in patients 
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with FND and controls, univariate screening tests followed by multivariate linear regression 

analyses examined factors associated with self-reported resilience.

Results—Adjusting for age, gender, education status, ethnicity and lifetime adverse event 

burden, patients with FND reported reduced resilience compared to controls. Within-group 

analyses in patients with FND showed that individual-differences in mental health, extraversion, 

conscientiousness, and openness positively correlated with CD-RISC scores; post-traumatic stress 

disorder symptom severity, depression, anxiety, alexithymia and neuroticism scores negatively 

correlated with CD-RISC scores. Extraversion independently predicted resilience scores in 

patients with FND. In control subjects, univariate associations were appreciated between CD-

RISC scores and gender, personality traits, anxiety, alexithymia and physical health; 

conscientiousness independently predicted resilience in controls.

Conclusion—Patients with FND reported reduced resilience, and CD-RISC scores covaried with 

other important predisposing vulnerabilities for the development of FND. Future research should 

investigate if the CD-RISC is predictive of clinical outcomes in patients with FND.
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1. Introduction

Functional Neurological Disorder (FND)/Conversion Disorder (CD), a common 

neuropsychiatric condition, is characterized by unexplained limb weakness, gait difficulties, 

non-epileptic seizures, abnormal movements and sensory deficits(1). Despite its prevalence 

and significant healthcare costs, many clinicians are uncomfortable treating FND(2). 

Advancements in the assessment of FND emphasize the evaluation of predisposing 

vulnerabilities, acute precipitants and perpetuating factors(3). Predisposing vulnerabilities, 

the focus of this article, include maladaptive stress coping strategies, personality traits, 

psychiatric co-morbidities, alexithymia, and adverse life events among other variables(4–7). 

While studies have documented the importance of these factors, limited research to date has 

investigated relationships between resilience and other predisposing vulnerabilities 

associated with the development of FND.

Though initially conceptualized as an individual trait, resilience is recognized as a dynamic 

construct involving adaptability, sustainability, and recovery in the face of stress or trauma 

over the lifespan(8, 9). To date, few studies in FND have specifically investigated group-

level differences in resilience. One study used the Connor-Davidson Resilience Scale (CD-

RISC), a widely used and validated psychometric measure of stress coping abilities(10), to 

record that patients with psychogenic nonepileptic seizures (PNES) exhibiting altered ictal 

responsiveness reported lower resilience compared to individuals showing preserved ictal 

responsiveness(11). Another study showed that patients with mixed FND compared to those 

with general medical conditions reported lower resilience(12). Importantly, no studies to our 

knowledge have previously investigated within-group associations between self-reported 

resilience and other predisposing vulnerabilities across the spectrum of motor FND, which 
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includes not only PNES but also functional movement disorders and functional limb 

weakness(13, 14).

Studies in FND populations have demonstrated the importance of impaired stress coping 

using several distinct psychometric instruments(5, 15–20). Patients with PNES, for example, 

consistently report using emotion-focused coping strategies such as distancing or escape-

avoidance, while relying less on active problem-solving approaches(5, 15, 16). The use of 

emotion-focused coping strategies in patients with PNES correlates with depression, trauma-

related intrusive experiences, alexithymia, and anger(17). In FND, men may use avoidant 

coping more often than women, indicating potential gender differences in coping styles(18). 

Patients with functional movement disorders and/or functional paralysis also report using 

active coping strategies less frequently than controls(19). Similarly, individuals with other 

medically unexplained somatic symptoms report using maladaptive emotion-focused coping 

strategies at higher frequencies compared to healthy individuals(20).

Additional insights into neuropsychiatric and psychosocial factors associated with resilience 

may be gained through studies conducted in other clinical and healthy populations. Several 

studies have demonstrated that personality traits such as neuroticism are negatively 

associated with resilience, while extraversion and consciousness have been connected to 

enhanced resilience(21, 22). In individuals faced with adverse life events, reduced resilience 

is associated with increased rates of depression, post-traumatic stress disorder (PTSD), and 

poor prognosis(23, 24). Other factors commonly associated with resilience include 

attachment style, spirituality, the tendency to experience positive emotions, and family and 

social support structures(25, 26).

