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ARTICLE INFO ABSTRACT
Keywords: Background: A growing body of evidence explored symptom burden of somatic symptom disorder (SSD) and its
Child abuse complex etiology involving psychosocial aspects. Child abuse has been linked to numerous psychopathologies
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including somatic symptoms as well as impaired personality functioning and disruptions in epistemic trust. This
work aims to investigate personality functioning and epistemic trust in the association between child abuse and
somatic symptom burden.

Methods: We conducted structural equation modelling (SEM) using representative data of the German population
(N = 2436). Personality functioning (OPD-SQS) was applied as a mediator between retrospectively recalled child
abuse (ICAST-R) and somatic symptom burden (SSS-8, SSD-12, 6 month time criterion), while epistemic trust was
added as a predictor of personality functioning.

Results: 6.8 % (n = 166) of participants self-reported SSD. Prevalence of child abuse (53.6 % vs. 31.7 %; % =
33.44, p < .001) was significantly higher among those with SSD. Child abuse was significantly associated with
somatic symptom burden (criterion A: p = 0.23, 95 %-CI: 0.19-0.27, p < .001; criterion B (p = 0.24, 95 %-CIL:
0.20-0.28, p < .001) and explained 6 % and 5 % of its variance respectively. Adding personality functioning as a
mediator increased the explained variance to 28 % for both somatic symptom burden criterion A and B. Including
epistemic trust further increased the explained variance of personality functioning (from 15 to 36 %).
Limitations: All assessments and results are based on self-report and cross-sectional data.

Conclusions: Impairments in personality functioning and disruptions in epistemic trust might play an important
role in experiencing symptoms of SSD. Both domains thus present new avenues for treatment improvement and
further research in patients with SSD.
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1. Introduction

As part of the fifth revision of the Diagnostic and Statistical Manual
of Mental Disorders (DSM-5), diagnostic criteria and nomenclature of
various diagnoses included in the DSM-IV like somatoform disorder,
hypochondriasis, and pain disorders were re-conceptualized in order to
better define them and to increase clinical utility, particularly in — but
not confined to — primary care settings. Therefore, in 2013, the Amer-
ican Psychiatry Association (APA) introduced ‘somatic symptom disor-
der’ (SSD) as a new diagnosis in the DSM-5 (Dunphy et al., 2019; Lowe
et al., 2022; Pinto et al., 2023). Diagnostic criteria of SSD comprise one
or more somatic distressing or disabling symptoms (criterion A); one or
more endorsed symptoms of excessive thoughts, feelings, and/or be-
haviors related to the somatic symptoms (criterion B) including a
cognitive, affective, and a behavioral dimension; as well as criterion C,
persistency for more than six months (Henningsen, 2018; Lowe et al.,
2022). This new conceptualization explicitly allows for SSD to be
diagnosed in addition to any comorbid somatic disease, and thereby,
overcoming the preexisting mind—body dualism as well as the equating
of medically/organically unexplained with psychogenic (Lowe et al.,
2022). A recent scoping review summarized empirical evidence on SSD
supporting the diagnostic criteria’s reliability, validity, and clinical
utility (Lowe et al., 2022). Moreover, a study based on qualitative data
from focus groups with general practitioners reported the perceived
advantages of the SSD criteria (Lehmann et al., 2019).

Since its introduction, a growing body of evidence assessed the
prevalence and symptom burden of SSD. Even though prevalence studies
based on structured clinical interviews are still lacking, self-report based
prevalence rates are estimated to be 12.9 % in the general population
(Lowe et al., 2022), and about 55 % in a clinical sample of patients in a
psychosomatic outpatient clinic setting (Hiising et al., 2018). Overall,
the physical and psychological symptom burden of SSD is high, with SSD
being associated with elevated suicide risk, all-cause mortality, func-
tional impairment, psychiatric hospitalization, usage of psychiatric
medication and analgesics, medical costs, comorbidities with anxiety
and depressive disorders, as well as decreased quality of life (Lowe et al.,
2022; Wu et al., 2023).

Yet, the etiology of SSD remains unclear. One risk factor that has long
been associated with multimorbidity, chronic and severe somatic
symptoms, or somatoform complaints in adulthood is a history of
adverse childhood experiences (ACEs), comprising experiences of
physical, sexual, or emotional abuse, as well as physical and emotional
neglect (Atkinson et al., 2023; Beutel et al., 2017; Kurlansik and Maffei,
2016). A recent study demonstrated that more severe ACEs were linked
to more somatic symptom burden, and moreover, that this link was
driven by sexual and emotional abuse but not physical abuse or neglect
(Eilers and Het Rot, 2023). Further studies demonstrated associations
between ACEs more generally and sexual abuse more specifically with
somatization disorder (Pinto et al., 2023; Spitzer et al., 2008), or sexual
and emotional abuse as well as physical neglect with somatoform dis-
order (Piontek et al., 2021). Even though this data suggests a close as-
sociation between ACEs and SSD, the underlying mechanisms remain
elusive.

