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ABSTRACT

Background Adverse childhood experiences have a
significant impact on different mental disorders.
Objective To compare differences in adverse childhood
experiences among those with different mental disorders
and their relationships in a cross-disorder manner.
Methods The study included 1513 individuals aged >18
years : 339 patients with substance use disorders, 125
patients with schizophrenia, 342 patients with depression,
136 patients with bipolar disorder, 431 patients with
obsessive-compulsive disorder (OCD), and 140 healthy
controls. The Early Trauma Inventory Self Report-Short
Form was used to investigate childhood traumatic
experiences, and the Addiction Severity Index, Positive and
Negative Syndrome Scale, Hamilton Depression Scale,
Young Mania Rating Scale, and Yale-Brown Obsessive-
Compulsive Scale were used to assess mental disorder
severity. Correlation and multivariate logistic regression
were analysed between adverse childhood experiences
and clinical features.

Results Levels of adverse childhood experiences were
significantly different among different mental disorders.
Moreover, 25.8% of patients with substance use disorders
reported childhood trauma, which was significantly higher
than found in the other four psychiatric disorder groups.
Emotional abuse scores were positively correlated with
disease severity: the higher the total trauma score, the
more severe the mental disorder.

Conclusions Adverse childhood experiences are a
common phenomenon in those with mental disorders,
and the level of trauma affects mental disorder severity.
Emotional abuse is closely related to many mental
disorders. The incidence or severity of mental disorders
can be reduced in the future by reducing the incidence of
adverse childhood experiences or by timely intervention in
childhood trauma.

INTRODUCTION

Adverse childhood experiences (ACEs) are
closely related to the occurrence and devel-
opment of many mental disorders. Different
subtypes of ACEs may have different effects
on the occurrence of these disorders. At
present, few studies have analysed the influ-
ence of childhood trauma on different types
of mental disorders. This study compared
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Key messages

What is already known on this topic

» Adverse childhood experiences are closely related
to the occurrence and development of many mental
disorders.

» Adverse childhood experiences have negative ef-
fects on an individual’s physiology, cognition, be-
haviour and psychology, and increase the risk of
developing severe mental disorders.

» Cumulative childhood trauma exposure increases
the risk of developing psychopathology in adulthood
as well as poor social functioning.

What this study adds

» Childhood trauma is a common phenomenon in
those with mental disorders, and the level of trauma
affects mental disorder severity.

» Emotional abuse scores had the trend to be posi-
tively correlated with disease severity in the schizo-
phrenia, depression and bipolar group, and it was a
major risk factors for obsessive-compulsive disorder
(OCD) severity.

» The age at assessment and chronological back-
ground are important for the evaluation of trauma.

How this study might affect research, practice

or policy

» The incidence or severity of mental disorders can
be reduced in the future by reducing the incidence
of adverse childhood experiences or by timely inter-
vention in childhood trauma.

differences in ACEs among those with
different mental disorders and their relation-
ships in a cross-disorder manner.

ACEs include child abuse (emotional,
physical or sexual), child neglect (emotional
or physical), and household dysfunction
(domestic violence, substance abuse, mental
illness, criminal activity, or parental absence).
Recent studies have shown that ACEs have
negative effects on an individual’s physi-
ology, cognition, behaviour and psychology,'
and increase the risk of developing severe
mental disorders.> ACEs were associated with
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severe clinical symptoms, such as severe positive symp-
toms of psychosis,” greater rates of suicidality,* increased
prevalence of substance use,” pronounced perceptual
disturbances and affective symptoms,” diminished neuro-
psychological performance,” more frequent insomnia,®
and a more refractory and prolonged illness course.’
ACEs" have been considered by some scholars as a
potential risk factor for both non-suicidal self-injury and
suicidal behaviour. The increased vulnerability to suicidal
behaviour seems to be, at least partially, related to experi-
ences of childhood traumatic experiences.

There are robust associations between accumulated
exposures to ACEs and health risks—including substance
use disorders (SUDs) and co-occurring psychopathology—
throughout the lifespan.'" '* A recent large prospective
study found that cumulative childhood trauma exposure
increases the risk of developing psychopathology in adult-
hood as well as poor social functioning.'” Physical abuse,
sexual abuse and physical neglect were significantly asso-
ciated with reduced scores in working memory, executive
function and verbal tasks."*

As a severe neuropsychiatric disorder, schizophrenia
was considered to have significant associations with
ACEs."” Many scholars have even considered that ACEs
are a potential risk factor for schizophrenia and suggest
a causal relationship between them.'® The literature
suggests that the greater the severity of ACEs, the greater
the severity of the schizophrenia symptoms.'” ACEs have
been repeatedly shown to negatively impact ‘recovery’
among patients with schizophrenia."® Among the latter,
the most frequent subtype of trauma was emotional
neglect, but rates of physical abuse and physical neglect
were also significantly increased.'?*

It must be noted that the effects of ACEs are not specific
to schizophrenia. SUDs are among the most commonly
occurring disorders in the USA.*' Some evidence has
suggested that sexual abuse,” * physical abuse,” and
emotional abuse® were associated with SUDs. In patients
with SUD, severe sexual and physical abuse experiences
were significantly associated with lifetime heroin use,
whereas lifetime cocaine use appeared to be associated
only with severe physical abuse.”