This prospective case-control study investigated group-level differences in resilience in 50 

patients with motor FND compared to 47 control subjects. Thereafter, univariate tests 

followed by multivariate linear regression analyses examined relationships between CD-

RISC scores and self-reported mood/anxiety, PTSD symptoms, personality traits, 

alexithymia, adverse life event burden and health status in patients with FND. Within-group 

analyses were also performed separately in healthy subjects to determine which factors 

represented markers of perceived resilience across populations and which variables were 

specifically linked to resilience in patients with FND. We hypothesized that patients with 

FND would report decreased resilience compared to controls, and that maladaptive 

personality traits, increased affective and trauma-related symptoms, and impaired health 

status would be associated with reduced resilience in patients with FND.

2. Methods

2.1 Subjects

50 patients with motor FND (mean age=40.8±12.5; 37 women, 13 men; illness 

duration=3.4±3.8) were prospectively recruited from the Massachusetts General Hospital 

FND Clinic(13). Patients met criteria for clinically-established functional movement 

disorder (n=26)(27), PNES (18 documented; 1 clinically-established; 2 probable)(28), and/or 

functional limb weakness (n=18 with positive exam findings, 1 with probable paroxysmal 

functional weakness based on history and longitudinal follow-up) (Supplemental Table 1). 
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16 of 50 had mixed-motor FND; 15 also showed functional speech symptoms and 12 

exhibited splitting of the midline sensory deficits. To be representative of the FND 

population, patients with major neurologic comorbidities (n=6) and/or co-morbid epileptic 

seizures (n=4) were also included (Supplemental Table 2). Exclusion criteria included 

illiteracy, history of mania or psychosis, active suicidality, current illicit drug abuse or 

alcohol dependence. 47 control subjects (mean age=37.7±11.8; 34 women, 13 men) were 

also recruited by internet advertisements from the greater Boston metropolitan area. All 

subjects provided written informed consent as approved by the Institutional Review Board of 

Partners HealthCare.

2.2 Psychometric Measures

As the primary study measure, subjects completed the CD-RISC(10). As part of a detailed 

psychometric battery, all subjects also completed the following self-report measures: Patient 

Health Questionnaire-15 (PHQ-15)(29), Screening for Somatoform Symptoms Conversion 

Disorder Subscale (SOMS:CD)(30), Dissociative Experience Scale (DES)(31), Somatoform 

Dissociation Questionnaire-20 (SDQ)(32), Short Form Health Survey (SF-36)(33), Beck 

Depression Inventory-II (BDI)(34), Spielberger State-Trait Anxiety Inventory (STAI-T)(35), 

NEO Five-Factor Inventory-3 (NEO)(36), Toronto Alexithymia Scale (TAS)(37), Childhood 

Trauma Questionnaire (CTQ)(38), Life Events Checklist-5 (LEC)(39) and PTSD 

Checklist-5 (PCL)(40).

The CD-RISC is a widely used and validated measure of adaptive stress coping consisting of 

25-items scored on a 5-point Likert scale ranging from “not true at all” (0) to “true nearly all 

the time”(4). Higher scores reflect greater levels of perceived resilience. The PHQ-15 is a 

15-item measure of somatic symptoms within the past 4 weeks, while the SOMS:CD is a 

measure of functional neurological symptom severity within the past 7 days. The DES and 

SDQ are measures of psychological and somatoform dissociation respectively. The SF-36 is 

a 36-item index of health status, which consists of two summary composite domains: mental 

health and physical health. The STAI-T is a 40-item questionnaire of trait and state anxiety, 

and the BDI is a 21-item self-report measure for depression. The TAS is a measure of 

difficulty identifying and describing feelings (alexithymia) consisting of 20 items rated on a 

5-point scale. The NEO consists of 60 items assessing 5 personality domains including 

neuroticism, extraversion, openness, agreeableness, and conscientiousness. To assess 

childhood/adolescent trauma and lifetime adverse event burden, the CTQ and LEC-5 

“happened to me” indices were used. In addition, patients and controls participated in a 

Structured Clinical Interview for DSM-IV-TR Axis I Disorders (SCID). See Supplemental 

Table 1 for psychiatric diagnoses in FND patients. All control subjects denied a clinical 

history of psychiatric diagnoses on telephone screens, however, 6 met SCID criteria for mild 

lifetime psychiatric co-morbidities (2 with current anxiety not otherwise specified) 

(Supplemental Table 3).

