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Abstract

Introduction. Adverse childhood experiences (ACEs) have been associated with a range of
later life impairments, including anxiety and maladaptive coping. Despite existing evidence,
research gaps remain, particularly regarding the underlying mechanisms of these associations
and how they operate in the general population. Thus, this study aims to examine the
interaction between ACEs, anxiety symptoms, and maladaptive coping strategies, and whether
these mediate the effects of childhood trauma on anxiety in a non-clinical sample of young
adults.

Methods. In this cross-sectional study, 58 participants (Muge = 24, SDuge= 3.29;84.5%
female) were asked to complete several self-report instruments, including the Child Trauma
Questionnaire (CTQ), the Depression, Anxiety, and Stress Scales (DASS) and the Cognitive
Emotion Regulation Questionnaire (CERQ). Linear and multiple regressions were used to
analyse the relationship between the three variables. Additionally, a (multiple) mediation
analysis was conducted to examine the mediating effects of maladaptive coping.

Results. Significant relationships were found between ACEs and anxiety symptoms (f = .554,
p <.001) and between ACEs and maladaptive coping behavior ( =.341, p =.009). While
maladaptive coping did not significantly predict anxiety (B = .246, p =.063), specific
maladaptive coping strategies were associated with anxiety symptoms, except for rumination
(B=-.156, p = .197). However, maladaptive coping did not significantly mediate the
association between ACEs and anxiety (B = .0220, 95% CI [-.0129, .0219]).

Discussion. These findings highlight the risk posed by ACEs and maladaptive coping,
offering insights for interventions and cognitive therapy approaches to prevent anxiety. Future
research should incorperate longitudinal data and various measures beyond self-report to

address temporary effects and enhance validity.
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1. Introduction

Nearly one billion people worldwide live with a mental illness, with anxiety disorders
being one of the most prevalent, and the number is rapidly growing, especially among young
adults (Goodwin, 2020). According to Goodwin et al. (2020) anxiety among adults increased
from 5.12% in 2008 to 6.68% in 2018, with the most rapid increase among respondents aged
18-25, indicating an urgent need for action. It is not without reason that the study of important
risk factors for the development of mood disorders has been a central component of scientific
research for decades, as this is the only way to develop strategies to prevent or minimize the
occurrence of such risks (e.g. Asendorpf, 2002, Becker-Nehring et al., 2012, Felitti et al.,
1998, Wille et al., 2008, Naab et al., 2017)

1.1 Adverse Childhood Experiences and Anxiety Symptoms

The current state of research indicates that traumatic childhood experiences, often
referred to in the literature as Adverse Childhood Experiences (ACEs), have a high
prevalence worldwide, with up to 67% of people affected at least once (e.g., Merrick et al.,
2018, Witt et al., 2019), and appear to play a critical role in the development of anxiety
(McLaughin et al., 2010). They relate to various potentially traumatic childhood experiences,
which can be categorized as emotional, sexual, or physical abuse or neglect and have been
shown to be associated with severe long-term consequences and impairments in adult life
(Felitti et al., 1998). As early as 1998, in a representative study known as the ACE Study,
Felitti et al. examined the association between ACEs and potential long-term outcomes and
found a 4 to 12-fold increased health risk for alcoholism, substance abuse, and depression
among participants who had experienced four or more categories of exposure in childhood
compared with those who had not. Since then, numerous studies have examined the
association between childhood adversity and the development of various mental disorders in
different populations and regions (Clark et al., 2010; Copeland et al., 2018; Husky et al.,

2021; Lai et al., 2023; McLaughin et al., 2009; Miloyan et al., 2018). They identified
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significant associations that replicate and extend the findings of the pioneering study by Felitti
et al. (1998); for instance, McLaughin et al. (2010) found strong and consistent associations
between ACEs and impairments related to anxiety and concluded that early negative
experiences may lead to a cognitive predisposition to perceive events as beyond an
individual's control, resulting in enduring psychological vulnerability to the development of
anxiety (Bolger & Patterson, 2001). Thus, while ACEs have been shown to increase risk for
anxiety, understanding the underlying factors and mechanisms responsible is essential for
developing intervention and prevention strategies to provide more targeted and tailored
support to individuals who experienced adversity in childhood.