In order to better understand how ACEs confer risk for adult psy-
chopathology, recent research has been considering the transdiagnostic
role of impaired personality functioning and mentalizing. While per-
sonality functioning describes a person’s abilities directed towards the
self (identity perception, self-regulation) and others (empathy, in-
timacy) in four domains related to capacities of cognition/perception,
regulation, communication, and attachment (Ehrenthal and Benecke,
2019), mentalizing refers to psychological capacities such as emotional
awareness or the attribution of intentional mental states to experiences
and behavior (Berens et al., 2021; Riedl et al., 2022). Given that expe-
riences in early childhood are essential for the development of person-
ality functioning and mentalizing (Beebe et al., 2010; Fonagy et al.,
2019; Kernberg, 1993), disruptions through ACEs may explain
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impairments in later life. Impaired personality functioning and men-
talizing have already been proposed as transdiagnostic risk factors by
linking ACEs with various mental health difficulties such as depression
and anxiety symptoms, dissociation, posttraumatic and complex post-
traumatic stress disorder (PTSD) symptoms, body dysmorphic concerns,
and self-harm (Ernst et al., 2022; Freier et al., 2022a, 2022b; Kampling
et al., 2022; Krakau et al., 2021; Wagner-Skacel et al., 2022). A recent
systematic review on SSD and somatization highlights that even though
the discussion on correlations between personality disorders and so-
matization poses hardly a new issue with known overlaps between SSD
and personality disorders from all clusters, dimensional personality
models in relation to SSD are still in strong need (Macina et al., 2021).

Concerning the detrimental impact of ACEs, epistemic trust has
attracted wide interest within the last few years. It has been proposed
that secure attachment relationships are not only crucial for the devel-
opment of personality functioning in infancy, but also for enabling social
learning (Bo et al., 2017; Fonagy et al., 2017; Fonagy and Allison, 2014).
The epistemic stance describes the position an individual takes
regarding the openness towards social knowledge while considering the
relation to oneself and others, both as ‘providers of knowledge’ and
‘receivers of knowledge’ (Fonagy and Allison, 2023). Healthy develop-
ment results in the capacity for epistemic trust, and therefore, the
willingness to consider new knowledge from another person as trust-
worthy, generalizable, and relevant to the self (social learning) (Fonagy
and Allison, 2014). However, ACEs can disrupt this process, leading to
epistemic mistrust (a tendency to consider all information sources as
unreliable or ill-intended, accompanied by resistance to being influ-
enced by others) or epistemic credulity (a lack of vigilance and
discrimination between trustworthy and untrustworthy information,
rendering individuals more vulnerable to misinformation and exploita-
tion) (Campbell et al., 2021; Nolte et al., 2023). It has been suggested
that many types of psychopathology could be characterized by tempo-
rary or permanent disruptions of epistemic trust and the social learning
process it enables (Fonagy and Campbell, 2017). The resulting epistemic
isolation alongside social trauma like child abuse is associated with
ineffective mentalizing (e.g., in terms of inadequate affect perception)
(Bateman, 2023), and thus, might be involved in the development of
SDD. Considering disruptions in epistemic trust as a transdiagnostic
factor in patients with SSD might help to better understand the
considerable difficulties these patients encounter when they find
themselves in need of placing their trust in their professional health
network.

1.1. Aim of this study

The present study aims to clarify the role of epistemic trust and
personality functioning in the association between child abuse and SSD.
In line with previous research and theory, we hypothesize that (I) ex-
periences of child abuse relate to higher rates of SSD in the general
population, (II) child abuse corresponds to greater impairment in per-
sonality functioning and epistemic trust, and finally (III) personality
functioning and epistemic trust mediate the association between child
abuse and SSD.

2. Methods

Data was collected from July to October 2021 by the independent
research institute USUMA GmbH Berlin. A representative sample of the
German population was surveyed by applying a random route proced-
ure. Households within 258 predefined regions were selected randomly,
in households with multiple persons, the Kish-Selection-Grid (Kish,
1949) was applied. Inclusion criteria were sufficient German language
skills, an age > 16 and informed consent before study participation. The
data comprised N = 2515 eligible interviews. The study was conducted
in accordance with the Declaration of Helsinki and fulfilled the ethical
guidelines of the International Code of Marketing and Social Research
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Practice of the International Chamber of Commerce and the European
Society of Opinion and Marketing Research. Ethical approval was ob-
tained from the Ethics Committee of the Medical Faculty of the Uni-
versity of Leipzig (no. 298/21-ek).

