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Background: The pathogenic role of trauma in psychotic-like experiences has yet to be clarified. The aim of this study was to 
investigate the role of childhood and adulthood trauma on erroneous thoughts among patients with major depressive disorder.
Materials and Methods: Inpatients with major depressive disorder (MDD) and healthy controls (HCs) were enrolled, and paper-and- 
pencil questionnaires were applied. Clinical rating and self-reported scales were used to measure levels of depression, dissociation, 
psychological trauma, parental maltreatment, and erroneous thoughts. Pearson’s correlation analysis was conducted to explore 
potentially significant associations between erroneous thoughts and other independent variables, and standardized regression coeffi-
cients of hierarchical regression analysis were used to predict the significant relationships between erroneous thoughts and adulthood 
or childhood trauma.
Results: A total of 99 participants were included into the analysis, of whom 59 were patients with MDD and 40 were HCs. After 
treatment, the patients with MDD showed significantly higher levels of depression, childhood maltreatment, interpersonal trauma and 
erroneous thoughts than the HCs. After estimating and verifying correlations with hierarchical regression among the patients with 
MDD, a link between adulthood betrayal trauma and higher level of conviction along with the number of erroneous thoughts was 
found. However, no significant association was identified between childhood trauma and erroneous thought. The concurrent level of 
depression significantly predicted a higher level of being preoccupied, along with the number of erroneous thoughts.
Conclusion: The current study fills a gap in the literature by showing a link between adulthood trauma and erroneous thoughts in 
non-psychotic patients. Further studies with well-controlled comparisons and prospective cohort with longer follow-up are warranted 
to extend the applicability and generalizability of the current study.
Keywords: depression, erroneous thought, adulthood trauma, childhood trauma, psychiatric inpatient

Introduction
Whether unresolved psychological trauma can distort the testing of reality has been revisited in the past two decades. 
Potentially traumatizing events are commonly reported in clinical patients with severe disturbance in reality testing, such as 
a psychotic disorder. Psychological trauma can be classified as either non-interpersonal or interpersonal trauma,1 and 
interpersonal trauma may indicate poorer outcome of mental health. In comparison with non-interpersonal trauma, 
interpersonal trauma demonstrates higher severity of post-traumatic stress disorder, depression, guilt, and risk of opposi-
tional defiant disorder.2–4 Therefore, we focused on the association between interpersonal trauma and psychosis. A previous 
meta-analysis demonstrated a significant association between psychosis and childhood interpersonal trauma in both case– 
control studies of patients with psychotic disorders and population-based cross-sectional studies.5 This association was also 
reported in another meta-analysis focusing on childhood interpersonal trauma in help-seeking individuals with a recent 
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decline in socio-occupational functioning and the presence of subthreshold positive symptoms in healthy controls (ie, ultra- 
high risk).6 Importantly, this link cannot be readily ascribed to the acute mental dysfunction of a psychotic state, as early 
traumatic experiences in a premorbid state have been reported to predict the emergence of psychotic symptoms in 
prospective studies.7,8 Trauma therefore appears to play a role in the pathogenesis of psychotic symptoms.

Existing knowledge including autobiographical memories and personal beliefs derived from prior experiences is the 
foundation for the understanding of the current environment,9,10 and thus its impact on the formation of psychotic 
symptoms is not surprising. However, on which dimensions of psychotic experiences trauma may exert an effect remains 
largely unknown. We hypothesized that examining the relationship between traumatic experiences and disparate aspects 
of erroneous thoughts may shed light into this question. Erroneous thoughts are a distorted interpretation, attribution, or 
appraisal toward the environment, the self or other people.11 For instance, a paranoid thought stands for being threatened 
in some way, such as being spied on, followed, secretly tested or plotted against, or suspecting that one’s spouse is being 
unfaithful.12 Erroneous thought can be seen to emerge understandably from the patient’s internal and external environ-
ment, especially from his mood state, and true delusions are psychologically irreducible.11 Similar to hallucinatory 
experiences, erroneous thoughts can occur in clinical patients with a full-blown psychotic disorder as well as neurotic 
patients and the general populations.13,14 Of note, patients with a psychotic disorder and psychoticism-prone individuals 
can differ in some aspects of erroneous thoughts. For example, although thematic similarity has been reported between 
these two groups with similar endorsement rates of common erroneous thoughts, patients with a psychotic disorder have 
been reported to be more preoccupied by these thoughts, to feel more distressed by them, and to have a stronger belief in 
their veracity.15,16 Different aspects of erroneous thoughts may relate differently to traumatic experiences.