1.2 Maladaptive Coping as Mediator

In this regard, several studies have examined possible mediating and moderating
variables in the relationship between ACEs and the development of psychopathology in
general, while this has remained largely unexplored for anxiety in particular. Research
indicates that maladaptive coping and emotional dysregulation, among others, may act as
potential mediators and moderators in these processes (Choi et al., 2015; Crow et al., 2014;
McQuaid et al., 2015; Street et al. 2005), as adversity in childhood may directly influence the
ability to cope with stressors across the lifespan. Poor coping skills, in turn, can promote the
development of mental illness, self-harm, and suicidality (McLafferty et al., 2019).

The term coping was defined by Lazarus & Folkman (1984) as a person's cognitive
and behavioral efforts to cope with specific external and/or internal demands that are judged
to strain or exceed his or her own resources and thus includes both mental processes such as
reinterpreting a situation or repressing a problem and behaviors such as active problem
solving and help seeking. One of many conceptualizations distinguishes between adaptive and
maladaptive coping strategies, where adaptive coping includes all functional actions that

improve the stressful situation and solve the problem (Zeidner & Saklofske, 1996).
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Maladaptive coping, on the other hand, is classified as dysfunctional, is characterized by
avoidance behaviors, and includes among others self- blame, blaming others, rumination, or
catastrophizing (Garnefski & Kraaij, 2007). According to Garnefski and Kraaij (2007), self-
blame in this context refers to thoughts of blaming oneself for the experience, whereas
blaming others refers to thoughts of blaming the environment or another person. The other
two dysfunctional coping strategies are more related to negative thoughts, as rumination
involves dwelling on the feelings and thoughts associated with the negative event, and
catastrophizing entails thoughts that explicitly emphasize the negative event (Garnefski &
Kraaij, 2007).

Research has shown that maladaptive coping is related to ACEs (e.g., Curran et al.,
2021), that it simultaneously predicts the development of anxiety (e.g., Chi et al., 2021,
McLaughin et al, 2010), and that there are differences among the four different maladaptive
strategies in terms of strength, direction, and their role (e.g., Chan et al., 2014; Garnefski et
al., 2002; Martin & Dahlen, 2005), suggesting the need for further investigation. For example,
Martin and Dahlen (2005) showed that blaming others was negatively correlated with anxiety,
whereas the other maladaptive coping strategies were positively associated, and Chan et al.
(2014) found that catastrophizing, but not rumination, mediated the effects of daily stress on
anxiety. One of various explanatory approaches to the complex relationship between ACEs,
anxiety and maladaptive coping behaviours, namely the signal detection approach developed
by Bateson et al. (2011), postulates that adverse life experiences increase vulnerability to
potential threats and consequently induce anxiety. According to this, an individual's anxiety
response is more likely to be elicited because adverse life events signal an increased
likelihood that bad things will continue to happen in the environment, on the one hand, and
reduce the ability to cope with potential threats, on the other (Bateson et al., 2011). From this

perspective, the combination of an increased likelihood of threats occurring and reduced
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coping capacity leads to increased vulnerability, which in turn is associated with a higher risk
of anxiety (Miloyan et al., 2018).

Although this explanatory approach, as well as relevant findings on the association
between the three variables (e.g., Currant et al., 2023, McLaughin et al., 2010), suggest that
maladaptive coping may act as a mediator between ACEs and anxiety in this triadic
relationship, there is currently a lack of research investigating precisely this (Panagou &
Macbeth, 2022). The few studies that have examined coping behaviour as a mediator have
primarily focused on other mental disorders such as depression (Song et al., 2020) and/or
middle to older age (Sheffler et al., 2019) or clinical samples (Crow et al., 2014). However, it
is important to examine this in a general population sample of young adults in particular,
given evidence that they appear to be at higher risk of developing an anxiety disorder in
general (Goodwin et al., 2020), that the onset of a mental disorder may be exacerbated in
young adults exposed to ACEs (Kessler et al., 2007), and that young adults who have
experienced ACEs appear to cope differently (Solberg et al., 2023). Investigation in such a
sample could therefore provide important evidence for the development of preventive
interventions to mitigate the negative effects of ACEs (Solberg et al., 2023) and reduce the
risk of serious mental health problems in later adulthood at an early stage.