2.1. Child abuse — ICAST-R

Child abuse was assessed retrospectively with the self-report ques-
tionnaire ISPAN Child Abuse Screening Tools-Retrospective (ICAST-R).
Consisting of 36 items, it covers experiences of sexual, physical and
emotional child abuse and neglect with binary response options (yes/
no). The ICAST-R is a valid and widely used epidemiological screening
instrument with moderate to good reliability (Cronbach’s a = 0.82 for
sexual abuse, 0.61 for physical abuse and 0.63 for emotional abuse)
(Dunne et al., 2009; Jarczok et al., 2023). In the present study, Cron-
bach’s o was acceptable (sexual abuse: a = 0.78, physical abuse: a =
0.75, and emotional abuse: « = 0.73).

2.2. Personality functioning — OPD-SQS

Impairments in personality functioning were assessed with the
Operationalized Psychodynamic Diagnosis Structure Questionnaire -
Short Form (OPD-SQS). It is a self-report questionnaire comprising the
subscales with four items each, 1) self-perception (e.g., ‘I sometimes feel
like a stranger to myself.’, 2) interpersonal contact (e.g., ‘I sometimes
misjudge how my behaviour affects others.”), and 3) relationship model
(e.g., ‘If others know a lot about me I often feel somehow controlled or
observed.”). Response options range from 0 = ‘does not apply at all’ to 4
= ‘fully applies’, resulting in a sum score ranging from O to 48, with
higher scores indicating more severe deficits in personality functioning.
Previous studies showed good internal consistency (a = 0.88) (Ehrenthal
et al., 2015, 2023). In the present study, Cronbach’s alpha was good for
both the total scale and the subscales (total: a = 0.91, self-perception: a
= 0.88, interpersonal contact: o« = 0.82 and relationship model: @ =
0.84). In the present study the OPD-SQS total score was used for all
calculations if not clearly stated otherwise.

2.3. Epistemic trust, mistrust and credulity questionnaire

To assess epistemic trust, mistrust, and credulity, the Epistemic
Trust, Mistrust and Credulity Questionnaire (ETMCQ) (Campbell et al.,
2021; Nolte, n.d., under review) was used. It consists of 15 items with
response options ranging from 1 = ‘strongly disagree’ to 7 = ‘strongly
agree’, resulting in a sum score ranging from 15 to 105. High trust re-
flects a persons’ openness to social learning, while people with high
mistrust tend to treat information sources as unreliable and ill-intended
and avoid being influenced by communication from others. High
credulity refers to a persons’ lack of clarity vis-a-vis their own position,
tending to be more vulnerable to misinformation and exploitation. The
ETMCQ has shown good reliability and validity (total scale: Cronbach’s
a = 0.71-0.78). In our sample, internal consistency was acceptable for
the total scale (o = 0.73) and acceptable to good for trust (a = 0.83),
mistrust (« = 0.82) and credulity (a = 0.70).

2.4. Somatic symptom burden and somatic symptom disorder — SSS-8 and
SSD-12

The Somatic Symptom Scale-8 (SSS-8) was used to assess the A cri-
terion during the last 7 days (Gierk et al., 2014). It is a shortened version
of the Patient Health Questionnaire-15 (PHQ-15) (Kroenke et al., 2002),
comprising 8 items with response options ranging from 0 = ‘not at all’ to
4 = ‘very much’. With a sum score ranging between 0 and 32, higher
scores indicate a greater symptom burden. Cut-off scores can be used to
indicate minimal (0-3), low (4-7), medium (8-11), high (12-15), and
very high (16-32) symptom burden. The SSS-8 has shown good validity
and reliability (o = 0.81) (Gierk et al., 2014). In the present study, good
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internal consistency was observed (a = 0.85).

The B criterion can be assessed with the SSD B Criteria Scale-12 (SSD-
12) (Toussaint et al., 2016). Addressing cognitive, affective and
behavioral aspects with 4 items each, response options range from 0 =
‘never’ to 4 = ‘very often’, resulting in a sum score between 0 and 48.
Higher values indicate higher burden. The SSD-12 showed excellent
reliability with Cronbach’s a = 0.95 (Toussaint et al., 2016). In the
present study, the time criterion of 6 months (criterion C) was assessed
with an additional item (‘My somatic complaints have been with me
most days of the last six months’). We observed excellent internal con-
sistency (o = 0.96).

To efficiently screen for SSD, we combined criteria A, B and C by
assessing the A and B criteria separately using the suggested best effi-
ciency values of a cut-off of > 9 in the SSS-8 and > 23 in the SSD-12 and
considering the 6-month time criterion C (Toussaint et al., 2019).

2.5. Statistical analyses

Demographics for the sample are presented with means (M) and
standard deviations (SD). Participants with missing data for the SSS-8,
SSD-12, and ICAST-R were excluded from the analysis. For the
ETMCQ and OPD-SQS, patterns of missing data were analyzed using
Little’s test (Little, 1988) and in case of data missing completely at
random (MCAR), data was imputed using the EM-algorithm.