2.3 Statistical Analyses

Since CD-RISC scores were not normally distributed in controls (Shapiro-Wilks normality 

test p=0.004), a Mann-Whitney U test was performed to evaluate group-level differences 

between patients with FND and controls. Thereafter, a multivariate logistic regression 
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analysis assessed if group-level differences remained significant adjusting for age, gender, 

education status, ethnicity and LEC “happened to me” scores.

For within-group analyses examining associations between CD-RISC scores and 

demographic, clinical and psychometric variables, we first performed univariate screening 

tests (Pearson correlations or unpaired two-tailed t-tests in FND patients with normally 

distributed CD-RISC scores or Mann-Whitney U tests and Spearman correlations in 

controls). Thereafter, variables showing a statistically significant relationship with the 

dependent variable (CD-RISC score) (p<0.05) were included in second-level linear 

regression analyses to examine independent predictors of self-reported resilience in patients 

with FND and controls separately. The percent variance explained by the models is shown 

using R2 values. All analyses were performed in IBM SPSSv23 (Chicago).

3. Results

3.1 Between Group Findings

In univariate tests, patients with FND reported lower CD-RISC scores (p<0.001; mean score 

63.2±16.5) compared to controls (mean score 78.7±12.1); 24 of 50 patients with FND were 

within one standard deviation of the mean score observed in the control group. In a logistic 

regression analysis adjusting for age, gender, education status, ethnicity and LEC “happened 

to me” trauma burden, CD-RISC scores independently predicted having a diagnosis of FND 

compared to controls (odds ratio (OR)=0.95; 95% confidence interval (CI)=0.90–0.99; 

p=0.032). Note, this finding remained statistically significant if trauma burden was removed 

as a covariate of non-interest from the model (p<0.001).

3.2 Within-Group FND Findings

In univariate tests, four variables showed positive associations with CD-RISC scores: SF-36: 

mental health (Pearson correlation coefficient=0.51, p<0.001); NEOextraversion (Pearson 

correlation coefficient=0.65, p<0.001); NEO-conscientiousness (Pearson correlation 

coefficient=0.47, p=0.001); and NEO-openness (Pearson correlation coefficient=0.28, 

p=0.049) (Table 1, Figure 1). Five distinct variables demonstrated negative associations with 

CD-RISC scores: PCL-5: PTSD severity (Pearson correlation coefficient=-0.40, p=0.004); 

BDI-II (Pearson correlation coefficient=−0.50, p<0.001); STAI-total (Pearson correlation 

coefficient=−0.68, p<0.001); NEO-neuroticism (Pearson correlation coefficient=−0.61, 

p<0.001) and TAS (Pearson correlation coefficient=−0.58, p<0.001). There were no 

univariate associations between motor FND subtypes and CD-RISC scores. In a single linear 

regression analysis including the 9 statistically significant variables, only NEO-extraversion 

independently predicted CD-RISC scores (standardized beta= 0.35; p=0.006) (Table 2). 

66.7% of the data variance was explained by the model. In a post hoc regression analysis 

including history of epileptic seizures and/or major neurological comorbidities as separate 

covariates-of-noninterest, the relationship between CD-RISC scores and NEO-extraversion 

remained statistically significant (standardized beta=0.39; p=0.004).

Jalilianhasanpour et al. Page 5

J Psychosom Res. Author manuscript; available in PMC 2019 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



3.3 Within-Group Control Subject Findings

In univariate tests, women reported greater resilience (CD-RISC mean=81.8±11.7) 

compared to men (CD-RISC mean=70.5±9.5; p=0.002). In addition, CD-RISC scores were 

positively associated with three variables: SF-36: physical health (Spearman correlation 

coefficient=0.35, p=0.015); NEO-extraversion (Spearman correlation coefficient=0.48, 

p=0.001); and NEO-conscientiousness (Spearman correlation coefficient=0.65, p<0.001). 