Given the similar link between trauma and psychosis across clinical and general populations, the effect of trauma may 
be evident on the theme, the shared features of both nonclinical and clinical erroneous thoughts, rather than other aspects 
more central to the clinical status of psychosis. Indeed, an intriguing link between the content of traumatic experiences 
and the theme of psychotic experiences has been demonstrated in patients with nonaffective psychosis and those with 
a first episode.17,18 It remains largely unknown whether traumatic experiences are related to the three pathological aspects 
of erroneous thoughts, however this is critical to clarify the pathogenic role of traumatic memories in erroneous thoughts. 
If trauma relates solely to the thematic content but not the three comparative pathological features of erroneous thoughts 
measured by the Peters et al. Delusional Inventory (PDI)15 (distress, preoccupation, and conviction), then childhood 
interpersonal trauma alone is not sufficient for the genesis of psychosis. That is to say, trauma may result in a distorted 
perception toward an ambivalent or benign situation. However, the response to the distorted thoughts that interfere with 
socio-occupational functioning may not be fully attributable to prior stressful experiences.

The aim of this study was to investigate this unresolved issue regarding the pathogenic role of trauma in psychotic- 
like experiences. More specifically, we aimed to test the hypothesis of whether traumatic experiences would relate to the 
thematic content of erroneous thoughts but not the pathological features of erroneous thoughts. Such associations 
between trauma and erroneous thoughts were verified in patients with a mood disorder, in whom erroneous thoughts 
were common,19 however no full-blown psychotic disorders developed. In this study, we selected patients with a current 
depressive episode, given that depression is a crucial covariate of psychotic experiences20 and can be an integral part of 
psychotic experiences, especially in psychosis of mild-to-moderate severity.21 There are two reasons to examine the 
association in a nonpsychotic clinical population. First, the retrospective report of early experiences of traumatic events 
may be influenced by a current psychotic state. Hence, the link between traumatic experiences and erroneous thoughts 
may be confounded by the deficient reality testing of a psychotic disorder. Second, the thematic dimension and three 
morbid features of erroneous thoughts may be intertwined in patients with a full-blown psychotic disorder, due to high- 
end scores. In addition, we also examined the characteristics of erroneous thoughts and related information in healthy 
subjects in order to compare differences in multiple dimensions for erroneous thoughts.

With respect to traumatic experiences, we assessed both childhood and adulthood trauma in the current study. 
Differentiating the two types of traumatic experiences is of conceptual importance. Childhood trauma has long been 
hypothesized to have a devastating impact on mental development and psychological well-being.22,23 Evidence of the 
influence of early traumatic stress on neurobiological development is also accumulating.24,25 However, childhood trauma 
survivors frequently experience potentially traumatizing events in adulthood (ie, revictimization26), as also seen in 
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patients with psychosis.27 This correlation between childhood and adulthood trauma raises the question of whether the 
presenting features of erroneous thoughts should be ascribed to the remote unresolved issues that originated in early 
developmental stages or to recent traumatic stress. Finally, we also controlled for maladaptive parenting styles including 
indifference and overcontrol,28 a common covariate of childhood trauma,29 in the analysis.

We hypothesized that there should be a relationship between potentially traumatizing events and erroneous thoughts. 
In addition, we hypothesized that this link may be more readily detected with the number of erroneous thoughts (ie, 
thematic content) and that this link would remain significant after controlling for maladaptive parenting.17 The morbid 
aspects of erroneousness including conviction, preoccupation, and distress may be more tightly linked to current 
psychiatric status, and hence there may be an exclusive relationship with current depression. Regarding the distinction 
between childhood and adulthood trauma, an a priori hypothesis cannot be derived from the existing literature.

Methods
Ethics
This study derived data from two projects which aimed to investigate the stability of self-reported childhood inter-
personal adversity and relationships among interpersonal adversity, psychiatric status, and socio-cognitive functions.30 

These investigations were approved by the Institutional Review Board of Kai-Syuan Psychiatric Hospital on 30th 
Dec 2014 and 1st May 2017 (KSPH-2014-34 and KSPH-2017-04) and conducted in accordance with the current revision 
of the Declaration of Helsinki and national legal requirements (Human Subjects Research Act, Taiwan). All participants 
signed written informed consent after the study had been explained in detail.