Sociodemographic and clinical data of the excluded sample were
compared to the study sample using independent t-tests and y>-tests. The
size of group differences was estimated using Hedges g’ for metric and ¢
for nominal data. Valuesof g’ = 0.2/¢p =0.1,8 =0.5/p =0.3and g’ =
0.8/¢ = 0.5 represent small, medium and large effect sizes, respectively.

The relationships between child abuse, epistemic trust, personality
functioning and somatic symptom burden criterion A and B were
investigated with structural equation models (SEM; see Fig. 1). Instep 1,
the direct influence of child abuse on somatic symptom burden criterion
A and B was tested. In step 2, personality functioning as operationalized
by the OPD-SQS total score was added as a mediator for this relation-
ship, and in step 3, the ETMCQ was added as predictor of personality
functioning and somatic symptom burden criterion A and B. Since the
model would result in 0 degrees of freedom, thus preventing AMOS
(Analysis of Moment Structures, a comprehensive statistical software
package designed for SEM) from calculating the model’s fit indices, we
decided to report the model without the non-significant paths.

To account for non-normal data distribution, bootstrapped confi-
dence intervals (5,000 samples, 95 %-CI) were calculated to evaluate the
statistical significance of all paths included in the SEM. To determine the
model’s goodness of fit, Pearson’s chi-squared test (%), the comparative
fit index (CFI), Tucker-Lewis Index (TLI) and root mean square error of
approximation (RMSEA) with lower and higher bounds of the 95 %-CI
were calculated. To evaluate whether the empirical data closely fit the
theoretical model, the p-value of Close Fit (PCLOSE) was calculated
based on the RMSEA values, with values of p > .05 indicating close fit
and p < .05 indicating worse than close model fit. The Bollen-Stine
bootstrapping procedure was used to further test the correctness of the
model hypothesis (Bollen and Stine, 1992). Acceptable goodness of fit
was defined as RMSEA values of <0.08,CFI/TLI values >0.90 and
Bollen-Stine p > .05. In all other instances p-values <.05 (two-sided)
were considered statistically significant. Statistical analyses were per-
formed with IBM SPSS (v22.0) and SPSS AMOS (v24.0).

3. Results
3.1. Sample characteristics

A total of N = 2515 persons participated in the study. Of these, n =79
participants (3.1 %) were excluded because of missing data. The

remaining n = 2436 participants were included in the final analysis.
Participants’ mean age was 50.1 years. A small majority were female
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Epistemic trust (M2)

Personality functioning (M1)

Child abuse (X)

Somatic symptom burden (Y)

Fig. 1. Structural equation model to test the mediation effect of personality functioning and epistemic trust on the relationship between child abuse and somatic
symptom burden in adulthood. Association of child abuse (X) and somatic symptom burden (Y), mediated by personality functioning (M1), which was predicted by

epistemic trust (M2).

(51.8 %), married (41.2 %) or lived with a partner (51.4 %), had an
education ranging from 10 to 13 years of school (58.7 %), and worked
full-time (45.2 %). Most participants earned a net monthly household
income between 1250 € and 2499 € (40.2 %). Participants with SSD
(combined use of the SSS-8, SSD-12, and symptoms persisting for at least
six months) were significantly older, less well educated, more likely to
be divorced, widowed, or retired (see also age), and had a lower income
compared to participants without SSD. In addition, significantly more
participants with SSD reported physical and emotional abuse in child-
hood, impaired personality functioning, as well as higher epistemic
mistrust and epistemic credulity. For more details, see Table 1.

3.2. Frequency and association of child abuse and somatic symptom
burden in adulthood

A total of n = 809 (33.2 %) participants reported experiencing at
least one form of child abuse. Emotional abuse was the most prevalent
form (22.9 %), followed by physical abuse (21.1 %), and sexual abuse
(9.4 %).

6.8 % (n = 166) of the participants fulfilled the criteria for SSD (and
7.6 % (n = 186)) based on SSS-8 and SSD-12 alone, omitting the time
criterion). Experiences of any kind of child abuse were associated with a
2.5 times increased likelihood for SSD (OR = 2.49, 95 %-CI: 1.81-3.42,
p < .001). Specifically, sexual abuse was not significantly associated
with SSD (OR = 1.23, p = .38), while physical abuse was associated with
a two-fold (OR = 1.93, 95 %-CI: 1.30-2.86, p = .001) and emotional
abuse with a 1.8-times increased likelihood for SSD (OR = 1.81, 95 %-CI:
1.22-2.69, p = .003).