Three variables were also negatively associated with CD-RISC scores: STAI-total 

(Spearman correlation coefficient=−0.49, p<0.001); NEO-neuroticism (Spearman 

correlation coefficient=−0.34, p=0.020); and TAS scores (Spearman correlation coefficient=

−0.37, p<0.011) (Supplemental Table 4). In a single linear regression analysis including 

these 7 statistically significant variables, only NEO-conscientiousness independently 

predicted CD-RISC scores (standardized beta=0.38; p=0.005) (Table 3). 61.5% of the data 

variance was explained by the model.

4. Discussion

This case-control study investigated between-group and within-group associations with self-

reported resilience in patients with FND and controls. We confirmed the hypothesis that 

patients with FND would report lower CD-RISC scores compared to controls. In addition, 

CD-RISC scores in patients with FND correlated with individual differences in personality 

traits, depression/anxiety, trauma-related symptoms, alexithymia, and mental health. In a 

multivariate regression analysis, extraversion independently predicted increased resilience in 

patients with FND. In controls, relationships were observed between CD-RISC scores and 

gender, personality traits, alexithymia, anxiety and physical health. Notably, personality 

dimensions, anxiety and alexithymia were associated with perceived resilience across FND 

and control subjects. There were no differences in CD-RISC scores across motor FND 

subtypes, highlighting the utility of a trans-diagnostic approach to research in this 

population.

Our between-group finding of decreased reported resilience in patients with FND compared 

to non-clinical control subjects has not been previously described using the CD-RISC. 

However, the concept of impaired resilience is consistent with theories that predisposing 

vulnerabilities for the development of functional neurologic symptoms in some patients 

relate to maladaptive stress responses, often in an indirect, nuanced fashion(4). Proposed 

models for the pathogenesis of FND offer multiple stages where resilience may play an 

important role(3, 14). For example, low resilience may act as a predisposing and/or 

perpetuating factor, interacting dynamically with remote and ongoing psychosocial stressors. 

Furthermore, poor prognosis in FND has been linked to maladaptive personality 

characteristics, depression, and anxiety(41), which resembles the relationships between 

resilience and neuropsychiatric variables observed in our FND cohort.

In FND patients, we observed positive associations between resilience scores and 

extraversion, conscientiousness, and openness, and a negative relationship between 

resilience and neuroticism. Higher extraversion scores were the only independent predictor 

of resilience. In psychiatric populations, personality characteristics such as extraversion and 

openness have positively correlated with adaptive coping, while neuroticism is a consistently 
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identified risk factor for the development of psychopathology(42). The positive association 

between extraversion and CD-RISC scores may relate to the tendency of extroverts to 

experience more interpersonal interactions, positive affect and social support(43). These 

factors can promote social networks and encourage individuals to seek out support in times 

of need(43).

While patients with FND exhibit heterogenous personality profiles, some exhibit 

maladaptive traits(44–47). One recent study of functional movement disorder and PNES 

cohorts investigated NEO-based personality dimensions, demonstrating that both FND sub-

groups exhibited significantly higher levels of neuroticism compared to controls(48). This 

study also found that childhood emotional abuse correlated with neuroticism and inversely 

correlated with extraversion, openness to experiences and agreeableness. A study utilizing 

the Minnesota Multiphasic Personality Inventory (MMPI) and NEO proposed a clustering of 

personality sub-types in patients with PNES: “depressed neurotics”, “somatic defenders” 

and “activated neurotics”(47). Of note, extraversion was low in the “depressed neurotics” 

and average in the other two groups. Our results support the notion that extraverts with FND 

may have greater perceived resilience.