1.3 Present Study

Overall, although current evidence provides some indication of the relationship
between ACEs, maladaptive coping, and psychopathology, most studies focus on depression,
and research is underdeveloped, especially regarding potential underlying factors such as
mediators. Furthermore, there is no evidence that has investigated this in a non-clinical
sample of young adults and in relation to anxiety. Thus, the aim of the present study is to
further examine the relationship between ACEs, anxiety symptoms, and maladaptive coping

on the one hand, and the mediating role of (specific) maladaptive coping strategies (i.e.,
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rumination, catastrophizing, self-blame, blaming others) on the association between ACEs
and anxiety on the other hand, in a general population sample of young adults. Based on
previous research, the following hypotheses were formulated:
H1: A higher number of reported ACEs is associated with higher levels of anxiety symptoms.
H2: A higher number of reported ACEs is associated with more frequent use of maladaptive
coping strategies.
H3: More frequent use of maladaptive coping strategies is associated with higher levels of
anxiety symptoms.
H4: The frequency of the use of maladaptive coping strategies mediates the association
between ACEs and anxiety symptoms.
Exploratory: The literature provided initial evidence that the mediating effect might differ
between the different coping strategies (Chan et al., 2014; Song et al., 2020). Therefore, in an
exploratory hypothesis, the mediating effect of the four different maladaptive coping
strategies (i.e., rumination, catastrophizing, self-blame, blaming others) on the association
between ACEs and anxiety symptoms was examined separately.
2. Methods

2.1 Participants and Procedure

This work was part of a larger study that measured a variety of different variables.
However, in the context of the master's thesis, attention was focused only on the
measurements relevant to the research questions. The sample size was pre-determined by this
and amounted to a total of fifty-eight volunteers between the ages of 19 and 35 who were
recruited through flyers and social media. Fluency in the Dutch language was a prerequisite
for participation. In addition, subjects with hormonal and/or cardiovascular disorders or
relevant allergies were excluded from the study due to measures that were part of the broader

project. Before the start of the study, all participants signed an informed consent form, and
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after completing the baseline questionnaires on several variables during a lab session in the
early afternoon digitally via RedCap, they were rewarded with 30 euros. Ethical approval
(ethical approval number: G-2018 09 1339) was obtained from the Sociaal- Maatschappelijke
Etische Commissie (SMEC) of KU Leuven.
2.2 Materials
2.2.1 Demographics

To gather various demographic information, participants were asked to complete a
demographic questionnaire on age, gender, nationality, occupational and educational
background, and marital status before completing the baseline questionnaires.
2.2.2 Questionnaire

Adverse Childhood Experiences. The short version of the Child Trauma
Questionnaire (CTQ); Bernstein et al., 2013) was used for retrospective assessment of adverse
childhood experiences. It consists of a total of 28 items rated on a 5-point Likert scale ranging
from 1 (never true) to 5 (very often true) and includes a total of 5 subscales as follows:
Emotional Abuse, Physical Abuse, Sexual Abuse, Physical Neglect, and Emotional Neglect
and an additional trivialization scale which measures the tendency to trivialize or deny
experiences of abuse. The respondents are asked to make statements about their childhood
and their understanding of their trauma as an adolescent or adult. The total score for each
subscale ranges from five points (no childhood or adolescent maltreatment) to 25 points
(extreme maltreatment experiences). An overall severity score was calculated by summing the
scores for the 25 items (excluding the three minimization items). The internal consistency of
all scales (except for physical neglect) has been high in previous studies (Cronbach's a > 0.89)
(Wingenfeld et al., 2010).

Anxiety. Anxiety was measured using the Dutch version of the Depression, Anxiety,

and Stress Scale (DASS-21) which is a self-questionnaire developed by Lovibond and
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Lovibond (1995) with a total of 21 items on the three subscales ‘depression’, ‘stress’, and
‘anxiety’. For the present studies, only the 7 items of the anxiety scale were of interest, rated
on a 4-point Likert scale from 0 (does not apply to me at all) to 3 (applies to me very strongly
or mostly). The total score for this subscale was calculated by summing the scores for the 7
items, with a cut-off of 6 indicating an increased level of anxiety. In a Dutch sample with a
total of 7972 participants, the anxiety subscale showed good internal consistency scores with
a reliability of 0.94 as measured by Cronbach's alpha (Wardenaar et al., 2018).

Maladaptive Coping Strategies. The use of various cognitive emotion regulation
strategies in response to threatening and stressful life events was surveyed using the Cognitive
Emotion Regulation Questionnaire (CERQ; Garnefski et al., 2002). This self-questionnaire
comprises a total of 36 items, which are composed of the following nine conceptually distinct
subscales: self-blame, blaming others, rumination, catastrophizing, putting into perspective,
positive refocusing, positive reappraisal, acceptance, and refocus on planning, with only the
first four being of interest in the current study, as these belong to the less effective ways of
cognitively reappraising a stressful or demanding situation (maladaptive strategies).
Accordingly, the CERQ items were divided into adaptive and maladaptive coping strategies
for analysis, following the authors' instructions (Garnefski et al., 2002). The items were rated
on a 5-point Likert scale ranging from 1 (almost never) to 5 (almost always), and total scores
for each subscale were obtained by summing the scores of the items associated with each
subscale (ranging from 5 to 20). In addition, all total scores for the 4 subscales were summed
to produce an overall score, which indicates the frequency of use of maladaptive coping
strategies in general. According to previous research, all subscales have good internal

consistencies between .68 and .86 (Garnefski et al., 2002).
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2.3 Statistical Analysis

