ORIGINAL RESEARCH
published: 07 April 2021
doi: 10.3389/fneur.2021.652177

Association of Fatigue Severity With
Maladaptive Coping in Multiple
Sclerosis: A Data-Driven
Psychodynamic Perspective
Gesa E. A. Pust 1,2*, Jennifer Randerath 1,3 , Lutz Goetzmann 4 , Roland Weierstall 5 ,
Michael Korzinski 6 , Stefan M. Gold 2,7,8 , Christian Dettmers 1,3 , Barbara Ruettner 5 and
Roger Schmidt 1,3,9

Edited by:
Emilio Portaccio,
Careggi University Hospital, Italy
Reviewed by:
Gabriella Santangelo,
University of Campania ’Luigi
Vanvitelli’, Italy
Serkan Ozakbas,
Dokuz Eylül University, Turkey
*Correspondence:
Gesa E. A. Pust
kontakt@gesa-pust.de
orcid.org/0000-0002-6574-8680
Specialty section:
This article was submitted to
Multiple Sclerosis and
Neuroimmunology,
a section of the journal
Frontiers in Neurology
Received: 11 January 2021
Accepted: 08 March 2021
Published: 07 April 2021
Citation:
Pust GEA, Randerath J, Goetzmann L,
Weierstall R, Korzinski M, Gold SM,
Dettmers C, Ruettner B and
Schmidt R (2021) Association of
Fatigue Severity With Maladaptive
Coping in Multiple Sclerosis: A
Data-Driven Psychodynamic
Perspective.
Front. Neurol. 12:652177.
doi: 10.3389/fneur.2021.652177

Frontiers in Neurology | www.frontiersin.org

1
Department of Psychology, University of Konstanz, Konstanz, Germany, 2 Institut für Neuroimmunologie und Multiple
Sklerose, Zentrum für Molekulare Neurobiologie Hamburg, Universitätsklinikum Hamburg-Eppendorf, Hamburg, Germany,
3
Lurija Institute for Rehabilitation and Health Sciences at the University of Konstanz, Schmieder Foundation for Sciences and
Research, Allensbach, Germany, 4 Institute of Philosophy, Psychoanalysis and Cultural Studies, Berlin, Germany, 5 Medical
School Hamburg, Hamburg, Germany, 6 Private Practitioner, London, United Kingdom, 7 Charité — Universitätsmedizin
Berlin, Klinik für Psychiatrie und Psychotherapie, Campus Benjamin Franklin, Berlin, Germany, 8 Charité —
Universitätsmedizin Berlin, Med. Klinik m.S. Psychosomatik, Campus Benjamin Franklin, Berlin, Germany, 9 Klinik für
Psychosomatik und Konsiliarpsychiatrie, Departement Innere Medizin, Kantonsspital St. Gallen, St. Gallen, Switzerland

Fatigue in persons with multiple sclerosis (PwMS) is severely disabling. However, the
underlying mechanisms remain incompletely understood. Recent research suggests
a link to early childhood adversities and psychological trait variables. In line with
these studies, this paper took a psychodynamic perspective on MS-fatigue. It was
hypothesized that fatigue could represent a manifestation of maladaptive coping with
intense emotions. The schema therapeutic mode model served as a theoretical and
empirically validated framework, linking psychodynamic theory and empirical research
methods. The study was based on a data set of N = 571 PwMS that has also served as
the basis for another publication. Data was collected online. The Schema Mode Inventory
was used to quantify regulatory strategies to cope with emotionally stressful experiences.
In addition, depressive symptoms (Beck’s Depression Inventory - FastScreen), physical
disability (Patient Determined Disease Steps), alexithymia (Toronto Alexithymia Scale-26),
adverse childhood experiences (Childhood Trauma Questionnaire), and self-reported
fatigue (Fatigue Scale for Motor and Cognitive Functions) were assessed. Latent profile
analysis revealed three distinct groups of PwMS, based on their coping mode profiles: (1)
PwMS with low maladaptive coping, (2) PwMS with avoidant/submissive coping styles,
and (3) PwMS with avoidant/overcompensatory coping styles. Multivariate comparisons
showed no significant difference in physical disability across the three groups. However,
heightened levels of self-reported fatigue and depression symptoms occurred in PwMS
with maladaptive coping styles. A path model uncovered that self-reported fatigue was
robustly related to physical disability (β = 0.33) and detached/avoidant coping (Detached
Protector; β = 0.34). There was no specific relation between any of the maladaptive
coping modes and depression symptoms. Detached/avoidant coping was in turn
predicted by childhood emotional abuse and neglect. The results indicate that childhood
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adversity and detached/avoidant coping styles may be associated with variability in
MS-fatigue severity: PwMS that resort to detached/avoidant coping in response to
negative emotions also tend to report heightened levels of fatigue, although they do not
differ in their perceived disability from PwMS with low levels of fatigue and maladaptive
coping. A link between MS-fatigue and the psychodynamic traumatic conversion model
is discussed. The implications of these findings for therapeutic interventions require
further study.
Keywords: fatigue, multiple sclerosis, conversion, schema modes, latent profile analysis

INTRODUCTION

Based on the previous findings, the present study
hypothesized that early adversities manifest psychopathological
processes that in turn result in the development or amplification
of MS-fatigue. It puts is emphasis on the psychosomatic etiology
and functional nature on MS-fatigue as a bodily symptom with
a psychological origin. This study is rooted in psychodynamic
models for the development of conversion disorders. To
combine this theoretical framework with quantitative research
methods, it utilized a modern integrative and empirical approach
(schema therapy).
From a psychodynamic perspective, MS-fatigue per se is
not considered as a conversion disorder in the classical,
i.e., conflictual sense. Nevertheless, the available research on
the association with early adversities in-deed suggests that a
psychogenic traumatic conversion perspective might apply to
MS-fatigue too. In line with the current DSM-5 definition
(16), a conversion disorder can be defined as the occurrence
of neurological-like symptoms that cannot fully be explained
by organic pathology. This matches with results from studies
demonstrating that physical factors alone are not sufficient to
explain MS-fatigue (11). These deficits are neither intentionally
produced nor feigned (17). Since the early theories, conversion
disorder has always been considered as the consequence to a
painful or stressful event (18), even if this strict causality is no
longer part of the DSM diagnostic criteria. The psychodynamic
perspective on psychosomatic symptoms proposes distinct and
refined theoretical approaches:

Fatigue is among the most disabling symptoms in multiple
sclerosis (1). The Multiple Sclerosis Council for Clinical Practice
Guidelines (2) defines fatigue as “a subjective lack of physical
and/or mental energy that is perceived by the individual or
caregiver to interfere with usual or desired activities.” The
symptoms range from difficulties in writing and walking to a total
loss of work ability.
To date, research has implicated various factors that might
contribute to the development of fatigue in persons with multiple
sclerosis (PwMS). These may include neurodegenerative and
inflammatory processes, or life-style associated risks, such as
diet or substance use (3, 4). Integrative etiological models
have conceptualized MS-fatigue as an interplay of biological,
psychological, and social factors (5–7). Still, its multifactorial
pathogenesis remains incompletely understood. While metaanalyses have supported the efficacy of both pharmacological (8)
and behavioral interventions, most notably cognitive behavioral
therapy (CBT) (9), evidence-based treatment recommendations
remain scarce (10). This still poses a challenge to clinical practice
in the search for effective treatments to tackle the immense
burden of MS-fatigue.
Fatigue in general is among those symptoms that often cannot
sufficiently be explained by physical factors (11). This calls for
studies, which also attempt to understand the functional nature
of MS-fatigue from a non-somatic perspective, in particular
focusing on psychological factors. Latest studies have uncovered
a relation between early childhood adversities and particular
trait characteristics with MS-fatigue (12, 13). In our previous
publication based on this sample (12), a specific pattern among
the five childhood adversities subscales taken from the Childhood
Trauma Questionnaire (14, 15), and their association with
specific trait characteristics and MS-fatigue could be identified:
PwMS who reported emotional neglect and emotional abuse
demonstrated impairments in autonomy and performance as
well as high rates of alexithymia. These factors in turn predicted
fatigue severity. The results suggest a significant contribution of
psychological/psychosomatic factors on the development of MSfatigue, in terms of fatigue as a manifestation of maladaptive
processes that find its origin in early adversities. The view that
MS-fatigue could be associated with maladaptive psychological
processes is supported by previous studies demonstrating that
PwMS with fatigue tend to react with avoidance to fearful
stimuli (6, 7).
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- According to Janet’s dissociation model, an individual can
develop unspecific bodily symptoms as a consequence to
dissociated negative and unbearable emotions (19). This
means, that an individual would neutralize parts of the
(traumatic) emotions and resort to the defense mechanisms
of “splitting” and “disavowal” (20), in order to deal with the
fearful, traumatic reality.
- In line with Freud’s trauma model that finds its origins
in Janet’s work, the actual neurosis lies in the inability of
transforming emotional excitation into mental phenomena
and discharging it into the body instead (21). This means, that
the individual, who is exposed to a traumatic event, resorts to
splitting off the trauma-related excitations as an unconscious
defense mechanism. Consequently, the overwhelming fearrelated affects are not consciously perceived and processed.
Instead, the potentially trauma related emotional exhaustion
manifests in fatigue as a bodily symptom. According to the
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trauma model, fatigue in terms of neurasthenia represents an
asymbolic form of conversion. Especially alexithymic patients
would perceive the physiological aspect of their emotions,
while not being able to recognize or name the psychological
quality of these emotions (22).
- Contrary to the asymbolic conversion referred to in the trauma
model, Freud’s psychoneurotic conversion model proposes
a symbolism of the bodily symptoms (20): A phantasy
accompanied by reluctance is pushed into the unconscious,
and replaced by a bodily symptom (fatigue). This type of
“hysterical somatization” represents failed repression so that
the repressed returns in form of the bodily symptom, for
example as fatigue (23). The classic work by Franz Alexander
and Franz Deutsch also proposed a symbolic specificity, i.e.,
that specific emotions and personality types correspond to
specific types of physical dysfunction (24, 25).

For the present study, schema therapy in connection with
the traumatic conversion model therefore provides an integrative
theoretical framework to investigate processes that might occur
within the trauma model by means of empirical methods. This
study was conducted with a large and representative sample of
PwMS utilizing a data-driven approach. It was hypothesized that
(1) MS-fatigue is a phenomenon that is related to the recruitment
of specific avoidance-associated coping mechanisms, and (2) that
these coping mechanisms are in turn related to specific early
adversities. In addition, it was investigated if the recruitment of
specific coping mechanisms is also associated with alexithymia
due to the high relevance of alexithymia in psychodynamic
theories on conversion.

In line with the studies that have identified early adversities and
avoidance of fearful stimuli being associated with MS-fatigue, the
present study selected the trauma model as its theoretical basis.
It explored MS-fatigue in relation to general coping mechanisms
occurring as a response to negative and fearful affects. It aimed
to understand if PwMS with fatigue indeed react with avoidance
to adverse affects, as a manifestation of the individual’s defense
mechanisms proposed in the trauma model. It has also to be
taken into account that to the best of our knowledge no research
exists yet that would allow generating testable hypotheses for a
specific relation between MS-fatigue and dissociation on the one
hand, or MS-fatigue and unconscious phenomena on the other.
Thus, the trauma model treating fatigue as an asymbolic converse
symptom was selected as the basis for the present study. The
other two theoretical perspectives on MS-fatigue were discarded
in this study.
In order to resort to a theoretical and empirically validated
framework that allows distinguishing stable coping responses to
adverse overwhelming emotional states, the schema therapeutic
mode model was utilized (26). Schema therapy that also
resorts to psychodynamic perspectives was applied to the
present research question. It was initially developed to treat
chronic maladaptive response patterns (so-called “schemas”), in
particular in individuals suffering from personality disorders
(27). It is proposed that individuals respond to adverse affects
with recurrent coping patterns (so-called “maladaptive coping
modes”) in terms of fight (overcompensation), flight/faint
(avoidance), or surrender. These maladaptive coping modes
correspond to universal human coping mechanisms (28). They
are thought to originate from adverse childhood experiences
and the frustration of core needs. These early adversities also
include trauma exposure, i.e., events that elicit highly negative
affect (27), where the development of maladaptive coping
modes served to prevent the individual from overwhelming
negative affects. Maladaptive coping modes therefore represent
the conscious and visible response to underlying defense
mechanisms. Early coping mechanisms become maladaptive
when they are inflexible and stable, and prevent the individual
from perceiving and processing potential future situations in an
appropriate way.

Participants

Frontiers in Neurology | www.frontiersin.org

MATERIALS AND METHODS
The study was advertised with the following methods: (1) a link
on the website of the German MS Society (Deutsche Multiple
Sklerose Gesellschaft, DMSG) served to allow direct access to the
online survey (Unipark survey software, Globalpark AG, Hürth);
(2) flyers and newsletters were distributed at a large rehabilitation
center (Kliniken Schmieder Konstanz) and the MS outpatient
clinic of the University Medical Center Hamburg-Eppendorf.
The flyers provided a link to connect to the survey. Sampling
took part from July 2018 to March 2019. Patients with a selfreported diagnosis of MS and an age of at least 18 years were
eligible to participate. A total of 1,490 individuals registered via
the website. 608 (41 %) PwMS completed the study. Table 3 in
the results section provides a detailed overview on the sociodemographic and self-reported clinical data of the PwMS for
the total sample, as well as the sub-groups derived from the
subsequent analyses. To avoid bias due to the imputation of
missing data, only full data sets of 571 PwMS were included for
the final analyses. Prior to enrolment, all participants provided
full informed consent. The ethical review board of the University
of Konstanz approved the study (“BESTÄTIGUNG 6/2018”).
The study was conducted in line with the latest European data
protection regulation (EU-GDPR).

Study Procedure
Before access to the survey was granted, PwMS had to give their
informed consent by clicking the “agree” button referring to
the terms of participation. After accepting the respective terms
and conditions, PwMS were directed to the survey. In a first
step, relevant patient characteristics were assessed (sex, age, MS
duration, disease course, medication, education, family status,
psychiatric disorders), and Patient Determined Disease Steps
[PDDS; (29)] as a measure of disability. For keeping the survey
short, only the most relevant patient characteristics were assessed.
Second, PwMS had to respond to questions from a set of specific
questionnaires (see below). Completing the whole survey did not
take longer than ∼65 min. The data gathered in this study relies
solely on the PwMS’ input. No specific online survey guidelines
were considered.
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Assessment of Fatigue Severity

et al. (38) was administered. The TAS-26 is a reliable and valid
self-report scale comprising 26 items. Each item is rated on a fivepoint Likert scale (“1” = “not at all true” to “5” = “absolutely
true”). The total alexithymia score is the sum of responses to 18
of the 26 items (range: 18–90).

The study included two common measures of fatigue, (1) the
Fatigue Scale for Motor and Cognitive Functions [FSMC; (30)],
and (2) the Chalder Fatigue Questionnaire [CFQ; (31)].
The FSMC comprises 20-items. Ten items serve to measure
symptoms of motor and cognitive fatigue, respectively (30). For
each item, a five-point Likert scale is provided (from “1” =
absolutely agree” to “5” = “absolutely disagree”). In the present
study, the total score, which is the sum of the 20 individuals item
scores (FSMC; range: 20–100) was utilized. Based on a recent
study in a large sample of 1.403 PwMS that investigated the
factorial validity of the FSMC and failed to confirm the validity
of the distinction between the two sub-constructs of motor and
cognitive fatigue (32), only the sum score of the fatigue scale
was considered.
Another well-established measure to assess patients’ fatigue
severity is the CFQ (31). Eleven items refer to symptom severity
of fatigue in the past 4 weeks. A four-point Likert scale (“0” =
“less than usual,” to “3” “much more than usual”) is provided for
the scoring of the responses. For the present study, the German
version was administered (33). As for the FSMC and in line
with the study of Pust and colleagues (32), only the CFQ global
severity score was used and calculated as the sum of all items
(CFQ; range: 0–33).