Participants and Procedures
This study included data from a project which mainly recruited newly admitted patients with the acute onset of major 
depressive disorder (MDD) at Kaohsiung Municipal Kai-Syuan Psychiatric Hospital, Taiwan, from December 30th, 2014 to 
December 21st, 2016. The inclusion criteria were 1) admission due to MDD according to the DSM-IV-TR diagnostic 
criteria;31 2) age between 20 and 50 years; and 3) a native speaker of Mandarin Chinese. Patients were not eligible for the 
study if they had 1) intellectual disability (full-scale IQ less than 80); 2) organic syndromes; or 3) difficulty in either 
receptive or expressive language. In addition, information of healthy subjects was derived from another project, which 
recruited participants from May 17th, 2014 to December 21st, 2020. The inclusion criteria for these healthy subjects were 1) 
being free from any neuro-psychiatric disorder; 2) age between 20 and 50 years; and 3) a native speaker of Mandarin 
Chinese. Subjects in the control group were excluded if they had difficulty in either receptive or expressive language.

The recruited patients from these original projects were assessed with two phases of examinations. Phase 1 
assessments were conducted at the first week of admission. Both self-reported measures of psychopathology and 
childhood interpersonal adversity and clinical interview schedules of depression and psychosis were recorded. Phase 2 
assessments were the same as in phase 1; however, they were conducted during the last week of admission or 6 weeks 
after the admission. In this study, we only analyzed data from phase 2 in order to prevent possible confounding effects 
due to exacerbations of their psychiatric disorders, for example, difficulty in recalling their past experience. The clinical 
interviews were conducted by three well-trained psychiatrists with intra-class correlation coefficients of at least 0.9.

Outcome Measures
To assess the different dimensions of psychopathology, the following self-reported scales were used. Erroneous thoughts 
were assessed using the PDI.15 The PDI measured 21 categories of erroneous thoughts (yes or no) such as grandiosity or 
paranoia, along with three dimensions of scoring (distress, preoccupation, and conviction). Each dimension was scored 
on a 5-point Likert scale from 1 (not at all) to 5 (extremely). Four subscales were used in the final analysis, including the 
number of responsive items, and mean scores of distresses, preoccupation, and conviction. With regard to evaluating 
childhood adversity, we specifically explored categories of parental dysfunction using the Measure of Parental Style 
(MOPS).28 The MOPS included 30 questions (15 for fathers and 15 for mothers) to measure perceived parental 
maltreatment. Subscales of indifference (eg uncaring of me) and over-control (eg sought to make me feel guilty) were 
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selected into the analysis. Potentially traumatizing events were measured using the Brief Betrayal Trauma Questionnaire 
(BBTS).32 The 12-item BBTS covered a series of traumatic experiences, including natural disasters, traffic accidents, 
physical and sexual assault, emotional maltreatment, and being a witness to a catastrophic event. The frequency of each 
experience in childhood (before 18 years of age) and during adulthood was rated separately using a 3-point Likert scale 
(never, 1–2 times, >2 times). This instrument differentiated two levels of betrayal in psychological trauma. High betrayal 
trauma (Item 3, 5, 6, 8, and 10) indicated betrayal events by someone to whom you were very close, and low betrayal 
trauma (Item 4, 7 and 9) describes betrayal events by someone with whom you were not familiar. The clinical interview 
scales of depression were evaluated using the Hamilton Depression Rating Scale (HDS).33 The HDS contained 17 items 
with total scores ranging from 0 to 52. A higher HDS score indicated a more severe state of depression.

Statistical Analysis
We first summarized demographic data and outcome measures. Differences in characteristics between the patients with 
MDD and healthy subjects were estimated using Pearson’s χ2 test and the independent t test. Pearson’s correlations were 
calculated to explore potentially significant associations between erroneous thoughts (PDI) and other independent 
variables, including level of depression (HDS), parental dysfunction (MOPS), and potentially traumatizing events in 
childhood and in adulthood (BBTS). The analysis of PDI included four categories: number of items, distress, preoccupa-
tion, and conviction. Furthermore, standardized regression coefficients of hierarchical regression analysis34 were used to 
predict significant relationships between erroneous thoughts (PDI) and childhood or adulthood trauma with a controlled 
model. We measured invariance, which involves testing and comparing models that impose successive restrictions on 
model parameters with a systemic order of basic demographics (sex and age), level of depression, parental dysfunction, 
and interpersonal trauma (childhood and adulthood). Each model tested the invariance with target parameters, which 
included restrictions from the previous model. Hierarchical regression analysis could help to verify whether correlations 
with executive control remain significant when the effects of covariates were considered. Furthermore, we tested the 
mediating effect of parental dysfunction if the significance of the association between specific trauma and erroneous 
thoughts was identified. To verify the mediating effect, the model was tested using the PROCESS macro developed by 
Hayes 3.4.35,36 In the PROCESS macro, Hayes’s Model 4 was applied to fit the mediation model. The ordinary least 
squares regression was used to estimate the coefficients of the moderated mediation model with the PROCESS macro. 
All of the variables were centralized,37 and the 95th percentile bootstrap confidence interval (CI) with 5000 bootstrapping 
samples was estimated. The coefficients of mediation effect and its 95% CI was used to determine the statistical 
significance of the mediation effect.35 If the 95% CI did not include zero, the mediating effect was statistically 
significant, indicating that the model had been successfully established. All data were processed using SPSS version 
23.0 for Windows (IBM Inc., USA). All tests were two-tailed without adjustments for multiple comparisons, and 
significance was defined as α ≤ 0.05.