The statistical analyses were all conducted using IBM SPSS 26 Software. Descriptive
statistics were first analyzed to evaluate the demographic questionnaire. Linear regression
analyses were then carried out to examine the first three hypotheses related to the associations
between 1. ACE (independent variable) and anxiety symptoms (dependent variable), 2. ACE
(independent variable) and maladaptive coping (dependent variable) and 3. maladaptive
coping (independent variable) and anxiety (dependent variable). To further investigate the
third hypothesis, a multiple regression was conducted with the individual maladaptive
strategies as independent variables and anxiety as the dependent variable. Subsequently,
Hayes' (2018) PROCESS macro was used to conduct a mediation analysis to examine the role
of maladaptive coping behaviour as a mediator between ACE and anxiety symptoms. For this
purpose, the number of repetitions of the bootstrapping procedure was gradually increased in
order to determine the point at which the estimates become stable. Based on this testing, a
bootstrap approach with 1000 repetitions was carried out to analyse the mediation effect. The
indirect effect was considered significant if the 95% confidentiality interval (CI) did not
include zero. The same programme was used to test the exploratory hypothesis. Here, a
multiple mediation analysis was conducted in which the different maladaptive coping
strategies (i.e. rumination, self-blame, catastrophizing, blaming others) were included in the
model as parallel mediators in order to compare their indirect effects on the association
between ACEs and anxiety simultaneously.

Covariates. As there is some evidence in the literature that there are differences in
coping between the genders (Matud, 2004), a sensitivity analysis was conducted with gender
as a possible covariate. This showed that gender did not make a significant explanatory

contribution, as the results remained stable even when gender was included. In addition,
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correlations were calculated between gender and all variables, which also showed no

significant result. Thus, gender was not included as a covariate in the analyses.

3. Results
3.1 Sample and Descriptive Statistics

A total of 58 participants completed the baseline questionnaires. As all data relevant
for the analysis were complete, no participant was excluded. The sample consisted of 84.5%
women (7 =49) and 15.5% men (n = 9). The age distribution ranged from 19 to 35 years, with
a mean age of 24 years (SD = 3.29). Overall, 39.7% of participants (n = 23) reported being
employed, while 58.6% were students of various disciplines and one participant did not
respond. The lowest and highest observed value, the mean and the standard deviation for all
variables are shown in Table 1.

Table 1

Descriptive statistics for variables

Variables Minimum®  Maximum? Mean SD

CTQ

Emotional abuse 5 25 9.05 5.00
Physical abuse 5 21 5.74 2.41
Sexual abuse 5 25 5.98 3.74
Emotional neglect 5 24 9.93 4.58
Physical neglect 5 16 6.58 2.39
ACE 25 111 37.29 15.12
CERQ

Self-blame 4 20 10.72 3.94
Rumination 4 20 13.31 4.24
Catastrophizing 4 18 6.53 2.76
Blaming others 4 19 6.62 2.98
Maladaptive Coping 16 68 37.19 9.99
DASS

Anxiety Symptoms 0 14 2.22 2.85

Note. N=58. ACE: Adverse Childhood Experiences. * Lowest and highest observed value.
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3.2 Assumption Testing

Interval scaling was assumed for all variables used. For linear regression,
multicollinearity of the residuals was also tested using the variance inflation factor (VIF =
1.0), uncorrelatedness of the residuals using the Durbin-Watson test (1.58 - 2.20), normal
distribution of the residuals using a histogram and PP plot, and homoscedasticity using a
scatter plot (y = ZRESID, x = ZPRED). The statistical requirements for testing hypotheses 1
to 3 were considered to be met based on the above analyses.

For the (multiple) mediation analysis only the linearity between the variables must be
considered. As determined by visual inspection of the scatter plots after LOESS smoothing,
the relationship between all variables involved in the mediation analysis was approximately
linear.