Significantly more participants with SSD than without reported child
abuse, with a small effect size (p < .001, ¢ = 0.117). Additionally,
greater impairments in personality functioning with a large effect size (p
<.001, g =1.40), and epistemic trust with a moderate to large effect size
(p < .001, g = 0.75) were reported by participants with SSD.

3.3. Personadlity functioning and epistemic trust as mediators of the
association between child abuse and somatic symptom burden in adulthood

In a first step, the direct associations of child abuse with the somatic
symptom burden criterion A and B were investigated by calculating a
SEM (see Fig. 2). Child abuse significantly predicted somatic symptom
burden criterion A (f = 0.23, 95 %-CI: 0.19-0.27, p < .001) and criterion
B (f = 0.24, 95 %-CI: 0.20-0.28, p < .001), explaining 6 % and 5 % of the
variance, respectively. Since the number of distinct sample moments
was equal to the number of distinct parameters to be estimated
(resulting in zero degrees of freedom), model fit indices could not be
calculated.

In a second step, personality functioning (OPD-SQS total score) was
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added as a mediator of the relationship between child abuse and somatic
symptom burden criterion A and B (see Fig. 3). The overall explained
variance of somatic symptom burden substantially increased from 6 to
28 % and 5 % to 28 % respectively and the direct association of child
abuse with somatic symptom burden criterion A was substantially
reduced (p = 0.04, 95 %-CI: 0.004-0.082, p = .033) and no longer sta-
tistically significant with criterion B (p = 0.03, 95 %-CI: -0.006-0.073, p
= .11). Personality functioning was significantly associated with child
abuse (p = 0.39, 95 %-CI: 0.35-0.42, p < .001) and somatic symptom
burden criterion A (f = 0.51, 95 %-CI: 0.47-0.55, p < .001) as well as
criterion B (f = 0.51, 95 %-CI: 0.47-0.55, p < .001). Child abuse
explained 15 % of the variance in personality functioning.

Finally, in step three, epistemic trust (ETMCQ total score) was added
as an additional mediator for the relationship between child abuse and
somatic symptom burden criterion A and B as well as a predictor of
personality functioning (see Fig. 4). While epistemic trust was also
significantly associated with somatic symptom burden criterion A (f =
—0.05, 95 %-CI: —0.09-0.014, p = .008) the association with criterion B
was not statistically significant (§ = —0.04, 95 %-CI: —0.08-0.001, p =
.058). Also, the overall explained variance did not increase. However,
epistemic trust was also significantly associated with personality func-
tioning (p = —0.47, 95 %-CI: —0.50-0.44, p < .001) and the explained
variance of personality functioning increased from 15 to 36 %.

Since the number of paths resulted in zero degrees of freedom,
calculation of fit indices was not possible. To get an estimation of the
overall fit of the model, the non-significant paths (childhood abuse -
somatic symptom burden criterion A and B) were excluded and the
model was run again. After excluding the non-significant paths, the final
model showed a good fit (° = 5.188, p = .075; CMIN/DF = 2.594; CFI =
0.99; TLI = 0.99; RMSEA = 0.026, 95 %-CI: 0.000-0.054; PCLOSE =
0.92; Bollen-Stine: p = .104). The remaining standardized estimates in
the model did not differ with or without the non-significant path. For
details, see Fig. 4.

3.4. Sensitivity analysis

For sensitivity analysis, age was added as an additional moderator of
somatic symptom burden in the final model. Age was chosen as a
moderator because it demonstrated the strongest association among all
assessed sociodemographic variables, except for employment status,
which was interpreted in this context as a derivative of age. While the
regression estimates remained stable, the explained variance for somatic
symptom burden criterion A and B increased to 38 % for both variables.
Overall, the model fit indices remained good, except for the Bollen-Stine
Bootstrap analysis, which no longer indicated a good model fit (% =
11.353, p = .010; CMIN/DF = 3.784; CFI = 0.99; TLI = 0.99; RMSEA =
0.034, 95 %-CI: 0.015-0.056; PCLOSE = 0.88; Bollen-Stine: p = .009).
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Sociodemographic characteristics and proportion of child abuse (ICAST-R) as well as mean values of personality functioning (OPD-SQS) and epistemic stance (ETMCQ)

for individuals with and without SSD.