Assessment of Childhood Adversities
For the assessment of childhood adversities, the present study
made use of the reliable and valid German short-version (15)
of the Childhood Trauma Questionnaire [CTQ; (14)]. The CTQ
is a self-report questionnaire and contained 28 items in the
present study. The CTQ covers the exposure to different types
of childhood adversities. A five-point Likert scale serves to
indicate the frequency of exposure to the various adversity types
(“1” = “never true”; “5” = “very often true”). Five subscales
are distinguished: 1. CTQ emotional abuse; 2. CTQ physical
abuse; 3. CTQ sexual abuse; 4. CTQ emotional neglect, and
5. CTQ physical neglect. For the sum score of each subscale,
each of the five item scores belonging to one subscale are
summed. Subscores thus can range from 5 to 25. The present
study did not consider the additional three-item scale on
social desirability.

Assessment of Maladaptive Coping Modes
As a measure for the PwMS’ maladaptive coping modes, the
German version of the Schema Mode Inventory [SMI; (39)] was
administered. The 118-item questionnaire assesses 18 different
modes according to Young’s schema mode model. For every
item, participants have to rate on a six-point Likert scale,
as to which extend the items apply to them (0 = “never
or almost never” to 6 = “always”). For the present study,
only the 39 items belonging to the maladaptive coping modes
were considered. The 39 items can be assigned to the three
individual responses to psychic stress in terms of Surrender,
Avoidance and Overcompensation, whereas each of the latter two
contains two distinct modes [Avoidance: (1) Detached Protector
(passive avoidance mode), and (2) Detached Self-Soother (active
avoidance mode); Overcompensation: (1) Self-Aggrandizer, and
(2) Bully and Attack mode]. For the calculation of the subscores
for the five maladaptive coping modes, item scores can be
summed (SMI Compliant surrender: 7 items; SMI Detached
Protector: 9 items; SMI Detached Self Soother: 4 items; SMI Self
Aggrandizer: 10 items; SMI Bully and Attack mode: 9 items).
To facilitate the comparison between the different coping mode
scores, mean scale scores (range 0–6) are reported in the
subsequent analyses.

Assessment of Depression Symptoms
The present study made use of the German version of the
Beck Depression Inventory [BDI-II, (34)] as a measure to assess
current symptoms of depression. The BDI comprises 21 items.
The symptom severity for each item can vary between “0” and
“3.” For each symptom, an individual description of its potential
manifestation is provided. Higher values indicate a higher
symptom severity. The total score for depression ranges from 0
to 63. According to the German “Nationale Versorgungs Leitlinie
Unipolare Depression,” the official evidence- and consensusbased clinical practice guidelines (35), score above 13 indicate
clinically relevant depressive symptoms. In the subsequent
analyses, only the seven-item BDI-II-FastScreen score [BDIFastScreen; (36)] was included. The latter one omits items
covering vegetative and somatic aspects of depression and thus
does not overlap with fatigue. It is the sum of seven non-somatic
depression items (e.g., dysphoria, anhedonia, suicidal ideation;
range: 0–21).

Assessment of Disability
The current study made use of the German version of
the Patient Determined Disease Steps (PDDS) a measure of
disability. A nine-point scale is provided (“0” = “normal”
to “8” = “bedridden”) (29). Higher scores indicate a higher
disability. The PDDS serves as a self-report measure but
has demonstrated strong correlations with the neurologistrated Expanded Disability Status Scale [EDSS; (37)], proving
its validity.

Data Analysis
A four-step process was chosen to analyse the data. First, latent
profile analysis (LPA) (40) was utilized to identify subgroups of
PwMS response patterns to distress, as measured by the SMI’s
dysfunctional coping modes items. LPA allows to account for
different response patterns in the modes avoidance, surrender
and overcompensation simultaneously. LPA was conducted using
Mplus Version 7 for Mac. LPA uses latent categorical variables
to identify groups of individuals (classes) with similar response
patterns on a set of manifest variables, i.e., the maladaptive coping

Assessment of Alexithymia
For the assessment of alexithymia, the German version of the
Toronto-Alexithymia-Scale-26 (TAS-26) developed by Kupfer
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R statistics and SPSS 27, applying a cut-off level for significance
of p < 0.05.
Third, to analyse the relation between the PwMS’ maladaptive
coping modes and their depression as well as fatigue symptoms,
a multivariate linear regression model was applied, using AMOS
24 for MAC. The level of disability served as a co-variate.
Non-significant paths were removed in a backward exclusion
procedure. Cut-off criteria to evaluate the model fit were defined
according to Hu and Bentler (43), considering the thresholds
for an at least acceptable fit: CFI (Comparative Fit Index) ≥
0.95; SRMR (Standardized Root Mean Square Residual) < 0.10;
NNFI (Nonnormed Fit Index) ≥ 0.95; RMSEA (Root Mean
Square Error of Approximation) ≤ 0.08. Finally and post-hoc,
a linear regression model was calculated for the prediction
of the Detached Protector mode by childhood maltreatment
and alexithymia.

modes items. In comparison to other statistical approaches that
aim to identify groups of participants within a dataset, LPA
provides the availability of more rigorous empirical criteria
for determining the number of clusters by combining different
fit indicators (41). Due to the positively skewed and nonnormally distributed data in the SMI items, a Poisson model
was preferred over a linear model for continuous data. As the
items’ standard deviations did not exceed the items’ means,
the application of a negative binomial model was discarded.
However, rerunning the analyses with a negative binomial did
not lead to different results. Applying a zero-inflated negative
binomial model to the data was discarded due to unacceptable
fit indices. Latent profile analyses were calculated for two- to
eight-classes models. Poisson models with 100 random sets of
starting values for the initial stage and 50 final stage optimizations
were selected. For the selection of the appropriate number
of classes, indicating the superiority of the final model in
comparison to models with a different number of classes, Lo–
Mendell–Rubin-adjusted likelihood ratio tests (LMR-A) as well
as bootstrap likelihood ratio test (BLRT) were calculated (40).
The Bayesian Information Criterion (BIC) was chosen as a model
fit indicator. To test for differences in the socio-demographic
and clinical variables across the three LPA groups, one-way
analyses of variance (ANOVAs) as well as Chi-Square-tests
were calculated. As a more conservative approach, no alphaadjustment was conducted.
Next, after identifying the most appropriate number of
classes, ANOVAs were conducted with class membership as
the independent variable and mean scores in the SMI modes
Compliant Surrender, Detached Protector, Detached Self-Soother,
Self-Aggrandizer and Bully and Attack mode as dependent
variables. This step served to characterize the coping mode
profiles of the PwMS in the different classes. To test for
differences between class membership in the PwMS’ depression
and fatigue symptoms as well as the level of disability, further
ANOVAs were calculated. Since F-tests are robust to non-normal
distributions (42), tests against normality of the distribution
were not performed. Tamhane t2 post-hoc tests were calculated
to account for unequal variances across classes. Tamhane takes
into account inhomogeneous variances combined with an αcorrection according to Sidak. Analyses were conducted using

RESULTS
Class Assignment by Symptom Profiles
and Differences in Socio-Demographic and
Clinical Variables Across LPA-Groups
For the two- and three-class model of the LPA, LMR-A and BLRT
tests were significant on a p < 0.05 level. For the comparison
between the three- and four classes model, the LMR-A test did
not reach statistical significance. Consequently, the three-class
solution was selected. Considering all available fit measures, the
three classes model (Cluster 1: n = 301; Cluster 2: n = 194;
Cluster 3: n = 76) fulfilled all recommendations for a fitting
model defined by Nylund and colleagues (40). Table 1 gives an
overview of the seven different models’ fit indices.
The mean response profiles in the SMI dysfunctional coping
modes items for the three classes are displayed in Figure 1.
Results in Table 2 indicate the number of cases in each of
the three classes. The posterior probabilities that participants
belonged to their assigned class ranged between 0.81 and 0.95.
Only for the third class, some PwMS could not unequivocally
be assigned to that class and had some overlap in their response
profile with the second class. Still, the model selection produced
a meaningful class assignment with three distinguishable classes,