In patients with FND, higher resilience was also associated with lower depression, anxiety 

and PTSD symptom severity. Patients with FND exhibit high rates of depression, anxiety, 

and PTSD(4, 13, 49, 50). The negative association between psychiatric disorders and 

resilience has been described using the CD-RISC(10, 51, 52). Moreover, resilience 

correlates with lower mental health symptoms, favorable outcome in PTSD, and mediates 

treatment response in patients with depression(24, 51, 53–56). Studies also show that 

resilience is a potential protective factor against developing psychopathology after 

trauma(56, 57). A longitudinal study examining the protective effect of resilience as 

measured by the intersection of stressful life events and somatic/affective symptoms showed 

that individuals with greater baseline resilience were less likely to develop mood or anxiety 

disorders(58). Given the role of psychiatric co-morbidities as predisposing factors for FND, 

as well as links between health-related quality of life and affective symptoms(59, 60), it is 

notable that self-reported resilience co-varies with depression and anxiety in patients with 

FND.

Alexithymia, the reduced ability to identify and describe emotions, was also negatively 

associated with resilience in both patients with FND and controls. Alexithymic individuals 

have difficulty distinguishing between emotion-driven and other physical sensations and 

show deficits in the ability to recognize emotional distress(61). Furthermore, alexithymia is 

associated with poor health, other somatic symptom disorders, and increased rates of mood 

and anxiety disorders(62). While individual differences are present, associations between 

alexithymia and FND are well described(7, 48, 63–65). For example, in patients with PNES, 

alexithymia correlated with trauma symptoms, emotion-oriented coping strategies, 

demoralization, low positive emotion, and cynicism(17, 66). Patients with functional 

movement disorders in comparison to other movement disorders and healthy controls have 

reported elevated rates of alexithymia, which was also associated with obsessive-compulsive 

personality disorder(7). These findings highlight the close relationship between impairments 

in verbalizing emotional distress and reduced adaptive stress coping abilities.
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In this study, mental health-related quality of life was associated with increased resilience in 

patients with FND, while higher physical health-related quality of life correlated with 

increased resilience in controls. These observations are notable given the absence of 

associations between CD-RISC scores, indices of functional neurological symptom severity, 

and trauma burden in the FND cohort. The lack of a clear relationship between CD-RISC 

scores and functional neurological symptoms is in striking contrast to the multiplicity of 

associations between resilience in personality dimensions, depression/anxiety, trauma 

symptoms, and alexithymia observed in patients with FND. Additional work is necessary to 

further disentangle the relationships between resilience, other psychiatric symptoms and 

physical health, particularly given robust associations between affective symptoms and 

health-related quality of life reported in FND(59).

In control subjects, we observed similar correlations between resilience and extraversion, 

conscientiousness, neuroticism, anxiety, and alexithymia. However, we also identified 

findings not appreciated in patients with FND, including a positive relationship between 

physical health and resilience, as well as increased reported resilience in women compared 

to men. The overlap of findings in the FND and control cohorts suggests that certain 

characteristics, particularly personality dimensions, are likely involved in resilience 

regardless of clinical status(67). While there has been considerable research at the 

intersection of personality and resilience, the relationship between gender and resilience is 

under-studied(68). Analyses of resilience, as well as related concepts such as post-traumatic 

growth, have been inconsistent with some studies demonstrating no differences between men 

and women(43, 69, 70), and others showing modest gender differences(71–73). Additional 

research is needed to investigate potential relationships between adaptive coping, gender, 

and physical health.

In recent years, mind-body therapies have received increased attention in Western medicine 

and these interventions show efficacy in patients with depression(74), PTSD(75), and 

chronic pain(76) among other stress-related non-communicable disorders. It has been 

hypothesized that interventions designed to both decrease stress through meditative practices 

and to enhance resilience through social support, positive psychology training, and life-style 

modifications can reduce vulnerability to stress-related conditions(77). For example, 

mindfulness-based relaxation response and stress-management training programs are linked 

to improved coping and a heightened sense of self-efficacy, along with reduced depression 

and anxiety(78). Given that a subset of patients with FND remain symptomatic despite 

receiving an updated standard of care(79), future studies should investigate the utility of 

adjunctive mind-body interventions in the management of FND.