Total No SSD (n = 2270) SSD (n = 166)

(N = 2436)

N (%) N %) N (%) 7 p o/V
sex 3.78 0.15 0.04
male 1173 48.2 % 1105 48.7 % 68 41.0 %
female 1262 51.8 % 1164 51.3% 98 59.0 %
diverse 1 0.0 % 1 0.04 % 0 0.0 %
age groups 133.09 <0.001 0.25
< 30 445 18.3 % 441 19.4 % 4 2.4 %
30-39 312 12.8 % 303 13.3% 9 5.4 %
40-49 381 15.6 % 367 16.2 % 14 8.4 %
50-59 499 20.5 % 471 20.7 % 28 16.9 %
60-9 430 17.7 % 390 17.2 % 40 24.1 %
>70 369 15.1 % 298 13.1% 71 42.8 %
years of education 76.70 <0.001 0.18
< 10 years 752 30.9 % 651 28.7 % 101 60.8 %
10-13 years 1430 58.7 % 1370 60.4 % 60 36.1 %
> 13 years 251 10.3 % 246 10.8 % 5 3.0%
missing 3 0.1 % 3 0.1 % (] 0.0 %
relationship 57.61 <0.001 0.15
married 1004 41.2% 947 41.8 % 57 343 %
single 774 31.8% 744 32.8% 30 18.1 %
divorced 397 16.3 % 362 16.0 % 35 21.1 %
widowed 258 10.6 % 214 9.4 % 44 26.5 %
missing 3 0.1 % 3 0.1 % 0 0.0 %
with partner 10.72 0.005 0.07
no 1141 46.8 % 1044 46.0 % 97 58.4 %
yes 1252 51.4 % 1187 52.3 % 65 39.2%
missing 43 1.8% 39 1.7 % 4 2.4 %
employment status 204.93 <0.001 0.29
full time 1100 45.2 % 1085 47.9 % 15 9.1 %
part time 341 14.0 % 328 14.5% 13 7.9 %
unemployed 166 6.8 % 144 6.4 % 22 13.3%
in training 167 6.9 % 167 7.4 % 0 0.0 %
retired 643 26.4 % 528 23.3% 115 69.7 %
missing 7 0.3% 12 0.5 % 0 0.0 %
monthly net household income 80.54 <0.001 0.18
<1250 € 302 12.4 % 251 11.1 % 51 30.7 %
1250-2499 € 980 40.2 % 898 39.6 % 82 49.4 %
2500-3499 € 537 22.0% 523 23.0% 14 8.4 %
> 3500 € 574 23.6 % 556 24.5 % 18 10.8 %
missing 43 1.8% 42 1.9% 1 0.6 %
ICAST-R
any kind of child abuse 809 33.2% 720 31.7 % 89 53.6 % 33.436 <0.001 0.12
sexual child abuse 230 9.4 % 203 8.9 % 27 16.3 % 9.700 0.002 0.06
physical child abuse 515 21.1 % 448 19.7 % 67 40.4 % 39.473 <0.001 0.13
emotional child abuse 559 229 % 489 21.5% 70 42.2 % 37.222 <0.001 0.12

M (SD) M (SD) M (SD) t-value P g

age 50.1 (18.0) 49.0 (17.7) 65.0 (15.6) 12.665 <0.001 0.91
OPD-SQS
total score 9.5 (8.4) 8.8 (7.8) 20.0 (10.2) 13.86 <0.001 1.40
self-perception 1.6 (2.6) 1.3 (2.2) 5.3 4.1) 12.41 <0.001 1.68
interpersonal contact 3.2 (3.2) 2.9 3.0) 6.6 (3.7) 12.83 <0.001 1.21
relationship model 4.8 3.9 4.6 3.7) 8.0 4.1) 11.25 <0.001 0.91
ETMCQ
total score 58.7 (10.2) 59.2 (10.1) 51.7 (9.5) 9.29 <0.001 0.75
trust 23.7 (5.7) 23.8 (5.7) 22,5 (6.1) 2.86 0.004 0.23
mistrust 11.0 (4.9) 10.8 (4.8) 14.4 (5.5) 8.22 <0.001 0.74
credulity 9.8 (3.7) 9.7 (3.7) 12.3 (3.6) 8.86 <0.001 0.70

Note: SSD = Somatic Symptom Disorder according to the combined use of the Somatic Symptom Scale-8 (SSS-8) and the SSD B Criteria Scale 12 (SSD-12) as well as
symptoms persisting for at least six months; ICAST-R = ISPAN Child Abuse Screening Tools-Retrospective; OPD-SQS = Operationalized Psychodynamic Diagnosis
Structure Questionnaire-Short Form; ETMCQ = Epistemic Trust, Mistrust and Credulity Questionnaire.

For details, see efigure 1 and 2 in supplementary materials.
To address potential bias from data imputation, the models were also

calculated using unimputed data. However, no notable differences were Based on data of a representative survey of the German population,

observed compared to the models with imputed data. For details, see we examined the association between child abuse, epistemic trust, and

eFigures 3-5 in the supplementary materials.

4. Discussion

personality functioning with somatic symptom burden and SSD in a
cross-sectional study design.
Based on self-report and additionally considering symptom duration
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Fig. 2. Structural equation model step 1 — Direct association between child abuse (ICAST-R) and somatic symptom burden criterion A (sum score of the SSS-8) and

somatic symptom burden criterion B (sum score of the SSD-12).