TABLE 1 | Fit indices for the seven different latent profile analyses.
Modell

Log-likelihood

BIC

Entropy

LMR-A p

BLRT p

2 classes

−35,177.48

70,856.34

0.81

<.001

<.001

3 classes

–35,067.94

70,891.22

0.80

0.025

0.025

4 classes

−35,050.86

71,110.94

0.83

0.172

0.171

5 classes

−34,978.79

71,220.71

0.76

0.267

0.266

6 classes

−34,937.86

71,392.75

0.79

0.194

0.194

7 classes

−34,918.37

71,607.65

0.82

0.526

0.526

8 classes

−34,901.33

71,827.48

0.81

0.531

0.531

Bayesian information criterion (BIC), Lo-Mendell-Rubin adjusted likelihood ratio test (LMRA-A); bootstrap likelihood ratio test (BLRT). Fit indices for the selected 3 classes model are
printed bold.
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FIGURE 1 | Item response profiles of the three classes of PwMS in the five SMI maladaptive coping modes. The items belonging to the coping strategy of surrender
are colored in light gray. The items belonging to avoidance (Detached Protector and Detached Self-Soother) are colored white. Colored in dark gray are those items
belonging to overcompensation, i.e., the Self-Aggrandizer mode and the Bully and Attack mode. The estimated means were derived from the previous LPA.

one-way ANOVAs for the five SMI dysfunctional coping modes:
(1) Compliant Surrender [F (2, 569) = 86.33, p < 0.001, η2p = 0.23],
(2) Detached Protector [F (2, 569) = 403.70, p < 0.001, η2p = 0.59],
(3) Detached Self-Soother [F (2, 569) = 118.87, p < 0.001, η2p =
0.30], (4) Self-Aggrandizer [F (2, 569) = 161.63, p < 0.001, η2p =
0.36], and (5) Bully and Attack mode [F (2, 569) = 264.79, p <
0.001 η2p = 0.48].
All post-hoc Tamhane t2 tests for pairwise comparisons
were also statistically significant, except for the difference
between the mean SMI Detached Self-Soother score of class
2 and class 3 (p = 0.071), i.e., the actively avoidant coping
mode. However, when taking the obtained effect sizes into
account, only (1) the pronounced Surrender coping in class
2, (2) the pronounced Overcompensation coping in class 3,
and (3) the pronounced Avoidance coping in both classes
2 and 3 compared to class 1 could be considered as
meaningful.
Thus, the results revealed three classes with distinct symptom
profiles. Class 1 (Low overall dysfunctional coping) had the lowest
scores in all SMI maladaptive coping modes compared to the
other two classes, PwMS in class 2 (Avoidance/Surrender coping)
rather demonstrate maladaptive coping in terms of Surrender
and Avoidance, whereas class 3 (Avoidance/Overcompensation)

TABLE 2 | Average posterior probabilities for the 3-class model.
class

N

1

2

3

class 1
class 2

301

0.95

0.04

0.01

194

0.07

0.89

class 3

0.03

76

0.04

0.15

0.81

Posterior probabilities represent the probability that an individual belongs to the respective
assigned class. Bold values represent the average probabilities of the corresponding
classes.

as also supported by the entropy value of 0.80 [Table 1; see (44)
for statistical details].
Table 3 displays the descriptive statistic for the sociodemographic and clinical variables, (1) for the total sample, as
well as (2) for the three LPA classes. There were no statistically
significant differences across the three classes, except for the
variable “highest degree” and “current psychiatric disorder.” For
the latter variable, no difference was obtained between classes 2
and 3.

Differences in Maladaptive Coping Modes
Across Classes
In a second step (for graphic illustration, see Figure 2), mean
differences between the three classes were compared using
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TABLE 3 | Socio-demographic and clinical data (1) of the total sample, (2) and separated by LPA classes.
LPA class
Measure

Total sample

class 1

class 2

class 3

(n = 571)

(n = 301)

(n = 194)

(n = 76)

Statistics

Female

438 (76.7)

238 (79.1)

149 (76.8)

51 (67.1)

Male

133 (23.3)

63 (20.9)

45 (23.2)

25 (32.9)

43.4 (10.9)

44.0 (11.1)

42.8 (10.9)

42.5 (9.7)

F (2, 568) = 0.96, p = 0.385

9.1 (7.6)

9.7 (8.1)

8.4 (7.2)

8.4 (7.0)

F (2, 568) = 2.21, p = 0.111

Yes

399 (69.9)

211 (70.1)

139 (71.6)

49 (64.5)

Chi2 (2) = 1.35, p = 0.509

No

172 (30.1)

90 (29.9)

55 (28.4)

27 (35.5)

7 (1.2)

3 (1.0)

3 (1.5)

1 (1.3)

RRMS

392 (68.7)

210 (69.8)

130 (67.0)

52 (68.4)

PPMS

52 (9.1)

22 (7.3)

23 (11.9)

7 (9.2)

SPMS

75 (13.1)

45 (15.0)

21 (10.8)

9 (11.8)

Not specified

45 (7.9)

21 (7.0)

17 (8.8)

7 (9.2)

No school degree

2 (0.4)

0 (0.0)

1 (0.5)

1 (1.3)

Lower-secondary
qualification
(Hauptschulabschluss)

39 (6.8)

20 (6.6)

11 (5.7)

8 (10.5)

Intermediate general
qualification (Mittlere
Reife)

173 (30.3)

87 (28.9)

71 (36.6)

15 (19.7)

University entrance
qualification (Abitur)

357 (62.5)

194 (64.5)

111 (57.2)

52 (68.4)

Sex n (%)

Age (M ± SD)
Disease duration in years (M ±
SD)

Chi2 (2) = 4.86, p = 0.088

Medication n (%)

Disease course n (%)
Primary manifestation

Chi2 (8) = 5.42, p = 0.712

Highest school degree
Chi2 (6) = 12.15, p = 0.059

Highest degree
No vocational training

25 (4.4)

12 (4.0)

9 (4.6)

4 (5.3)

Vocational training
(Lehre)

246 (43.1)

117 (38.9)

103 (53.1)

26 (34.2)

Technical school
(Fachschule)

97 (17.0)

49 (16.3)

27 (13.9)

21 (27.6)

University
degree/polytechnic
degree

203 (35.6)

123 (40.9)

55 (28.4)

25 (32.9)

Chi2 (6) = 19.02, p = 0.004

Family status
Married, living together

274 (48.0)

151 (50.2)

84 (43.3)

39 (51.3)

Married, living apart

11 (1.9)

5 (1.7)

3 (1.5)

3 (3.9)

Same-sex union, living
together

2 (0.4)

2 (0.7)

0 (0.0)

0 (0.0)

Cohabiting

116 (20.3)

63 (20.9)

38 (19.6)

15 (19.7)

Divorced

21 (3.7)

15 (5.0)

4 (2.1)

2 (2.6)

Widowed

7 (1.2)

3 (1.0)

4 (2.1)

0 (0.0)

140 (24.5)

62 (20.6)

61 (31.4)

17 (22.4)

Single

Chi2 (12) = 16.13, p = 0.185

Current psychiatric disorder n (%)
Yes

164 (28.7)

55 (18.3)

77 (39.7)

32 (42.1)

No

407 (71.3)

246 (81.7)

117 (60.3)

44 (57.9)

Chi2 (2) = 34.11, p < 0.001 (Chi2 (1) = 0.13, p = 0.716)

RRMS, relapsing–remitting multiple sclerosis; PPMS, primary progressive multiple sclerosis; SPMS, secondary progressive multiple sclerosis. Test statistics refer to the comparisons
between the three LPA classes. For the variable “current psychiatric disorder,” test statistics in brackets refer to the comparison of class 2 and 3 only.
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FIGURE 2 | Differences in maladaptive coping modes between the three classes. For each coping mode, mean item scores (±SD) are displayed. Asterisks highlight
statistically significant differences across classes.