3.3 Inferential Statistical Hypothesis Testing

3.3.1 Association between ACEs, Anxiety Symptoms, and Maladaptive Coping

The standardized regression coefficients of the linear regression analyses can be seen
in Figure 1. In line with the first hypothesis, a regression analysis between childhood
adversity and self-reported anxiety symptoms showed a significant positive effect (f = .554, p
<.001; F(1,56) = 24.745, p < .001; R’ = .306) with a high effect size according to Cohen
(1988); suggesting that more ACE’s were associated with higher levels of anxiety symptoms.
ACE accounted for 30.6% of the variance in anxiety.

Consistent with the second hypothesis, a regression analysis between ACE and
maladaptive coping showed that ACEs were significantly associated with maladaptive coping
(B =.341, p=.009; F(1,56) = 7.373, p = .009; R’ = .116) which is a moderate effect according
to Cohen (1988). A higher number of reported ACE was associated with more frequent use of
maladaptive coping strategies. The identified variance explanation of maladaptive coping

through adverse childhood adversity was 11.6%.
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Contrary to the third hypothesis, linear regression analysis with maladaptive coping as
the predictor and anxiety symptoms as the outcome did not yield a significant result, i.e.,
maladaptive coping did not explain a significant percentage of the variance in self-reported
anxiety symptoms, B = 0.246, p = .063; F(1,56) = 3.604, p = .063; R> = .060. These results
indicate that more frequent use of maladaptive coping strategies was not significantly
associated with higher levels of anxiety symptoms.

To investigate this further, a post-hoc multiple regression was calculated with each
maladaptive coping strategy as predictor and anxiety symptoms as outcome. The model was
able to explain a total of 42.6% of the variance in anxiety, F(4, 53) = 9.828, R’= 426, p <
.001, with catastrophizing explaining the greatest variance in anxiety symptoms (3 =.690, p <
.001). The two coping strategies self-blame (f =.416, p <.001) and blaming others (B = -
577, p <.001) were also significantly associated with anxiety. According to Cohen (1988),
this can be interpreted as a large effect. No significant effect was found for the predictive

validity of rumination on anxiety (f =-.156, p =.197).

Figure 1
Standardized regression coefficient for linear regression paths according to the proposed
model
Maladaptive Coping
341%* 246
ACE 5547k Anxiety Symptoms

Note. * p<.05. ** p<.01.

3.3.2 Maladaptive coping as mediator between ACEs and anxiety symptoms
Simple mediation analysis was then conducted to examine whether ACEs predicted

anxiety symptoms and whether the direct pathway would be mediated by the frequency of use
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of maladaptive coping strategies. A significant effect of ACEs on anxiety symptoms was
observed, b =0.1005, p = .0361. After including the mediator in the model, ACEs
significantly predicted the mediator (b = 0.2253, p = .0197), but the mediator in turn did not
significantly predict anxiety symptoms (b = 0.0185, p = .6157). Contrary to the fourth
hypothesis, the bootstrap analysis with 1000 replicates showed no significant indirect effect,
B =.220, 95% CI [-.0828, .0997], suggesting that the association between ACEs and anxiety
symptoms was not mediated by maladaptive coping.

Exploratory Hypothesis. Due to evidence in the research that the four types of
maladaptive coping strategies may have different effects on the relationship between ACEs
and anxiety (Chan et al., 2014; Garnefski et al., 2002; Martin & Dahlen, 2005), a multiple
mediation analysis was ultimately conducted. The standardized indirect effects of the four
strategies (i.e. rumination, self-blame, catastrophizing and blaming others) were calculated
simultaneously, and a 1000-repeat bootstrap procedure was used to test whether the effect was
statistically significant. The analysis revealed no significant indirect effect, indicating that
none of the maladaptive strategies mediated the relationship between ACEs and anxiety
symptoms. The standardized coefficients and associated confidence intervals can be found in
Table 2.

Table 2

Results of multiple mediation analysis (Exploratory Hypothesis)

Indirect Effect 95% Cl1
Path B Lower Upper
ACE 2 RU = AS -.1010 -.0722 0173
ACE - SB 2> AS .0886 -.0204 1918
ACE > CA 2 AS 2094 -.0107 4786
ACE > BO 2 AS -.1247 -.4920 .0399

Note. ACE: Adverse Childhood Experience. MC: Maladaptive Coping. AS: Anxiety
Symptoms. RU: Rumination. SB: Self-Blame. CA: Catastrophizing. BO: Blaming Others.
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4. Discussion