Results
The descriptive statistics of the major studied variables, including means, standard deviations, and comparisons between the 
patients with MDD and healthy subjects are listed in Table 1. Potentially traumatizing events were more common in the 
patients with MDD, with 71.2% and 88.1% of the patients reporting more than one type of interpersonal traumatic experience 
in childhood and adulthood, respectively, compared to 30% and 20% of the healthy subjects. The rate of traumatic experiences 
among the patients with MDD was higher than that previously reported in college students (28.8%),38 highlighting the high 
rate of traumatization in this sample. As we predicted, multiple dimensions of erroneous thoughts were much more severe 
among the patients with MDD than in the healthy subjects. There was a similar trend in levels of childhood maltreatment and 
interpersonal trauma. In addition, correlation analysis with Pearson’s product-moment coefficients showed that the patients 
with childhood interpersonal trauma had a higher risk of childhood non-interpersonal trauma (r = 0.633, p < 0.001), as well as 
adulthood interpersonal (r = 0.638, p < 0.001) and non-interpersonal (r = 0.465, p < 0.001) trauma. As predicted, childhood 
interpersonal trauma was also correlated with parental dysfunction including indifference (r = 0.546, p < 0.001) and over- 
control (r = 0.685, p < 0.001).
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Next, we investigated associations between erroneous thoughts and potentially traumatizing events as well as the 
covariates. We performed Pearson’s correlation analysis, with the four measures of erroneous thoughts as dependent 
variables and potentially traumatizing events as well as the covariates as predictors. The results are summarized in Table 2. 
As predicted, potentially traumatizing events were positively correlated with erroneous thoughts, including the number of 

Table 2 Pearson’s Correlation Coefficients Among PDI Scores and Continuous Variables Within 
Patients with Major Depressive Disorder

Variables Delusional Ideation (PDI)

Number Distress Preoccupation Conviction

r p r p r p r p

Age −0.19 0.142 −0.16 0.226 −0.18 0.186 −0.12 0.356

HDS 0.38 0.003 0.37 0.004 0.38 0.003 0.36 0.005

MOPS

Indifference 0.39 0.002 0.43 0.001 0.42 0.001 0.42 0.001
Over-control 0.33 0.011 0.36 0.005 0.38 0.003 0.35 0.007

BBTS

Child-BT 0.43 0.001 0.42 0.001 0.43 0.001 0.43 0.001
Child-NBT 0.40 0.002 0.40 0.002 0.44 <0.001 0.45 <0.001
Adult-BT 0.48 <0.001 0.45 <0.001 0.46 <0.001 0.50 <0.001
Adult-NBT 0.30 0.022 0.34 0.009 0.36 0.005 0.37 0.004

Note: Bolds: p<0.05. 
Abbreviations: HDS, Hamilton Depression Rating Scale; MOPS, Measure of Parental Style; BBTS, Brief Betrayal Trauma 
Questionnaire; BT, betrayal trauma; NBT, non-betrayal trauma; PDI, Peters et al. Delusional Inventory.

Table 1 Characteristics of Demographic and Quantitative Variables (n = 99)