FIGURE 3 | Differences in disability, fatigue and depression symptoms between the three classes. For each measure, mean total scores (±SD) are displayed.
Asterisks highlight statistically significant differences across classes.

tends to demonstrate dysfunctional coping in terms of
Overcompensation and Avoidance.
There was no difference in the disability between the three
classes [mean class 1 (SD): 2.3 (1.9); mean class 2 (SD): 2.5 (1.8);
mean class 3 (SD): 2.5 (2.0); F(2, 569) = 0.82, p < 0.442, η2p = 0.03].
The fatigue severity as well as the depression severity differed
between the three groups [FSMC: mean class 1 (SD): 68.2 (17.6);
mean class 2 (SD): 77.6 (13.0); mean class 3 (SD): 74.7 (13.2);
F (2, 569) = 22.32, p < 0.001, η2p = 0.07; BDI-FastScreen: mean
class 1 (SD): 2.5 (2.4); mean class 2 (SD): 6.8 (3.5); mean class 3
(SD): 5.8 (3.7); F (2, 569) = 124.49, p < 0.001, η2p = 0.31], however,
the post-hoc calculated Tamhane t2 tests only revealed higher
symptoms in classes 2 and 3, but no differential symptom pattern
between the latter two groups (see Figure 3).
Thus, PwMS with maladaptive coping mechanisms in
relation to adverse emotional states reported more severe
fatigue symptoms. However, a specific association between
fatigue symptoms and either more pronounced Surrender or
Overcompensation was not yet supported. Consequently, a

Frontiers in Neurology | www.frontiersin.org

path model was calculated for the specific association between
the SMI dysfunctional coping modes and fatigue as well
depression symptoms.

Predicting Fatigue and Depression
Symptoms From Disability and
Dysfunctional Coping Modes
A path model was calculated with the five SMI maladaptive
coping modes and disability as predictors as well as the PwMS’
depression and fatigue symptoms as dependent variables. The
aim was to identify specific relations between maladaptive
coping modes and depressions as well as fatigue symptoms,
disentangling the relative contribution of the different modes
to depression and fatigue symptoms. The final path model
after stepwise removal of insignificant paths, in order to
improve model fit, is displayed in Figure 4. For a better visual
representation, the beta coefficients for the two significant
predictor variables (Detached Protector and PDDS) and fatigue
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TABLE 4 | Results of the regression analysis on the relation between childhood
maltreatment, alexithymia and the SMI detached protector mode.
Detached Protector Mode

CTQ_S1_ emotional abuse

β

p

0.14

0.005

CTQ_S2_ physical abuse

−0.02

0.614

CTQ_S3_ sexual abuse

−0.03

0.318

0.17

<0.001

CTQ_S4_ emotional neglect
CTQ_S5_ physical neglect
TAS_26_total_score
Model

<-0.01

0.947

0.56

<0.001

F (6, 564) = 75.15,

<0.001

R2adj = 0.44
Standardized regression coefficients are displayed. Significant values are printed bold.

and alexithymia on this mode were analyzed. This analysis
was performed post-hoc, following the results obtained by Pust
et al. (13) on the relation between childhood maltreatment,
maladaptive schemas and fatigue symptoms. A linear regression
analysis with the CTQ subscales and the TAS-26 as predictors
and the Detached Protector mode as dependent variable was
calculated. The final regression model is displayed in Table 4.
Only the influence of CTQ emotional abuse, CTQ emotional
neglect and the TAS-26 on the dependent variable Detached
Protector mode were significant. Forty-four percentage of the
Detached Protector mode’s variance could be explained by
the final model [F (6, 564) = 75.15, p < 0.001, f2 = 0.79,
(1–β) > 0.99]. The maximal value of the Variance Inflation
Factor (VIF) was 2.39, allowing the neglect of multicollinearity.
The residuals did not deviate significantly from the normal
distribution (Kolmogorov–Smirnov, p > 0.999). Neither was
there a noteworthy influence of outliers (maximal Cook’s d =
0.05). Thus, the calculated regression analysis had an excellent fit.
The results indicate that among different early adversities, only
childhood emotional neglect and emotional abuse are associated
by the development of later detached/avoidant coping as a
significant predictor of fatigue symptoms. A significantly larger
effect was even obtained for the impact of alexithymia on the
Detached Protector mode.

FIGURE 4 | Pathmodel for the relation between the five SMI maladaptive
coping modes, the PwMS’ disability and the fatigue as well as
depression symptoms.

(FSMC) as an outcome variable are printed in gray. The
model fit for the final model was excellent [Chi2 (5) = 4.58,
p = 0.470, Chi2 /df = 1.12, CFI > 0.99, RMSEA < 0.01].
Additionally, this model was confirmed with another fatigue
measure [CFQ; Chi2 (5) = 7.31, p = 0.199, Chi2 /df =
1.12, CFI = 0.99, RMSEA = 0.03]. Thus, whereas depression
symptoms were not specifically predicted by one of the SMI
dysfunctional coping modes, only the Detached Protector
mode, representing detachment/avoidance as a coping strategy,
predicted fatigue symptoms, irrespective of class assignment.
Considering the magnitude of the standardized beta coefficients
(0.33 for disability and 0.34 for the Detached Protector) it
must be emphasized that psychological factors in terms of
detached/avoidant coping make the same contribution to fatigue
symptoms than reported physical symptoms. Replicating the
model with the CFQ fatigue measure instead of the FSMC, even
demonstrated that the standardized effect for the coping mode is
more than twice as large than reported physical disability (0.16
for disability and 0.35 for the Detached Protector).

DISCUSSION
The present study aimed to provide a new psychosomatic
conversion perspective on MS-fatigue. It combined a
psychodynamic perspective on traumatic conversion with datadriven quantitative methods, utilizing the schema therapeutic
mode model as an integrative conceptual framework. In a
first step, PwMS were distinguished by their characteristic
maladaptive coping strategies. These coping strategies
represented the PwMS responses to adverse emotional states
and can be distinguished into surrender, avoidance, and
overcompensation. Latent profile analysis reveals three distinct
groups of (1) PwMS with low overall maladaptive coping, (2)
PwMS with heightened avoidance/surrender coping modes,

The Relation Between Childhood Trauma,
Alexithymia and the Detached Protector
Mode
Finally, to explain the variance of the Detached Protector
mode, the influence of the CTQ childhood trauma subscales
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negative effects in the early life course of PwMS, which have
also been perceived in terms of bodily reactions and somatic
excitation. However, due to a yet unspecified inability to process
the excitation in the psychological realm, the individual tends to
resort to splitting as an - in a broader sense -avoiding as well
as protecting defense mechanism, being unconscious (46), and
detachment/avoidance as the corresponding coping mechanism
in line with the schema-therapeutic mode model (as indicated
by the conscious Detached Protector mode). At a certain point,
either prior or during the MS-disease, the overwhelming part of
emotional excitation is discharged into the body and manifests
the bodily symptom of fatigue. This corresponds to the somatic
manifestation of the Detached Protector mode as a general
coping strategy. In addition, the large effect size obtained for the
relation between alexithymia and the Detached Protector mode
supports the theoretical considerations made by psychoanalysts
such as Sifneos (47) and Nemiah (48), stating that alexithymic
patients would only perceive the physical qualities of their
emotions. PwMS with detached/avoidant coping modes tend to
be detached to their emotional experiences. However, they report
high levels of perceived fatigue, although they do not differ in
their subjective disability from those PwMS who demonstrate
low levels of maladaptive coping and low levels of fatigue. It
is plausible, in line with the work of Pirlot and Corcos (49),
that alexithymia as an early resistance to overwhelming emotions
shares functional properties with the Detached Protector mode
as a coping mechanism to overwhelming emotions, and fatigue,
as the potential bodily manifestation of it. Its association with
childhood adversities also supports the view that the Detached
Protector mode develops as a coping mechanism dealing with
adverse emotions. It is noteworthy, that emotionally adverse
experiences in particular seem to recruit these processes.
Since the present study suggests an asymbolic trauma-related
perspective on MS-fatigue, future research could also aim at
establishing a link between the psychoneurotic conversion model
and MS-fatigue, or even linking it to Janet’s understanding
of dissociation. In accordance with the view of a symbolic
conflictual conversion, fatigue would symbolize both, (1) the
early trauma/conflict, indicated by emotional abuse/neglect
(“my primary caregivers were so exhausted that they couldn’t
adequately fulfill my needs”), and (2) the plea trying to mobilize
the environment (“I’m exhausted, I feel underserved”) (50).
From a psychoanalytical view, fatigue could also be seen as a
symptom that arises from a desire (for example for attachment)
and the moral prohibition on realizing this desire (51). In the
first, traumatic case of the conversion model, fatigue would like
an emotional exhaustion, following traumatic injuries. In the
second, conflictual case, fatigue would be the symbolization of an
emotional blockade. The CTQ would then represent the adverse
inter-subjective emotion regulation disorder, whereas the SMI
would represent the symbolization of this disorder. However,
to investigate the appropriateness of the symbolic conversion
model to explain the etiology and nature of MS-fatigue by means
of an empirical study, it would be mandatory to also assess
unconscious phenomena, such as the individual’s conflicts or
defense mechanisms. The study could be extended by applying
measures, such as the Defense Style Questionnaire (52) or the