The primary aim of the study was to empirically investigate the relationship between
ACEs, maladaptive coping strategies and anxiety symptoms in a non-clinical sample of young
adults. Based on the findings, it was postulated that there is a significant correlation between
all three variables. The number of ACEs was a strong predictor of anxiety symptoms, and a
moderate correlation was found between ACE and maladaptive coping. Unexpectedly, the
general use of maladaptive coping did not significantly predict self-reported anxiety
symptoms, and use of maladaptive coping strategies did not mediate the relation between
exposure to ACEs and anxiety symptoms. Post-hoc analyses showed a strong effect of
catastrophizing, self-blame and blaming others being significantly associated with anxiety
symptoms, while rumination was not a significant predictor. The subsequent exploratory
multiple mediator analysis, in which the various maladaptive strategies were included as
mediators in the model, also revealed no significant effect.
4.1 Association between ACEs, Anxiety symptoms, and Maladaptive Coping

Previous research, such as Elmore & Crouch (2020), found that children and
adolescents ages 8 to 17 who were exposed to four or more ACEs were more likely to suffer
from anxiety than those who were exposed to fewer ACEs, and McLaughin et al. (2010)
demonstrated this association for a large national sample of adults ages 18 to over 60. The
current study's significant findings of a positive relationship between ACEs and anxiety
symptoms extend previous evidence by demonstrating such associations in a young, non-
clinical sample between the ages of 18 and 35. Thus, the negative effects of ACEs appear to
persist across the life span, from childhood and adolescence (Elmore & Crouch, 2020)
through young adulthood (current study) and into old age (McLaughin et al., 2010).

In addition, Curran et al. (2020), examining an American epidemiological sample with

a range of complex childhood trauma exposures, showed that ACEs not only appear to
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promote the development of anxiety, but also lead to increased use of maladaptive coping
strategies such as catastrophizing, rumination, self-blame, or blaming others. This was also
demonstrated in the present study by the moderately positive correlation, suggesting that
maladaptive coping behavior also play a role in young adults of the general population and
thus appears to be established early in development.

Furthermore, the relationship between maladaptive coping and anxiety has been
investigated in several previous studies, in which significant associations have been found
(e.g., Garnefski et al., 2002; Garnefski et al., 2007; Jacob & Anto, 2006; Kraaij et al., 2003;
Solgi, 2018). However, these findings were only partially confirmed in the present study, as
maladaptive coping did not predict the occurrence of anxiety symptoms, but the differentiated
analysis of the different maladaptive coping strategies yieled a significant result. The
relationship between maladaptive coping in general and anxiety may have been attenuated by
the fact that two of the four coping strategies - blaming others and rumination - were
(strongly) negatively associated with anxiety symptoms. Thus, almost 43% of the variance in
anxiety could be explained by the use of the four maladaptive coping strategies, with
catastrophizing showing the greatest predictive value.

According to the cognitive model of Beck et al. (1985), affective disorders such as
anxiety are associated with cognitive errors, with studies showing that catastrophizing seems
to play a particularly important role (Weems et al., 2001). Catastrophizing thoughts involve
anticipating the worst possible outcomes, overestimating the likelihood of negative
consequences, and underestimating one's control over future events (Martin & Dahlen, 2005).
Since these cognitive distortions are very typical for various anxiety disorders and contribute
to their maintenance, it seems logical that catastrophizing as a maladaptive strategy had a high

explanatory value for anxiety in the present study.
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However, there is a striking difference in the direction of the associations found in the
present study in contrast to previous findings, in that rumination was negatively correlated
with anxiety, although it was not significant. Nevertheless, this raises the question of what
might have caused such a departure from previous research. Watkins (2009) suggests hat
specific, concrete, and process-oriented rumination, involving active self-reflection, may be a
beneficial psychological process. From this perspective, if individuals perceive their thoughts
as productive and controllable, rumination may have an anxiety-reducing effect, what could
explain the negative association observed in the present study. Such an effect would probably
be less likely in a larger sample that is more representative of the population as a whole, since
helpful rumination might be more pronounced than usual in the current non-clinical sample,
which consists of people with a certain socio-demographic background, i.e. people with a
high level of education and a high level of functioning, given that more than half of the
sample consisted of students (58.9%) and the remaining participants (39.7%) were
professionals.