ACEs are also associated with the development of
emotional disorders.?” Major depressive disorder (MDD)
has been associated with changes in biological stress
systems.” ACEs enhanced the risk for MDD and may
lead to permanent changes in biological stress regula-
tion systems, including cortisol levels, and cognitive func-
tions.” Childhood sexual abuse and physical abuse were
related to high levels of depression in adults.”® Emotional
abuse and neglect and physical and sexual abuse were
related to depressive symptoms in female samples.” In
addition, patients with bipolar disorder had a higher
prevalence of ACEs; they also had poorer response to
treatment,” higher numbers of psychiatric hospitalisa-
tions,” and lower premorbid functioning levels.*

Some evidence suggests that ACEs may not only cause
the emergence of obsessive-compulsive disorder (OCD),

but also influence individuals to show disease progres-
sion, increase in intensity and / or frequency, and
changes in content .”> ACEs have been associated with
severe symptoms, higher suicide probability,”® and resis-
tance to treatment” in patients with OCD. ACEs, specif-
ically emotional abuse and neglect, significantly increase
the odds of having OCD.*

Some studies have shown that ACEs also increased the
incidence of smoking behaviour.” Substance abuse seems
to mediate ACEs and multiple mental disorders, and the
abuse of substances with psychoactive properties, such as
alcohol, amphetamines, cannabis, cocaine, and hallucino-
gens, has been associated with a greater risk for psychotic
experiences in the general population.*’ There is a signif-
icant interaction between childhood sexual abuse and
cannabis use, and this may contribute to the development
of schizophrenia. Prior studies have found that mood and
anxiety disorders (eg, MDD) usually precede the onset of
SUDs, and mood and anxiety disorders partially mediate
the relationship between ACEs and lifetime diagnoses
of SUDs."" People who have experienced abuse tend to
become depressed more frequently and, thus, may more
often use cannabis to alleviate depressive symptoms or
more likely develop dysfunctional coping strategies such
as selfmedication to reduce trauma-related stress.*

The five mental disorders included in this paper—SUD,
schizophrenia, depression, bipolar disorder, and OCD—
cover four different directions of the International Classi-
fication of Diseases, 10th Revision classification of mental
and behavioural disorders. The above research suggests
that ACEs have different degrees of influence on the
development of multiple psychiatric disorders, but the
severity of symptoms varies among individuals who expe-
rience ACEs, and the extent to which emotional abuse or
physical trauma affects disorders is not yet known. There-
fore, this study intends to include groups with different
clinical descriptions and diagnostic orientations of the
five types of mental disorders to compare differences in
ACEs.

MATERIALS AND METHODS

Subjects

All subjects recruited were older than 18 years and had atleast
a junior high school education level. They were screened
using the Mini-International Neuropsychiatric Interview
(MINI) to assess whether there was a history of any Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition
(DSM-1V) psychiatric disorder. 1892 subjects were selected
from the Shanghai Mental Health Center (SMHC) between
2007 and 2019. Data from patients and healthy volunteers
in this retrospective study were gathered from the Clinical
Research Center and Information Department of SMHC. A
total of 1513 individuals completed the assessment. All partic-
ipants signed informed consent for data recollection. Among
them, patients need to meet the inclusion criteria for 5 disor-
ders in the DSM-IV. Exclusion criteria were the presence of
(a) severe organic diseases requiring urgent treatment at
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1892 subjects selected from the Clinial Research Center and Information Department of SMHC between 2007 and 2019

A4

Exclusion:
_| - Severe organic diseases (n=150)

| - Disorder comorbidity (n=120)
- Drop out (n=109)

1513 individuals completed assessments

! } !

! | !