Group Patients with MDD (n = 59) Healthy Subjects (n = 40) χ2 p

Variable N % N %

Sex 1.34 0.247 a

Female 42 71.2 24 60
Male 17 28.8 16 40

Variable Mean SD Mean SD t P

Age 40.17 7.74 32.72 8.62 −4.49 <0.001b

HDS 14.20 6.56 1.53 1.89 −14.02 <0.001b

MOPS (indifference) 11.02 11.45 3.28 4.44 −4.70 <0.001b

MOPS (over-control) 10.42 6.19 5.17 3.68 −5.28 <0.001b

BBTS (child-BT) 3.41 3.24 0.58 1.06 −6.24 <0.001b

BBTS (child-NBT) 2.22 2.24 0.45 0.68 −5.69 <0.001b

BBTS (adult-BT) 3.59 3.15 0.3 0.69 −7.77 <0.001b

BBTS (adult-NBT) 2.90 2.34 0.58 0.87 −6.95 <0.001b

PDI (number) 10.25 5.47 3.57 2.51 −8.18 <0.001b

PDI (distress) 35.68 24.65 6.3 5.53 −8.83 <0.001b

PDI (preoccupation) 37.07 25.38 6.53 5.40 −8.95 <0.001b

PDI (conviction) 41.07 26.55 8.58 7.33 −8.91 <0.001b

Notes: aPearson’s χ2 test; bIndependent t test; Bolds: p<0.05. 
Abbreviations: MDD, major depressive disorder; SD, standard deviation; HDS, Hamilton Depression Rating Scale; MOPS, Measure of 
Parental Style; BBTS, Brief Betrayal Trauma Questionnaire; BT, betrayal trauma; NBT, non-betrayal trauma; PDI, Peters et al. Delusional 
Inventory.
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items and levels of distress, preoccupation, and conviction. Of note, these features of erroneous thoughts were also 
correlated with covariates including state of depression and parental dysfunction.

The intertwined relationship between psychopathology (including erroneous thoughts and depression) and stressful 
interpersonal experiences (including the four types of potentially traumatizing events as well as parental over-control) 
raised doubts about the specificity between erroneous thoughts and potentially traumatizing events. The manifestation of 
erroneous thoughts has been correlated with other clinical variables including age.39–41 To address this issue, we 
performed multiple regression analysis. By including the covariates with potentially traumatizing events in the same 
model, we could control the covariance and test whether there was a unique association between erroneous thoughts and 
potentially traumatizing events. The results of the preliminary model are summarized in Table 3.

Several correlations between erroneous thoughts and potentially traumatizing events became insignificant after 
controlling for the covariates and incorporating the other types of potentially traumatizing events, including those 
involving childhood interpersonal trauma and adulthood non-interpersonal trauma (Table 4). Intriguingly, there was 
a significant link between adulthood interpersonal trauma and the number of unusual ideations, and this significance 
remained in the analysis. Among the three dimensions of erroneous thoughts, only the level of conviction was correlated 
with adulthood interpersonal trauma, and the other dimensions were insignificant. Among the other covariates, state of 
depression appeared to be a critical factor in predicting more erroneous thoughts and higher level of preoccupation, as 
well as insignificant trends of distress and conviction.

Since the significant association between adulthood betrayal trauma and erroneous thought (numbers of items and conviction) 
was identified, we further tested the mediating effect of parental dysfunction (indifference and over-control) on this association. 
The results of ordinary least squares regression analysis in the mediation model are summarized in the supplementary tables 
(Supplementary Tables 1-4). Among the tested models, only one model with significantly mediating effect was identified. 
Adulthood betrayal trauma was positively associated with the severity of indifference (β = 1.406, p = 0.003). The severity of 
indifference was also positively correlated with conviction of erroneous thought (β = 0.625, p = 0.029). The coefficient of indirect 
effect in the mediation model was 0.878 with a 95% CI of 0.053 to 1.975, indicating the significantly positive effect of 

Table 3 Preliminary Model with Hierarchical Regression Analysis for Predictors of PDI Scores Among Patients with Major Depressive 
Disorder

Step Numbers of Item Distress Preoccupation Conviction

Predictors β t p β t p β t p β t p

Step 1
Sex 0.14 0.51 0.611 0.24 0.90 0.373 0.16 0.59 0.558 0.21 0.76 0.450

Age −0.02 −1.48 0.146 −0.02 −1.21 0.231 −0.02 −1.32 0.192 −0.01 −0.89 0.375

HDS 0.35 2.81 0.007 0.33 2.64 0.011 0.35 2.78 0.007 0.35 2.63 0.011

Statistics F = 3.93, p = 0.013 

R2 = 0.176

F = 3.69, p = 0.017 

R2 = 0.168

F = 3.78, p = 0.015 

R2 = 0.171

F = 3.28, p = 0.028 

R2 = 0.152

Step 2
MOPS (indifference) 0.15 1.07 0.290 0.17 1.25 0.218 0.14 1.00 0.321 0.17 1.19 0.242

MOPS (over-control) −0.18 −0.98 0.332 −0.06 −0.30 0.762 −0.05 −0.27 0.789 −0.11 −0.60 0.553

BBTS (child-BT) 0.04 0.26 0.795 0.01 0.04 0.968 −0.01 −0.07 0.946 −0.03 −0.19 0.849
BBTS (child-NBT) 0.19 0.96 0.344 0.10 0.50 0.616 0.18 0.91 0.370 0.21 1.06 0.295