and (3) PwMS with heightened avoidance/overcompensation
coping modes.
On a somatic level, the three groups did not differ in
their self-reported physical disability, measured with the PDDS.
Thus, the presence of maladaptive coping in PwMS doesn’t
seem to be associated with difference in perceived somatic
disability. There were also no statistically significant differences
in other clinical or socio-demographic variables, such as disease
course, medication or age. However, both groups of PwMS with
heightened maladaptive coping modes also reported significantly
higher fatigue as well as depression symptoms than PwMS with
low overall maladaptive coping. This means that those PwMS that
generally tend to utilize maladaptive coping strategies in order
to deal with inner negative and stressful emotional states are
also those individuals that report more subjectively experienced
fatigue and depression symptoms.
This first step was however not yet sufficient to draw
conclusions on a specific relation between maladaptive coping
modes and fatigue or depression symptoms that might reflect
a functional property of MS-fatigue. A subsequent path model
was computed. To disentangle depression from fatigue, both
constructs served as dependent variables. The BDI-FastScreen
was used to capture the non-somatic features of depression
only. A noticeable pattern was observed: depression and fatigue
symptoms were correlated as widely described in the scientific
literature (45). For depression symptoms, there was no specific
relation with any of the maladaptive coping modes. This
means that an individual that generally tends to resort to any
maladaptive coping strategy also experiences heightened levels
of depression. Moreover, the subjectively perceived somatic
disability was not associated with depression. Contrary, fatigue
was specifically predicted by the detached/avoidant coping mode.
Moreover, the magnitude of this latter effect was similar and
apparently even higher than the effect of physical disability
on fatigue symptoms. This result speaks for a highly specific
functional relation between detached/avoidant coping behavior,
subjectively perceived disability, and fatigue. In combination
with the aforementioned results, it indicates on the one hand
that increased perceived somatic disability is one factor that is
associated with MS-fatigue, irrespective of maladaptive coping,
stressing a somatic link. On the other hand, detached/avoidant
coping reflects a psychological mechanism that is linked
to MS-fatigue.
In a last step, regression analysis was utilized to predict the
Detached Protector mode from adverse childhood experiences
and alexithymia. A high specificity was obtained for the impact
of early emotional abuse and neglect, as well as alexithymia. This
result is in line with the publication by Pust et al. (13) that focused
on specific trait characteristics of PwMS with fatigue. Taken
together, it can be hypothesized, based on the present results, that
fatigue might reflect one facet of detached/avoidant coping that is
distinct to depression and selectively related to adverse emotional
childhood experiences. How can these results be transferred to
the asymbolic trauma model of conversion?
The results of the present study can be interpreted in line with
the trauma model of conversion as follows: The results suggest
that emotional childhood adversities have elicited overwhelming
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as well as the application of psychotherapeutic interventions
(55), or even the identification of PwMS that are susceptible
to the development of fatigue due to certain etiological risk
factors. It also has to be noted that with the introduction of
DSM 5, the criterion of a psychogenic cause in conversion
disorders has been deleted (16). However, the present study
confirms that a psychogenic perspective on fatigue can have
valuable implications for the understanding of its genesis.
Consequently, keeping a conversion perspective on somatic
disorders in both, practice and research, remains as topical as
ever (56). Especially since embodiment entered neuroscience
(57), the interaction of bodily states and emotions has
received visibility also in the empirical sciences and the
treatment of trauma-associated ill-health (58). Therefore, the
obstacle of an underrepresentation of the conversion model
in contemporary publications (59) must not distract from the
numerous scientific publications that have proven the asset of the
conversion models and the promising future avenues they still
might provide.

OPD structure questionnaire (53). However, it also has to be
considered that the assessment of psychodynamic constructs
by means of an online assessment might face limitations too.
Additional interviews by clinical experts could serve to evaluate
the validity of online data. For the application of the dissociation
model, it can only be speculated, whether or not an individual
could recall childhood adversities in an online assessment, if these
experiences are dissociated.
The study also faces some limitations: one key limitation of
the present study is that all data were obtained cross-sectionally
and thus are correlational in nature. The schema-therapeutic
mode model implies that maladaptive coping modes originate in
early childhood and manifest in later life. However, there might
exist a recall-bias for certain childhood adversities in individuals
with different maladaptive coping modes. Additionally, for the
evaluation of the external validity of the present study, it has to
be considered that data was gathered web-based. The clinical data
as well as the socio-demographic data -including disease course,
medication, and presence of a psychiatric disorder- assessed in
this study relies on PwMS’ self-reports. A selection bias for the
PwMS sample can also not be excluded. The high levels of fatigue
in the present sample might result from the advertisement of
the study that focused on fatigue. Thus, the external validity of
the data might be particularly tailored to PwMS with fatigue.
Likewise, depression scores were relatively high, lying above
the clinical cut-off scores that are commonly found among
PwMS (54). The use of structured clinical interviews would
have helped to validate symptoms. As the data assessment was
web-based, the participation of bed-ridden patients or patients
who do not have access to the Internet might have been
limited. Regarding the external validity of the applied measures,
it has to be considered that the present study relied on a
measure that was developed to assess schema modes but not
psychodynamic constructs. Even if schema therapy has adopted
psychodynamic theories and concepts, its validity to capture
those constructs that are vital to study a conversion model
might be limited. Mixed methods approaches could help to
overcome potential limitations that derive from the assessment
of more differentiated psychodynamic processes by means of
standardized questionnaires.
Taking into account the strengths and limitations of
the present study, it provides a first approximation to the
understanding of MS-fatigue in accordance with the asymbolic
trauma model of conversion. To the best of our knowledge, this
is the first study that tried to take a psychodynamic perspective
on MS-fatigue by means of a data-driven empirical approach. To
overcome the limitations of the present study and broaden the
understanding of fatigue as an at least partial conversion disorder,
future studies should try to utilize expert interviews and include
psychodynamic measures specifically.
Deepening the understanding of the psychological roots
of MS-fatigue could help to inform its successful treatment

Frontiers in Neurology | www.frontiersin.org

DATA AVAILABILITY STATEMENT
The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

ETHICS STATEMENT
The studies involving human participants were reviewed and
approved by University of Konstanz ethics review board,
University of Konstanz, Germany. The patients/participants
provided their written informed consent to participate in
this study.

AUTHOR CONTRIBUTIONS
GP, RS, and SG designed the study. GP, CD, and
JR were responsible for data collection. GP and RW
conducted the statistical analysis and the data preprocessing. GP, RS, and LG wrote the manuscript.
CD, JR, MK, RW, and BR critically revised the
manuscript. All authors interpreted the results and gave
critical feedback.