Note: Rectangles represent variables and circles represent error terms (e). Numbers next to arrows in the model represent standardized estimates, numbers next to

factors represent the R? i.e. the explained variance.
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o
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Fig. 3. Structural equation model step 2 — Mediating effect of personality functioning (OPD-SQS sum score) on the association between child abuse (ICAST-R) and
somatic symptom burden criterion A (sum score of the SSS-8) and somatic symptom burden criterion B (sum score of the SSD-12).
Note: Rectangles represent variables and circles represent error terms (e). Numbers next to arrows in the model represent standardized estimates, numbers next to

factors represent the R, i.e. the explained variance.
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Epistemic trust

Child abuse
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Fig. 4. Structural equation model step 3 — Mediating effect of personality functioning (OPD-SQS sum score) and epistemic trust (ETMCQ sum score) on the asso-
ciation between child abuse (ICAST-R) and somatic symptom burden criterion A (sum score of the SSS-8) and somatic symptom burden criterion B (sum score of the
SSD-12) with personality functioning as mediator for the association between child abuse and somatic symptom burden criterion A and B and epistemic trust as a

predictor of personality functioning.

Note: Rectangles represent variables and circles represent error terms (e). Numbers next to arrows in the model represent standardized estimates, numbers next to

factors represent the R, i.e. the explained variance.

(criterion C), 6.8 % (7.6 % when omitting criterion C) of the general
population fulfilled the criteria for SSD. This aligns with a recent sys-
tematic review reporting frequency rates between 6.7 and 17.4 % for the
general population (Lowe et al., 2022) or an assessment of patients in
general practice reporting that about 8 % fulfil the criteria of SSD
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(Lehmann et al., 2022). While about one third of participants reported at
least one form of child abuse, rates were significantly higher in partic-
ipants with SSD (53.6 % vs. 31.7 %), with rates for emotional abuse
being the highest, followed by physical and sexual abuse. Overall, our
data indicate that experiences of child abuse were associated with a 2.5
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times increased likelihood of SSD. Moreover we found a direct associ-
ation between child abuse and somatic symptom burden, highlighting
the importance of having suffered from child abuse for the development
of SSD. To our knowledge, this is the first study addressing child abuse in
SSD. Concordantly with other investigations on somatization and
somatoform disorder (Pinto et al., 2023; Piontek et al., 2021; Spitzer
et al., 2008), our results demonstrated that a history of child abuse may
pose a prominent risk factor for SSD as well.

In line with our hypothesis, participants with SSD not only showed
more strongly impaired personality functioning than those without SSD,
but impaired personality functioning was also directly associated with
somatic symptom burden and child abuse. Moreover, our results indi-
cate that personality functioning mediates the association between child
abuse and somatic symptom burden, explaining 31 % of its variance.
Respective research in SSD is still scarce but first studies suggest e.g.,
impairments in personality functioning to mediate the association be-
tween ACEs and somatization (Kerber et al., 2023). The potential of
considering personality functioning in SSD becomes even more evident
given the advantages of the new criteria compared to former diagnoses
like somatoform disorder. The new B criterion allows for a focus on
psychological maladaptive processes within one’s personality func-
tioning (Macina et al., 2021). Persons who have experienced ACEs often
show impaired identity perception, altered affect regulation, or inter-
personal difficulties (Cloitre et al., 2019). These disturbances in self-
organization (DSO) may also foster somatic symptom maintenance or
exacerbation more generally (Kuhar and Zager Kocjan, 2022). This
corresponds to a recent systematic review on SSD and somatization also
concluding that the self-domain — corresponding closely to overall per-
sonality functioning (Kerr et al., 2023) — plays an important part in SSD
(Macina et al., 2021). Studies demonstrated that patients with SSD have
more difficulties in identifying, describing and regulating their feelings
than healthy controls (Erkic et al., 2018; Schnabel et al., 2022). A recent
study by Berens and colleagues highlighted the effect of greater im-
pairments in both personality functioning and mentalizing in patients
with chronic gastrointestinal complaints and SSD compared to patients
without SSD. They argue that general difficulties in personal functioning
as well as mentalizing (specifically problems in attributing and inter-
preting feelings) are associated with a greater psychological burden due
to somatic symptoms. Thereby, the inability to understand oneself and
others as well as impaired self-regulation — both basic psychological
capacities — might contribute to the development and maintenance of
SSD (Berens et al., 2021). Even though more specific knowledge
regarding participants’ mentalizing capacities is necessary to fully sup-
port this line of thinking, our results suggest that impaired personality
functioning might be crucial to consider in patients with SSD.