339 sub.stance 125. ) 342 depression 1.36 bipolar 431 obse:sswe:- 140 healthy
abuse disorder schizophrenia . . disorder compulsive disorder
. L participants . . . controls
participants participants participants participants
Figure 1 Flowchart of participant recruitment. SMHC, Shanghai Mental Health Center.

baseline assessment, (b) severe cognitive, motor or visual
impairment, (c) any DSM-IV psychiatric disorder other than
substance abuse, schizophrenia, depression, bipolar disorder
or OCD (MINI assessment screening), or (d) any Axis I
psychiatric disorder comorbidity. The subjects were divided
into six groups as follows: Group 1 was the substance abuse
group (n=339), including 122 males and 217 females, with a
mean age of 32.0 (26.0, 36.0) years. Group 2 was the schizo-
phrenia group (n=125), including 68 males and 57 females,
with a mean age of 33.0 (25.0, 60.0) years. Group 3 was the
depression group (n=342), including 128 males and 214
females, with a mean age of 31.5 (24.3, 48.0) years. Group 4
was the bipolar disorder group (n=136), including 69 males
and 67 females, with a mean age of 29.5 (22.8, 45.0) years.
Group 5 was the OCD group (n=431), including 252 males
and 179 females, with a mean age of 27.0 (22.0, 34.0) years.
Group 6 was the healthy control (HC) group (n=140), of
which 75 were male and 65 were female, and the mean age
was 27.0 (24.0, 34.0) years. One hundred and forty HCs were
recruited from volunteers. Individuals who had any psychi-
atric history or family history were excluded. The flow chart
is shown in figure 1.

Tools

Five scales were used to assess the severity of disease. (a)
The Addiction Severity Index" was used to identify and
assess seven potential problem areas in the substance
abuse group: medical condition, employment/support
status, alcohol use, drug use, legal issues, family/social
issues, and psychiatric symptoms. (b) The Positive and
Negative Syndrome Scale (PANSS)* is a medical scale
used to measure the severity of symptoms in patients
with schizophrenia. It is widely used in the research of
antipsychotics. Positive and negative refer to the two sets
of symptoms of schizophrenia, with positive symptoms
referring to the excess of distortion in normal func-
tioning, such as hallucinations and delusions, and nega-
tive symptoms referring to the loss of normal function.
In the schizophrenia group, total PANSS scores of 30-58

were considered normal; 5875, mild; 75-95, moderate;
95-116, severe; and 116-210, extremely severe. (c) The
Hamilton Depression Scale (HAMD)™® was developed by
Hamilton in 1960 and is the most commonly used scale
for the clinical assessment of depression. The HAMD
was administered to patients who were independently
assessed after the interview and observation, and were
assessed before and after treatment by two trained raters.
This scale can evaluate the severity of the disease and the
effects of treatment. In the depression group, HAMD
total scores of <7 were considered normal; 7-17, mild;
17-24, moderate; and >24, severe. (d) The Young Mania
Rating Scale (YMRS)* is an 11-item scale used to assess
the severity of mania in patients diagnosed with bipolar
disorder. In the bipolar disorder group, total YMRS
scores of 0-b were considered normal; 6-12, mild; 13-19,
moderate; 20-29, severe; and>30, extreme. (e) The Yale-
Brown Obsessive-Compulsive Scale (Y—BOCS)47 is one
of the most widely used clinical scales for OCD. In the
OCD group, total Y-BOCS scores of 0-7 were considered
normal; 8-16, mild; 17-25, moderate; 26-32, severe; and
>33, extremely severe.Besides, the Early Trauma Inven-
tory Self Report-Short Form (ETISR-SF )*® was used to
evaluate four types of ACEs before the age of 18 and their
severity with 27 items, including 11 items for general
trauma, 5 items for physical trauma, 5 items for emotional
abuse, and 6 items for sexual trauma. All the scores were
summed for a total score. The higher the individual’s
score, the more severe the effects of ACEs.

STATISTICAL ANALYSIS

Independent sample t-tests (or non-parametric tests) and
x” tests were used to compare the differences between the
groups. R V4.0 was used as the statistical tool. For multi-
factor comparisons, ordered multiclassification logistic
regression was used. Comparison between five mental
disorder groups (multigroup comparison) with disease
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Figure 2 Total childhood trauma scores in patients with different mental disorders. ETI-Tot: total score of the Early Trauma

Inventory Self Report-Short Form.

severity as the dependent variable and trauma scores were
used as independent variables for ordered multiple classi-
fication logistic regression. Kruskal-Wallis H test was used
for measurement data, and RxC contingency table ) was
used for counting data between multigroup comparisons.
Since substance use cannot be characterised by the rank
conversion of disease severity, multivariate regression was
compared between only the other four disease groups.