Limitations of this study include the use of self-report measures and the relatively low 

number of male subjects. The CD-RISC is a validated scale, however, there may be a 

mismatch between patient self-report and objective markers of resilience, indicating that 

more research is needed. Future research should combine self-report measures of resilience 

with laboratory-based stress provocation paradigms measuring autonomic and 

neuroendocrine reactivity to further disentangle these issues. Also, our FND cohort spans the 

spectrum of motor FND framed as including functional movement disorders, functional limb 

weakness and PNES. We used this trans-diagnostic approach given the commonly 
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encountered overlap across subtypes(13, 14, 80), although we acknowledge that this remains 

debated in the field(81). It is important to highlight that there were no observed relationships 

between CD-RISC scores and motor FND subtypes. A strength of the study is the inclusion 

of patients with neurologic comorbidities as is common in FND, while also adjusting for the 

presence of neurologic comorbidities in within-group regression analyses. In addition, 6 out 

of 47 controls had mild psychiatric co-morbidities as detected by the SCID (all screened 

negative for a history of psychiatric diagnoses on telephone interviews); this mild degree of 

psychopathology would, if relevant, likely reduce the magnitude of group-level differences 

in CD-RISC scores across patients with FND and controls. Future research should also 

investigate between-group differences in resilience in patients with FND compared to a 

random sample of the general population, trauma controls and those with other neurologic 

and psychiatric conditions. More research is also needed to investigate if some of the within-

group correlations with CD-RISC scores are specific to patients with FND or largely 

common across neuropsychiatric conditions. Notably, 48% of patients with FND were 

within one standard deviation of the mean CD-RISC score in controls, further highlighting 

the importance of individual differences in the study of FND(82). Lastly, longitudinal 

treatment studies should investigate if baseline resilience profiles predict clinical 

outcomes(83, 84), as well as the extent to which resilience may be enhanced therapeutically.

In conclusion, patients with FND reported lower rates of resilience as measured by the CD-

RISC compared to controls. We also demonstrated that CD-RISC scores in patients with 

FND covaried with several important predisposing vulnerabilities for the development of 

FND, including maladaptive personality traits, depression/anxiety, PTSD, and alexithymia. 

Future studies should examine the relationship between self-reported resilience and clinical 

outcomes in FND.
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Highlights

• Decreased self-reported resilience in Functional Neurological Disorders 

(FND).

• Reduced resilience linked to mood/anxiety, PTSD, neuroticism and 

alexithymia in FND.

• Extraversion independently predicted increased resilience in patients with 

FND.
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Figure 1. Univariate Relationships Between Resilience and Other Predisposing Vulnerabilities in 
Motor Functional Neurologic Disorders
Displayed are the nine statistically significant psychometric correlations with Connor-

Davidson Resilience Scale (CD-RISC) scores in patients with functional neurological 

disorders. STAI Total, Spielberger State Trait Anxiety Inventory; BDI, Beck Depression 

Inventory-II; PCL 5, Post-Traumatic Stress Disorder Checklist for DSM-5; NEO, NEO Five-

Factor Inventory 3; TAS, Toronto Alexithymia Scale.
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Table 1

Within Group Univariate Associations with Self-Reported Resilience (CD-RISC) in Motor Functional 