BBTS (adult-BT) 0.35 2.52 0.015 0.26 1.86 0.070 0.28 1.95 0.057 0.35 2.46 0.017
BBTS (adult-NBT) −0.08 −0.49 0.626 0.02 0.11 0.913 0.02 0.09 0.932 −0.03 −0.14 0.888

Statistics F =,3.63 p = 0.002 

R2 = 0.400

F = 3.07, p = 0.005 

R2 = 0.361

F = 3.40, p = 0.003 

R2 = 0.384

F = 3.60, p = 0.002 

R2 = 0.400

Note: Bolds: p<0.05. 
Abbreviations: HDS, Hamilton Depression Rating Scale; MOPS, Measure of Parental Style; BBTS, Brief Betrayal Trauma Questionnaire; BT, betrayal trauma; NBT, non- 
betrayal trauma; PDI, Peters et al. Delusional Inventory.
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moderation. Taken together, these findings demonstrated the positive indirect effect of adulthood betrayal trauma on conviction 
of erroneous thought through the positive mediating effect of indifference of parental dysfunction (Supplementary Table 3). 
Other models did not reveal a significantly mediating effect (Supplementary Tables 1, 2 and 4).

Discussion
Summarized Findings
The current study aimed to clarify the link between traumatic experiences and psychosis in a clinical sample of 
depression in patients with varying degrees of erroneous thoughts. Consistent with previous studies, we found 
a simple correlation between traumatic experiences and erroneous thoughts, despite similar correlations between 
erroneous thoughts with maladaptive parenting and current level of depression. Nevertheless, when entering all of the 
predictors into a regression model, a more exclusive link between the number of erroneous thoughts and adulthood, 
rather than childhood trauma, was found. In addition, the number of erroneous thoughts was also significantly correlated 
with the level of conviction but not distress and preoccupation. Intriguingly, the level of current depression appeared to 
be a major contributory factor for preoccupation and the number of erroneous thoughts, along with insignificant trends of 
distress and conviction. In addition, indifference of parental dysfunction significantly mediated the association between 
adulthood betrayal trauma and conviction of erroneous thought.

Psychoticism in Depressive Disorder
Since the concept of the psychosis continuum was introduced in 199442 and expanded in recent years,43,44 investigations 
into psychosis have been conducted in both clinical subjects with psychotic disorders and also subclinical subjects such 
as community residents and college students with proneness to psychotic-like experiences. However, few studies have 
investigated individuals along this continuum with disturbed psychiatric function who have not yet reached a profound 
decline in reality testing. Despite the link between mood symptoms and psychotic symptoms, previous studies on 
psychotic symptoms in mood disorders have focused mainly on the conceptual debate between neurosis and psychosis 
(eg, neurotic versus psychotic depression).45–47 In the current study, we demonstrated the importance of understanding 
psychoticism in patients with depressive disorders. Not surprisingly, erroneous thoughts were found to be more prevalent 
in this clinical population than in the nonclinical population (healthy subjects). More importantly, the severity of 
symptoms in terms of conviction, preoccupation, and distress varied across individuals.

The first important finding of the current study is the link between the current level of depression and the three morbid 
aspects of erroneous thoughts. Our results showed a reliable association between them, including preoccupation and 

Table 4 Final Model for Predictors of PDI Scores Estimated with Hierarchical Regression Analysis Among Patients with Major 
Depressive Disorder

Predictors Delusional Ideation (PDI)

Numbers of Item Distress Preoccupation Conviction

β t p β t p β t p β t p

Sex −0.11 −0.42 0.679 −0.01 −0.02 0.983 −0.09 −0.35 0.727 −0.07 −0.25 0.805

Age −0.03 −1.84 0.072 −0.02 −1.34 0.186 −0.02 −1.54 0.129 −0.02 −1.26 0.213
HDS 0.26 2.18 0.034 0.23 1.92 0.061 0.24 2.04 0.046 0.23 1.92 0.061

MOPS (indifference) 0.15 1.07 0.290 0.17 1.25 0.218 0.14 1.00 0.321 0.17 1.19 0.242

MOPS (over-control) −0.18 −0.98 0.332 −0.06 −0.30 0.762 −0.05 −0.27 0.789 −0.11 −0.60 0.553
BBTS (child-BT) 0.04 0.26 0.795 0.01 0.04 0.968 −0.01 −0.07 0.946 −0.03 −0.19 0.849

BBTS (child-NBT) 0.19 0.96 0.344 0.10 0.50 0.616 0.18 0.91 0.370 0.21 1.06 0.295

BBTS (adult-BT) 0.35 2.52 0.015 0.26 1.86 0.070 0.28 1.95 0.057 0.35 2.46 0.017
BBTS (adult-NBT) −0.08 −0.49 0.626 0.02 0.11 0.913 0.01 0.09 0.932 −0.02 −0.14 0.888