ACKNOWLEDGMENTS
We thank the Kliniken Schmieder, Clinic for Neurology
and Neurological Rehabilitation, Konstanz, Germany and the
German Multiple Sclerosis Society (DMSG) for supporting the
data collection. We thank Professor Dr. Christoph Heesen,
Professor Dr. Anne Rahn, and Dr. Jana Pöttgen for their support
and discussion.

11

April 2021 | Volume 12 | Article 652177

Pust et al.

Childhood Adversities, Coping, and MS-Fatigue

REFERENCES

21. Smadja C. The place of affect in the psychosomatic economy. In: Aisenstein M,
Rappaport de Aisemberg E, editors. Psychosomatics Today. A Psychoanalytic
Perspective. London: Karnac (2010). p. 145–61.
22. De Greck M, Bölter A, Lehmann L, Ulrich C, Stockum E, Enzi B, et al. Changes
in brain activity of somatoform disorder patients during emotional empathy
after multimodal psychodynamic psychotherapy. Front Hum Neurosci. (2013)
7:410. doi: 10.3389/fnhum.2013.00410
23. Sami-Ali M. Penser le Somatique – Imaginaire et Pathologie. Paris:
Dunod (2006).
24. Gubb K. Psychosomatics today: a review of contemporary theory and practice.
Psychoanal Rev. (2013) 100:103–42. doi: 10.1521/prev.2013.100.1.103
25. Maldonado JR, Spiegel D. Conversion disorder. In: Phillips KA, editor. Review
of Psychiatry. Vol. 20. Washington: APPI (2001). p. 95–128..
26. Arntz A, Jacob G. Schema Therapy in Practice: An Introductory Guide to the
Schema Mode Approach. Chichester: John Wiley & Sons (2017).
27. Roediger E, Stevens BA, Brockman R. Contextual Schema Therapy: An
Integrative Approach to Personality Disorders, Emotional Dysregulation, and
Interpersonal Functioning. Oakland, CA: New Harbinger Publications (2018).
28. Schauer M, Elbert T. Dissociation following traumatic stress. J Psychol. (2010)
218:109–27. doi: 10.1027/0044-3409/a000018
29. Learmonth YC, Motl RW, Sandroff BM, Pula JH, Cadavid D. Validation of
patient determined disease steps (PDDS) scale scores in persons with multiple
sclerosis. BMC Neurol. (2013) 13:37. doi: 10.1186/1471-2377-13-37
30. Penner IK, Raselli C, Stöcklin M, Opwis K, Kappos L, Calabrese P. The
fatigue scale for motor and cognitive functions (FSMC): validation of a new
instrument to assess multiple sclerosis-related fatigue. Multiple Scler J. (2009)
15:1509–17. doi: 10.1177/1352458509348519
31. Chalder T, Berelowitz G, Pawlikowska T, Watts L, Wessely S, Wright D,
et al. Development of a fatigue scale. J Psychosom Res. (1993) 37:147–
53. doi: 10.1016/0022-3999(93)90081-P
32. Pust GE, Pöttgen J, Randerath J, Lau S, Heesen C, Gold SM,
et al. In search of distinct MS-related fatigue subtypes: results
from a multi-cohort analysis in 1.403 MS patients. J Neurol. (2019)
266:1663–73. doi: 10.1007/s00415-019-09311-2
33. Martin A, Staufenbiel T, Gaab J, Rief W, Brähler E. Messung chronischer
Erschöpfung–Teststatistische Prüfung der Fatigue Skala (FS). Z Klin Psychol
Psychother. (2010) 39:33–44. doi: 10.1026/1616-3443/a000010
34. Kühner C, Bürger C, Keller F, Hautzinger M. Reliabilität und Validität
des revidierten Beck-Depressionsinventars (BDI-II). Der Nervenarzt. (2007)
78:651–6. doi: 10.1007/s00115-006-2098-7
35. Schneider F, Härter M, Schorr S. (editors). S3-Leitlinie/Nationale
VersorgungsLeitlinie Unipolare Depression. Berlin: Springer; Verlag (2017).
36. Kliem S, Mößle T, Zenger M, Brähler E. Reliability and validity of the beck
depression inventory-fast screen for medical patients in the general German
population. J Affect Disord. (2014) 156:236–9. doi: 10.1016/j.jad.2013.11.024
37. Kurtzke JF. Rating neurologic impairment in multiple sclerosis: an
expanded disability status scale (EDSS). Neurology. (1983) 33:1444–
4. doi: 10.1212/WNL.33.11.1444
38. Kupfer J, Brosig B, Brähler E. Toronto-Alexithymie-Skala-26: TAS-26; Deutsche
Version. Göttingen: Hogrefe (2001).
39. Reiss N, Dominiak P, Harris D, Knörnschild C, Schouten E, Jacob GA.
Reliability and validity of the German version of the schema mode inventory.
Eur J Psychol Assess. (2012) 28:297–304. doi: 10.1037/t33443-000
40. Nylund KL, Asparouhov T, Muthén BO. Deciding on the number of classes in
latent class analysis and growth mixture modeling: A Monte Carlo simulation
study. Struct Eq Model. (2007) 14:535–69. doi: 10.1080/10705510701575396
41. Meyer JP, Stanley LJ, Vandenberg RJ. A person-centered approach to
the study of commitment. Hum Resour Manag Rev. (2013) 23:190–
202. doi: 10.1016/j.hrmr.2012.07.007
42. Blanca MJ, Alarcón R, Arnau J, Bono R, Bendayan R. Non-normal
data: Is ANOVA still a valid option? Psicothema. (2017) 29:552–7.
doi: 10.7334/psicothema2016.383
43. Hu LT, Bentler PM. Cutoff criteria for fit indexes in covariance structure
analysis: conventional criteria versus new alternatives. Struct Eq Model
Multidiscip J. (1999) 6:1–55. doi: 10.1080/10705519909540118
44. Celeux G, Soromenho G. An entropy criterion for assessing
the number of clusters in a mixture model. J Class. (1996)
13:195–212. doi: 10.1007/BF01246098