Neurologic Disorders

FND (n=50) Test Statistics P-Value

Age 40.8±12.5 0.05 0.75

Male (n=13) vs. Female (n=37) 63.3±19.4 0.02 0.98

63.2±15.7

White (n=46) vs. non-white (n=4) 64.0±16.0 1.04 0.30

55.0±23.1

College graduate (n=18) vs. non-college graduate (n=32) 68.7±12.8 1.81 0.077

60.1±17.7

PNES (n=21) vs. other FND (n=29) 59.5±14.5 −1.37 0.18

65.9±17.5

FMD (n=26) vs. other FND (n=24) 65.6±16.8 1.07 0.29

60.6±16.1

FW (n=19) vs. other FND (n=31) 66.1±15.4 0.97 0.33

61.5±17.2

SOMS: CD 8.6±7.4 −0.007 0.96

PHQ-15 13.2±5.2 −0.14 0.34

SDQ 32.2±10.5 0.002 0.99

SF-36 mental 47.8±23.6 0.51 <0.001

SF-36 physical 47.1±23.2 0.052 0.72

DES 19.3±14.8 −0.28 0.050

PTSD: PCL 5* 25.7±20.7 −0.40 0.004

CTQ-abuse 29.0±13.5 −0.071 0.62

CTQ- neglect 20.4±8.4 −0.033 0.82

LEC 4.4±2.8 −0.18 0.22

BDI-II 18.9±12.9 −0.50 <0.001

STAI-total 85.4±23.5 −0.68 <0.001

TAS 55.5±13.6 −0.58 <0.001

NEO-neuroticism 25.5±9.3 −0.61 <0.001
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FND (n=50) Test Statistics P-Value

NEO-extraversion 24.4±7.6 0.65 <0.001

NEO-conscientiousness 31.7±7.5 0.47 0.001

NEO-agreeableness 35.6±4.7 −0.012 0.94

NEO-openness 26.3±5.7 0.28 0.049

Test statistic refers to independent sample t-test for continuous variables or Pearson correlation coefficient for dichotomous group comparisons.

*
Indicates that one subject had missing data for the PTSD: PCL 5.

CD-RISC, Connor-Davidson Resilience Scale; PNES, Psychogenic Non-Epileptic Seizures; FMD, Functional Movement Disorder; FW, Functional 
Weakness; FND, motor Functional Neurological Disorder; SOMS: CD, Conversion Disorder Subscale of the Screening for Somatoform 
Symptoms-7 scale; PHQ-15, Patient Health Questionnaire-15; SDQ, Somatoform Dissociation Questionnaire; SF-36; Short Form Health 
Survey-36; DES, Dissociative Experience Scale; PTSD: PCL 5, Post-Traumatic Stress Disorder Checklist for DSM-5; CTQ, Childhood Trauma 
Questionnaire; LEC, Life Events Checklist happened to me score; BDI, Beck Depression Inventory-II; STAI, Spielberger State Trait Anxiety 
Inventory; TAS, Toronto Alexithymia Score; NEO, NEO Five Factor Inventory.
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Table 2

Linear Regression Factors Associated with Self-Reported Resilience (CD-RISC) in Functional Neurologic 

Disorders

Significant variables identified
by univariate tests

Standardized
beta

95%
Confidence

Interval

P-Value

BDI-II 0.054 −0.37–0.51 0.75

STAI-total −0.35 −0.52–0.02 0.071

PTSD: PCL 5 −0.10 −0.32–0.15 0.49

TAS −0.16 −0.52–0.13 0.23

SF-36 mental −0.033 −0.28–0.23 0.86

NEO-neuroticism 0.024 −0.58–0.66 0.89

NEO-extraversion 0.35 0.24–1.28 0.006

NEO-conscientiousness 0.20 −0.02–0.91 0.059

NEO-openness 0.16 −0.20–1.09 0.17

CD-RISC, Connor-Davidson Resilience Scale; BDI, Beck Depression Inventory-II; STAI, Spielberger State Trait Anxiety Inventory; PTSD: PCL 5, 
Post-Traumatic Stress Disorder Checklist for DSM-5; TAS, Toronto Alexithymia Score; SF-36; Short Form Health Survey-36; NEO, NEO Five 
Factor Inventory.
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Table 3

Linear Regression Factors Associated with Self-Reported Resilience (CD-RISC) in Control Subjects

Significant variables identified
by univariate tests

Standardized
beta

95%
Confidence

Interval

P-
Value

Gender 0.17 −1.48–10.85 0.13

SF36 physical health 0.095 −0.17–0.44 0.37

STAI-total −0.069 −0.39–0.27 0.70

TAS −0.094 −0.42–0.18 0.42

NEO-neuroticism −0.13 −0.85–0.37 0.43

NEO-extraversion 0.21 −0.07–0.76 0.10

NEO-conscientiousness 0.38 0.26–1.31 0.005

CD-RISC, Connor-Davidson Resilience Scale; STAI, Spielberger State Trait Anxiety Inventory; SF-36; Short Form Health Survey-36; TAS, 
Toronto Alexithymia Score; NEO, NEO Five Factor Inventory.
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