Note: Bolds: p<0.05. 
Abbreviations: HDS, Hamilton Depression Rating Scale; MOPS, Measure of Parental Style; BBTS, Brief Betrayal Trauma Questionnaire; BT, betrayal trauma; NBT, 
non-betrayal trauma; PDI, Peters et al. Delusional Inventory.
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trends of the other two aspects. These morbid aspects of erroneous thoughts appeared to be sensitive to the clinical status 
of a disorder. In other words, patients with a more severe status of depression may predominantly have been occupied by 
their erroneous thoughts. This result is congruent with the literature in that it emphasizes the relevancy of these three 
aspects (distress, preoccupation, and conviction) with socio-occupational disability, and helps to differentiate clinical 
(deluded) from subclinical (not deluded) erroneous thoughts.15 Recent studies assessing delusion multi-dimensionally 
have also found that dimensions of delusional experience, especially distress and preoccupation, are helpful to distinguish 
psychotic patients from community samples.48,49 As a result, dimensions of erroneous thoughts may be more important 
than the counts or contents of belief alone among depressive patients.

Psychological Trauma and Erroneous Thoughts
The results of the current study suggest that depression may have a minor effect in relation to erroneous thoughts, but that 
traumatic experiences still exert an effect on erroneous thoughts through depression.50 There is growing interest in the 
link between childhood trauma and psychoticism,51 and our findings indicate that several confounding variables 
including adulthood traumatic stress and childhood parental dysfunction, which have been overlooked in previous 
empirical studies, should be considered when examining this link. The role of childhood trauma in psychoticism cannot 
be clarified if clinical and environmental covariates are not considered.

Importantly, traumatic experiences may play an exclusive role in the formation of psychotic symptoms through the 
formation of thematic content. Qualitative analyses of themes in previous studies in patients with a psychotic disorder 
have shown a link between the content of psychotic symptoms including hallucination17 and delusion18 and preceding 
life events. Consistent with these findings, our results demonstrated that traumatic experiences were positively correlated 
with the number of erroneous thoughts, but that they were not a predominant pathological feature of erroneous thoughts. 
Only conviction reached significance among the three dimensions. Our results therefore extend the literature by showing 
that this link was also evident in individuals with a currently major depressive episode rather than a full-blown psychotic 
disorder, after controlling for their current state of depression. Psychological trauma has long been understood to be 
a devastating life event that cannot be readily assimilated into the existing autobiographical schema of a survivor.52 This 
disintegration may keep traumatic experiences fragmented from other autobiographical experiences and intrusions, and it 
is supposed to affect the perception and interpretation of daily events, which is associated with the conviction of 
erroneous thought.

Impact of Adulthood Trauma and Childhood Adversity on Erroneous Thoughts
Interestingly, links between erroneous thoughts were found between both childhood trauma and adulthood trauma. More 
importantly, in the hierarchical regression model, the link with adulthood trauma remained significant, whereas it 
disappeared with childhood trauma. This finding suggests that recent life events may be more important than remote 
stressful experiences with regard to the formation of a symptom, at least for the thematic content of erroneous thoughts. 
Adulthood may be a proximal factor within the significant correlation between childhood trauma and erroneous thoughts. 
With regard to the etiology, re-victimization may be a crucial factor. In the literature of child abuse, re-victimization has 
been found to be a reliable phenomenon, and survivors of child maltreatment tend to expose themselves repeatedly to 
potentially traumatizing events in adulthood.26,53–56 In nonclinical studies, this overlaps between adulthood and child-
hood trauma with regard to their impact on psychiatric function such as suicidal behavior and psychotic-like experiences 
has been observed.57,58 This result suggests that childhood experience may not play a unique role in the formation of 
erroneous thoughts, and instead suggests the importance of recent significant life events, especially interpersonal trauma 
involving others to whom the subject is close. Furthermore, parenting style, which has been associated with childhood 
interpersonal trauma, may not be related to erroneous thoughts regarding either thematic contents or dimensions. 
Previous studies have reported associations between parenting style and psychosis59 or psychotic-like experiences 
(schizotypy).60 Our results of simple correlation analysis are comparable with previous studies; however, the association 
was insignificant after multiple adjustments. Therefore, recent adulthood trauma may have a greater impact on erroneous 
thoughts than early experiences, including childhood trauma or parenting style.
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Mediating Effect of Parental Dysfunction
We also found that parental dysfunction of indifference positively mediated the association between adulthood betrayal 
trauma and erroneous thought. The association between psychological trauma and parenting style had been investigated. 
A previous literature demonstrated that individuals with psychological trauma were likely to have a poor parenting 
style.61 Moreover, psychological trauma was reported to be more prevalent in patients exposed to the parenting style of 
affectionless control.62 On the other hand, family-related factors were also reported to be associated with the formation of 
psychotic symptoms. Previous research also indicated that positive symptoms, such as delusions or hallucinations, have 
been associated with a higher level of parental maltreatment, including rejection and overprotection/control.61 Our 
findings further extended the applications of previous literatures to the association between psychological trauma, 
parental dysfunction, and psychotic symptoms with the specific type of trauma (adulthood betrayal trauma) and parental 
dysfunction (indifference). Further studies may be helpful to explore the etiologies within it.