With the exception of small variations, the present study overall provides evidence for
the relationship between ACEs, anxiety, and maladaptive coping strategies among young
adults. One theoretical explanation for the association between the three variables,
schematically represented in Figure 2 based on previous findings, relates to biological,
psychological, and psychosocial changes caused by ACEs (Nusslock & Miller, 2016; Miloyan
et al., 2018; Sheftler et al., 2019). For example, Sheffler et al. (2019) attributed this
association to the fact that ACEs are complex early stressors that disrupt the normal
developmental process at all levels of the biopsychosocial model. Accordingly, at a biological
level, processes of emotion regulation are affected by changes in the structure and function of
brain areas, because the experience of childhood adversity seems to sensitize parts of the brain

that play a role in stress response and inhibitory control (Nusslock & Miller, 2016; Sheffler et
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al., 2019). These biological changes in turn influence cognitive threat appraisals at the
psychological level, i.e. altered interpretations and beliefs about threats, as well as coping
behaviour at the psychosocial level as they promote the development of maladaptive coping
strategies. From this perspective, people who experience ACEs are therefore more likely to
perceive a situation as stressful and to develop and use less adaptive coping styles (Sheffler et
al., 2019). The diminished ability to cope with potential threats and the cognitive distortions
regarding these threats lead to greater vulnerability to emotional distress, which in turn
increases the risk of experiencing anxiety (Bateson et al., 2011; Miloyan et al., 2018).
However, the assumptions that can be derived from this explanatory approach are not fully in
line with the results of the present study. For this reason, a modified explanatory model is
proposed as illustrated in Figure 3, which contains adjustments based on the current findings.

Figure 2
Biopsychosocial model proposed to explain the association between ACEs, Anxiety and

Maladaptive Coping according to previous research

ACE
Level
A 4

Sensitization of brain areas involved in

Biological stress response and inhibitory control
Devel t of
Change in cognitive evelopmento
Psychological & appraisal of threat maladaptive coping
strategies
Psychosocial
v v
Higher vulnerability

v

Increased Risk of

Anxiety

Note. This is a schematic illustration that synthesizes various previous theoretical findings

(Nusslock & Miller, 2016; Miloyan et al., 2018; Sheffler et al., 2019).
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4.2 Mediating Role of Maladaptive Coping Behaviour

Despite existing evidence, there is a lack of research on the mediating effect of
maladaptive coping on the association between ACEs and anxiety symptoms, whereas this has
been better explored and documented in the context of depression (e.g. Song et al., 2020).
One of the few cross-sectional studies in this field of research was able to show that emotional
dysregulation mediates the association between emotional abuse as a category of ACEs and
generalized anxiety disorder in a sample of college students (Soenke et al. 2010). Although
the present study found significant evidence of a direct relationship between ACE, the
different maladaptive coping strategies and anxiety, the (multiple) mediator analysis did not
yield a significant indirect effect of maladaptive coping behaviour. Against this background,
the biopsychosocial explanatory model (Figure 2) presented to explain the relationship
between the three variables should be reconsidered, as it suggests that maladaptive coping
increases the risk of anxiety, at least to some extent. There may be other interactions between
the analyzed variables that were not taken into account in the mediation analysis. Based on
the present operationalization of the different constructs, the measurement procedure, and the
results of the study, a different explanatory model for the association between ACEs, anxiety,
and maladaptive coping is proposed and schematically represented in Figure 3. In this
modified explanatory appraoch, the basic assumption that ACEs lead to changes at the
biological, psychosocial and psychological levels remains the same, but the temporal
sequence of the interaction is adjusted according to the findings. Thus, no mediating effect of
maladaptive coping could be demonstrated in the present study, but the pattern of correlations,
i.e. the significant correlation between ACEs and anxiety as well as maladaptive coping and
between the different maladaptive coping strategies and anxiety, suggests that there may be a
theoretical overlap between the latter two variables, especially with regard to catastrophizing.

As already explained above, catastrophizing can be understood as a main component of
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anxiety and at the same time it represents a cognitive disortions in threat appraisal (Martin &
Dahlen, 2005; Weems et al., 2001), which may explain the high correlation found on the one
hand and the lack of a mediator effect on the other. Against this theoretical background, an
overlapping of the two constructs seems very likely, even beyond the measurement procedure.
According to this explanation model, maladaptive coping, especially catastrophizing and early
anxiety symptoms, may overlap and together lead to serious (mental) health problems and
other difficulties in life. Of course, further research is necessary for a more in-depth
investigation of these assumptions.