As a novel approach, we also modeled the role of epistemic trust and
social learning in our model. For one, disruptions in epistemic trust —
namely elevated mistrust and credulity as well as reduced trust — were
significantly higher in participants with SSD compared to those without
SSD. This corresponds to previous evidence suggesting that patients with
SSD might not only show a higher sensitivity for negative emotions, they
also exhibit less trust in others (Erkic et al., 2018). Youth with SSD also
showed a lack of trust in their treating physicians (Barak et al., 2023),
which might pose a severe barrier to the treatment effectiveness. Still, in
our model, the hypothesis that epistemic trust operates as a mediator did
not receive support. Despite a significant association between epistemic
trust and somatic symptom burden, the explained variance did not in-
crease when adding epistemic trust as a mediator alongside personality
functioning. However, consistent with a previous study on (complex)
PTSD - a diagnosis strongly associated with prolonged, repeated or
multiple traumatic stressors such as ACEs (Cloitre, 2020) — epistemic
trust predicted personality functioning (Kampling et al., 2022). Hence,
participants who trust less and mistrust more may be more likely to
experience impaired personality functioning, pointing towards the
transdiagnostic role of epistemic trust. This is an important finding
regarding treatment success of patients with high somatic symptom
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burden and SSD, as especially psychotherapy requires an openness for
social learning within the therapeutic relationship (Nolte et al., 2023),
and thereby, epistemic trust. However, patients with SSD often suffer
from a long history of ultimately unsuccessful treatments, leaving them
frustrated, and in turn, perceived as difficult to treat by health care
professionals (Henningsen, 2018) — a cycle of repeated experiences of
stigmatization and further epistemic disruption. Given that health care
professionals serve as the knowledge providers, a patient’s epistemic
stance shapes the reception of information provided by those in their
professional helping network regarding disease and treatment (Riedl
et al., 2023a). Certain aspects generally effectively treatable through
psychotherapy like e.g. emotional awareness or emotion regulation
(Saccaro et al., 2024) might become more challenging for patients that
might exhibit an inherent trauma-related disturbance in epistemic trust
and openness to social learning. Therefore, the significance of epistemic
trust in the context of the health care system in general is particularly
evident. Regarding psychosomatic rehabilitation, preliminary findings
highlighted improvements in epistemic mistrust as key component in
increasing mentalizing capacities (Riedl et al., 2023b). Moreover, an
overall beneficial psychosomatic rehabilitation outcome (in terms of
symptom reduction) was accompanied by increasing epistemic trust,
while conversely, a negative outcome was associated with increasing
epistemic mistrust and epistemic credulity (Riedl et al., 2023b). For
patients with complex PTSD, improvements in epistemic trust were
identified as a potential mechanism of substantial beneficial changes in
trauma-related symptoms as well as somatization symptoms (Lampe
et al., 2024). While these findings indicate the importance of epistemic
trust as an underlying mechanism of psychopathology, future research
has yet to establish it as a transdiagnostic factor.

5. Conclusion

In conclusion, this study is the first to examine the association be-
tween child abuse, personality functioning and epistemic trust with SSD
and somatic symptom burden. We demonstrate that participants with
SSD are highly burdened in terms of elevated frequency rates of
emotional, physical and sexual abuse as well as impaired personality
functioning and disruptions in epistemic trust. Impairments in person-
ality functioning and disruptions in epistemic trust might play an
important role in experiencing symptoms of SSD. This knowledge may
contribute to better understanding the underlying pathways and trans-
diagnostic factors involved in psychopathology following child abuse.
While the knowledge about the detrimental and far-reaching effects of
child abuse poses a chance for increased prevention strategies, the issue
of reduced epistemic trust alongside impaired personality functioning
gives insight into new treatment angles for patients with SSD that future
research and clinicians should consider.

5.1. Strength and limitations

The strengths of this study are the large representative data the an-
alyses are based on. To our knowledge, the present one is one of the few
studies not only assessing criterion A and B but also taking symptom
duration (criterion C) into account, allowing for a more precise and
comprehensive SSD diagnosis, although results rely on self-report and
are not corroborated by clinicians’ diagnosis. Employing the trans-
diagnostic concepts of personality functioning and epistemic trust in our
analyses generates a perspective for understanding the pathways un-
derlying the association between child abuse and SSD and their impact
on help-seeking and therapeutic relationships. However, potential lim-
itations should be considered when interpreting the study results. The
study and its hypothesis were added post-hoc and have not been pre-
registered. The cross-sectional design does not allow for any conclusions
regarding causality. Moreover, the interpretation of the results should
consider the potential impact of other confounders and be considered in
future research. In addition, all data were assessed via self-report
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measures and the retrospective assessment of child abuse may be subject
to recall bias. However, concerning child abuse, studies have shown
retrospective assessment to be sufficiently accurate compared to pro-
spectively assessed child abuse, underscoring the validity of self-report
measures and especially the ICAST-R to assess child abuse (Meinck
et al., 2023; Scott et al., 2012).
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