Clinical Implication of Psychoticism Among Depressive Patients
Severe depressive patients may be more likely to have erroneous thoughts throughout the day and get into trouble due to 
disturbing behavior, and psychotic symptoms may be particularly hazardous for these patients. A 2-year prospective 
study on patients with psychotic depression showed that those with more severe depression or psychosis at baseline had 
a slower recovery from the syndrome.63 Previous studies have also demonstrated that depressive patients with psychotic 
features have a more chronic course, more recurrence, slower recovery, and more re-hospitalizations than those without 
psychotic features.64,65 Therefore, attention should be paid to psychotic symptoms, including erroneous thoughts, in 
clinical practice. The dimensions of conviction should also be evaluated because they may persist after treatment for 
depression. Previous studies have shown the efficacy of treatment on PDI-21 scores, particularly on the preoccupation 
and conviction dimensions.66,67 Our results indicate that treating depressive symptoms may be beneficial to reduce the 
maladaptive responses of erroneous thoughts, at least for a non-full-blown psychotic disorder. On the other hand, our 
results imply that the evaluative aspect of erroneous thoughts, a component related more intimately to mental illness 
characterized by functional impairment, involves a dysregulated negative affective state. In contrast, thematic content, 
which has a closer association with recent personal stressful experiences, may not be necessary pathologically. Therefore, 
whilst earlier studies tended to report PDI total scores,68 it has become more common for researchers to analyze the 
dimension scores.

Limitations
Several limitations should be addressed. First, all of the measurements in phase 2 were used. The self-reported PDI, 
BBTS, and MOPS questionnaires in phase 1 were not used due to the possible confounding effects of acute depression. 
Therefore, all of the associations in this study are correlational, and their interpretation should be made with caution and 
the causality of their inter-relationships should be clarified in future studies. Second, traumatic experiences were self- 
reported. Even though subjective traumatic stress is a crucial element of trauma, this retrospective measure may suffer 
from recall bias due to clinical status and/or reinterpretation with late-life experiences including psychotherapy.69 Third, 
healthy participants were recruited as a control group rather than participants with other mental illness and it may need 
further study to compare the difference between groups with differently mental illness. Fourth, inclusion of individuals 
with both childhood and adult trauma is potentially confounding to distinguish the impact of different trauma. However, 
the confounded effect may be minimized after multiple adjustment in the hierarchical regression analysis. Fifth, the level 
of cumulative trauma was not identified in the questionnaires of the current study, which might be helpful to disentangle 
recency and revictimization effects. Sixth, as the unpredictable nature of depression, it is possible that participants may 
have severer level of depression in the Phase 2, which may potentially confound the result of the current study. Finally, 
this is a naturalistic observation study which recruited participants under the treatment of various teams. Therefore, the 
treatment plan of the participants was individualized according to their clinical status and the judgment of their clinical 
team rather than being standardized, such as titration doses of antidepressants. However, our study clarified the 
association between erroneous thoughts and adulthood and childhood trauma, which has rarely been reported before. 
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Moreover, the state of depression was assessed prospectively by board-certified psychiatrists, which is also a strength of 
the current study.

Conclusions
In conclusion, this study demonstrated an association between adulthood betrayal trauma and the number of thematic 
contents in erroneous thoughts after controlling for multiple confounders. In addition, adulthood betrayal trauma was also 
associated with level of conviction among erroneous thought. We also found a similar association between age and the 
number of thematic contents. Furthermore, the severity of depression was positively correlated with dimensions of 
erroneous thoughts including subjective preoccupation. On the other hand, indifference of parental dysfunction mediated 
the association between adulthood betrayal trauma and conviction of erroneous thought. Further studies with well- 
controlled comparisons and longer prospective follow-up are needed to explore the precise links between factors, and 
even the causality.
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