Figure 3
Biopsychosocial model proposed to explain the association between ACEs, Anxiety and

Maladaptive Coping according to the current study

Level
ACE
\ 4
Sensitization of brain areas involved in stress response and inhibitory
Biological control
Development of
maladaptive coping
strategies
v
Psychological &
4 g Catastrophizing
Psychosocial

Change in cognitive .
Anxiety

appraisal of threat

Note. This is a schematic illustration that synthesizes various previous theoretical findings
(Nusslock & Miller, 2016; Miloyan et al., 2018; Sheffler et al., 2019) and has been modified

based on current findings.
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Methodological explanations for the non-significant mediation effect could, of course,
also be related to the cross-sectional design of the study, i.e. all data were collected at the
same time. This makes it difficult to identify causal relationships, as no temporal sequence
between variables can be established. In addition, when interpreting the results, it should be
noted that this was a non-clinical sample with, on average, normal levels of anxiety according
to the DASS-21 classification (Lovibond & Lovibond, 1995). The descriptive scores of the
CTQ (Bernstein et al., 2013) also showed mean scores that could be classified as no to low
childhood adversity and a skewed distribution resulting from a 0-inflation. The low level of
the measured variables and the low variance resulting from the skewed distribution of ACEs
may have affected statistical power and should be taken into account when interpreting the
results.

4.3 Strenghts and Limitations

A strength of this study is that, to my knowledge, it is the first to examine maladaptive
coping as a possible underlying mechanism of the relationship between ACE and anxiety
symptoms in a general population sample of young adults, which is of high practical
relevance for the development of effective interventions. Although the results did not provide
a significant effect regarding the mediating role of maladaptive coping, they did show that
catastrophizing and self-blame in particular appear to be important risk factors for the
development of anxiety symptoms in young adulthood. At the same time, the study suggests
that there may also be a theoretical overlap between maladaptive coping strategies, in
particular catastrophizing, and the early stages of anxiety. It is therefore important that
preventive interventions focus on developing adaptive coping strategies while reducing
dysfunctional coping behaviours and restructuring the cognitive distortions that underlie

anxiety.
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However, it 1s important to be aware of the various limitations when interpreting the
results. The most important limitation is the cross-sectional design, which does not allow
conclusions to be drawn about causality and direction of influence (Setia, 2016), which has a
greater impact on the mediation analysis and should therefore be taken into account when
interpreting the results. Furthermore, it is of high relevance that the assessment of childhood
maltreatment was retrospective. The fact that the ACEs occurred years earlier can lead to a
recall bias that can confound the data in many ways. Especially with such a sensitive and
emotional topic, memories of the event may be distorted, and/or may have been suppressed
and therefore not reported, which should be taken into account when interpreting the data.
Another limitation is the lack of generalizability of the results to a larger population due to
convenience sampling. In a convenience sample, not all members of the target population
have an equal chance of being included, leading to potential biases, such as motivational bias,
because the motivation to participate may be based on interest in the research topic or a desire
to support one's particular opinions (Stratton, 2021). Therefore, the participants cannot be
considered representative of the population, which raises concerns about the external validity
(Sedgwick, 2013) and should be considered when interpreting the reults. Regarding the
sample, there are other limitations related to the small sample size on the one hand, the
imbalance between female and male participants, and the high level of education on the other
hand. This not only makes it more difficult to detect small effects, but also affects the
generalizability of the results. In addition, the study data was collected entirely on the basis of
self-reported evaluations, which may lead to a bias in the responses. This is a common
problem with self-report measures, where participants' responses can be influenced by social

desirability and various other sources such as mood or agreement (Podsakoff et al., 2003).
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4.4 Conclusion and future research

Overall, the study provided evidence for the relationship between ACEs, anxiety and
the use of maladaptive coping strategies among young adults of the general population, even
though the mediating effect of the latter variable did not yield a significant result. The
findings obtained here illustrate the risk potential posed by ACEs and maladaptive coping,
which is of great practical relevance for the design of preventive interventions and cognitive
therapy concepts. Thus, it becomes clear that especially in the early, non-clinical stages of
anxiety, it may be very useful to use existing reframing and cognitive restructuring techniques
to challenge catastrophizing and self-blame and to break through associated negative thought
patterns (Garnefski et al., 2002). Future studies should build on the present results and further
investigate the complex interaction between the variables studied. In this context, self-report
should be complemented by other forms of data collection, such as interviews or external
assessments, e.g. by including the assessment of close caregivers, in order to counteract social
desirability and other response biases. This may also contribute to a more complete and
objective view of the constructs under investigation and may enhance the validity and
reliability of the data. In addition, various screening instruments on coping behavior should be
used in the future to accurately capture both the cognitive and behavioral levels of coping and
obtain a comprehensive picture of it. There is also a need to further investigate the overall
interaction between the variables using longitudinal studies, as summarized in the systematic
review by Thurston et al. (2023), and including other possible confounding variables to better

understand the underlying mechanisms and develop more targeted interventions.
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