1. Penner IK, Paul F. Fatigue as a symptom or comorbidity of neurological
diseases. Nat Rev Neurol. (2017) 13:662. doi: 10.1038/nrneurol.2017.117
2. Multiple Sclerosis Council for Clinical Practice Guidelines. Fatigue and
Multiple Sclerosis: Evidence-based Management Strategies for Fatigue in
Multiple Sclerosis: Clinical Practice Guidelines. The Council (1998).
3. Jakimovski D, Guan Y, Ramanathan M, Weinstock-Guttman B, Zivadinov
R. Lifestyle-based modifiable risk factors in multiple sclerosis: review of
experimental and clinical findings. Neurodegen Dis Manag. (2019) 9:149–
72. doi: 10.2217/nmt-2018-0046
4. Patejdl R, Penner IK, Noack TK, Zettl UK. Multiple sclerosis
and fatigue: a review on the contribution of inflammation and
immune-mediated neurodegeneration. Autoimmunity Rev. (2016)
15:210–20. doi: 10.1016/j.autrev.2015.11.005
5. Bol Y, Duits AA, Hupperts RM, Vlaeyen JW, Verhey FR. The psychology of
fatigue in patients with multiple sclerosis: a review. J Psychosomat Res. (2009)
66:3–11. doi: 10.1016/j.jpsychores.2008.05.003
6. Bol Y, Duits AA, Lousberg R, Hupperts RM, Lacroix MH, Verhey FR,
et al. Fatigue and physical disability in patients with multiple sclerosis:
a structural equation modeling approach. J Behav Med. (2010) 33:355–
63. doi: 10.1007/s10865-010-9266-8
7. Wijenberg ML, Stapert SZ, Köhler S, Bol Y. Explaining fatigue in multiple
sclerosis: cross-validation of a biopsychosocial model. J Behav Med. (2016)
39:815–22. doi: 10.1007/s10865-016-9749-3
8. Yang TT, Wang L, Deng XY, Yu G. Pharmacological treatments for fatigue
in patients with multiple sclerosis: a systematic review and meta-analysis. J
Neurol Sci. (2017) 380:256–61. doi: 10.1016/j.jns.2017.07.042
9. Moss-Morris R, Harrison AM, Safari R, Norton S, van der Linden
ML, Picariello F, et al. Which behavioural and exercise interventions
targeting fatigue show the most promise in multiple sclerosis? A systematic
review with narrative synthesis and meta-analysis. Behav Res Ther. (2019)
137:103464. doi: 10.1016/j.brat.2019.103464
10. Asano M, Berg E, Johnson K, Turpin M, Finlayson ML. A
scoping review of rehabilitation interventions that reduce fatigue
among adults with multiple sclerosis. Disabil Rehabil. (2015)
37:729–38. doi: 10.3109/09638288.2014.944996
11. Slatman J. Reclaiming embodiment in medically unexplained physical
symptoms (MUPS). In: Aho K, editor. Existential Medicine. Lanham: Rowman
& Littlefield (2018). p. 101–14.
12. Matesic I, Marcinko I. Identifying the relevant determinants of MS related
fatigue: the role of the clinical indicators of disease and personality.
Multiple Scler Relat Disord. (2020) 42:102054. doi: 10.1016/j.msard.2020.
102054
13. Pust GEA, Dettmers C, Randerath J, Rahn A, Heesen C, Schmidt R, et al.
Fatigue in multiple sclerosis is associated with childhood adversities. Front
Psychiatry. (2020) 11:811. doi: 10.3389/fpsyt.2020.00811
14. Bernstein DP, Stein JA, Newcomb MD, Walker E, Pogge D, Ahluvalia
T, et al. Development and validation of a brief screening version of
the childhood trauma questionnaire. Child Abuse Neglect. (2003) 27:169–
90. doi: 10.1016/S0145-2134(02)00541-0
15. Klinitzke G, Romppel M, Häuser W, Brähler E, Glaesmer H. Die deutsche
Version des childhood trauma questionnaire (CTQ)–psychometrische
Eigenschaften in einer bevölkerungsrepräsentativen Stichprobe. Psychother
Psychosomat Med Psychol. (2012) 62:47–51. doi: 10.1055/s-0031-1295495
16. American Psychiatric Association. Diagnostic and Statistical Manual of Mental
Disorders. 5th ed. Washington, DC: Author (2013).
17. Ballmaier M, Schmidt R. Conversion disorder revisited. Funct Neurol.
(2005) 20:105–13.
18. Kanaan RA, Craig TK. Conversion disorder and the trouble with trauma.
Psychol Med. (2019) 49:1585–8. doi: 10.1017/S0033291719000990
19. Gottlieb RM. Psychosomatic medicine: the divergent legacies
of Freud and Janet. J Am Psychoanal Assoc. (2003) 51:857–
81. doi: 10.1177/00030651030510031001
20. Freud S. An outline of psycho-analysis. In: Strachey J, editor. The Standard
Edition of the Complete Psychological Works of Sigmund Freud, Volume XXIII.
(1937-1939): Moses and Monotheism, An Outline of Psycho-Analysis and Other
Works. London: Hogarth Press (1964). p. 139–208.

Frontiers in Neurology | www.frontiersin.org

12

April 2021 | Volume 12 | Article 652177

Pust et al.

Childhood Adversities, Coping, and MS-Fatigue

45. Wood B, Van Der Mei IAF, Ponsonby AL, Pittas F, Quinn S,
Dwyer T, et al. Prevalence and concurrence of anxiety, depression
and fatigue over time in multiple sclerosis. Multiple Scler J. (2013)
19:217–24. doi: 10.1177/1352458512450351
46. Burland JA. Splitting as a consequence of severe abuse in childhood. Psychiatr
Clin. (1994) 17:731–42. doi: 10.1016/S0193-953X(18)30083-2
47. Sifneos PE. Problems of psychotherapy with patients with alexythimic
characteristics and bodily disease. Psychother Psychosomat. (1975) 26:65–
70. doi: 10.1159/000286912
48. Nemiah JC. Alexithymia and psychosomatic illness. J Contin Educ.
(1978) 39:25–37.
49. Pirlot G, Corcos M. Understanding alexithymia within a
psychoanalytical framework. Int J Psycho Anal. (2012) 93:1403–
25. doi: 10.1111/j.1745-8315.2012.00657.x
50. Israël L, Müller P, Posch P, Mertens W. Die unerhörte Botschaft der Hysterie.
München: Reinhardt (1983).
51. Goetzmann L, Siegel A, Ruettner B. The axis of psychosomatic totality,
the concept of psychosomatic conversion, and the process of somatic
disorganization. Eur J Psychoanal. (2020).
52. Saint Martin C, Valls M, Rousseau A, Callahan S, Chabrol H. Psychometric
evaluation of a shortened version of the 40-item Defense Style Questionnaire.
Int J Psychol Psychol Ther. (2013) 13:215–24. doi: 10.1016/j.sbspro.2015.
03.076c
53. Zimmermann J, Dahlbender RW, Herbold W, Krasnow K,
Turrion CM, Zika M, et al. The OPD structure questionnaire
captures the general features of personality disorder. Psychother
Psychosomat Med Psychol. (2014) 65:81–3. doi: 10.1055/s-00341395626
54. Schippling S, O’Connor P, Knappertz V, Pohl C, Bogumil T, Suarez G, et al.
Incidence and course of depression in multiple sclerosis in the multinational
BEYOND trial. J Neurol. (2016) 263:1418–26. doi: 10.1007/s00415-0168146-8
55. van den Akker LE, Beckerman H, Collette EH, Eijssen IC, Dekker J, de
Groot V. Effectiveness of cognitive behavioral therapy for the treatment of

Frontiers in Neurology | www.frontiersin.org

56.

57.

58.

59.

fatigue in patients with multiple sclerosis: a systematic review and metaanalysis. J Psychosomat Res. (2016) 90:33–42. doi: 10.1016/j.jpsychores.2016.
09.002
Goetzmann L, Siegel A, Ruettner B. The connectivity/conversion paradigmA new approach to the classification of psychosomatic disorders. New Ideas
Psychol. (2019) 52:26–33. doi: 10.1016/j.newideapsych.2018.08.001
Matheson HE, Barsalou LW. Embodiment and grounding in cognitive
neuroscience. Stevens’ Handb Exp Psychol Cogn Neurosci. (2018) 3:1–
27. doi: 10.1002/9781119170174.epcn310
Füstös J, Gramann K, Herbert BM, Pollatos O. On the embodiment of emotion
regulation: interoceptive awareness facilitates reappraisal. Soc Cogn Affect
Neurosci. (2013) 8:911–7. doi: 10.1093/scan/nss089
Federschmidt
H.
Können
somatische
Erkrankungen
einen≫
symbolischen Ausdrucksgehalt ≪besitzen? Überlegungen auf der Basis
psychoneuroimmunologischer Zusammenhänge. Ärztliche Psychother.
(2017) 12:163–9.

Conflict of Interest: GP received speaker honoraria and project funding from
Genzyme Sanofi and speaker honoraria from Novartis. CD has received honoraria
from Novartis and Merck. RS reports speaker honoraria from Novartis. SG reports
honoraria from Mylan GmbH, Almirall S. A., and Celgene and research grants
from Biogen.
The remaining authors declare that the research was conducted in the absence of
any commercial or financial relationships that could be construed as a potential
conflict of interest.
Copyright © 2021 Pust, Randerath, Goetzmann, Weierstall, Korzinski, Gold,
Dettmers, Ruettner and Schmidt. This is an open-access article distributed under the
terms of the Creative Commons Attribution License (CC BY). The use, distribution
or reproduction in other forums is permitted, provided the original author(s) and
the copyright owner(s) are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.

13

April 2021 | Volume 12 | Article 652177