RESULTS

The total scores for childhood trauma differed signifi-
cantly among different mental disorders (3*=39.845,
p<0.001, figure 2). The y-coordinate, ETI_Tot, represents
the total score of the Early Trauma Inventory Self Report-
Short Form. The horizontal coordinate represents the

comparison of differences in substance abuse, schizo-
phrenia, depression, bipolar disorder and OCD. Table 1
shows that there are significant differences in the total
scores for childhood trauma and the subdivisions of each
dimension of trauma between the multigroup compari-
sons of the five disorders.

In the substance abuse group, 25.8% of patients
reported experiencing sexual trauma in childhood.
ETI_I Tot, ETI_II_Tot, ETI_III_Tot and ETI_IV_Tot,
respectively, represent the total scores of the childhood
general trauma, childhood physical trauma, childhood
emotional abuse and childhood sexual trauma.

The results showed that childhood emotional abuse
had a significant impact on the severity of the disease in
the schizophrenia and OCD groups.

Table 1 Comparative analysis of trauma scores between five groups with mental disorders
Substance abuse Schizophrenia Depression Bipolar disorder OCD Kruskal-Wallis test
(n=339) (n=125) (n=342) (n=136) (n=431) H P value
ETI, median (Q1, Q3)
| 1(0,2) 1(0,2) 0(0, 1) 1(0,2) 1(0,2) 15.152 0.004
Il 1(0,2) 1(0,2) 0(, 1) 0.5(0, 2) 1(0, 3) 51.861 <0.001
1 0(0, 1) 1(0,3) 0(0,2) 1(0, 3) 1(0, 3) 79.953 <0.001
v 0(0, 1) 0(0,0) 0 (0, 0) 0(0,0) 0 (0, 0) 18.655 <0.001
Total 3(1,5) 4(1,9) 2(0,5) 3(1,7) 4(1,7) 39.845 <0.001

I, general trauma; I, physical trauma; Ill, emotional abuse; 1V, sexual trauma.

ETI, ETISR-SF scores; OCD, obsessive-compulsive disorder.
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Figure 3 Childhood trauma scores across mental disorders. (A) Childhood general trauma scores. (B) Childhood physical
trauma scores. (C) Childhood emotional abuse scores. (D) Childhood sexual trauma scores. ETI_|_Tot, Childhood general
trauma scores; ETI_II_Tot, Childhood physical trauma scores; ETI_lII_Tot, Childhood emotional abuse scores; ETI_IV_Tot,
Childhood sexual trauma scores.
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Table 2 Multiple regression between the severity of disorders and childhood trauma

Schizophrenia Depression Bipolar disorder OoCD
ETI OR 95% ClI Pvalue OR 95% ClI Pvalue OR 95% ClI Pvalue OR 95% CI P value
| 0.98 0.80to1.19 0.824 0.85 0.72to1.01 0.069 1.00 0.75t01.32 0.996 0.93 0.79t01.09 0.350
I 1.07 0.80to1.43 0.639 110 0.92t01.32 0.306 1.06 0.75t01.48 0.750 1.03 0.90to1.17 0.694
I 129 1.00t01.68 0.049 1.16 0.99to 1.35 0.064 112 0.88t01.43 0.351 120 1.06to 1.36 0.004
IV 069 039t01.18 0.180 1.36 0.93t01.98 0.108 127 0.83to1.92 0.253 1.08 0.74t01.58 0.681

I, general trauma; Il, physical trauma; Ill, emotional abuse; IV, sexual trauma.

ETI, ETISR-SF scores; OCD, obsessive-compulsive disorder.

Table 3 The severity of different mental disorders and
childhood trauma by demographic characteristics

OR 95% CI P value

Gender

Male Ref

Female 0.87 0.70 to 1.09 0.226
Age

<30 years Ref

30-50 years 0.93 0.68 to 1.26 0.624

>50 years 0.54 0.37t0 0.78 0.001
Marriage

Divorced 0.69 0.41to1.16 0.159

Married Ref

Single 0.80 0.59 to 1.06 0.120
ETI_Tot 1.04 1.01 to 1.07 0.012

Cl, confidence interval; ETI_Tot, total score of the Early Trauma
Inventory Self Report-Short Form; OR, odds ratio.

The relationship of the severity of the five mental disor-
ders and childhood trauma was assessed with multiple
factor regression (figure 3, table 2). As a risk factor, the
higher the childhood trauma score, the more serious the
mental disorder. The total ETISR-SF score level indicated
a level of risk (OR=1.04, p=0.012, table 3).

The more recent the date of birth, the higher the
trauma score (p<0.001); the younger the age at assess-
ment, the higher the trauma score (p<0.001, figure 4).

DISCUSSION

Main findings

By assessing the level of ACEs in patients with five mental
disorders, namely substance use, schizophrenia, depres-
sion, bipolar disorder and OCD, this study confirmed that
ACE is an important risk factor for mental disorders in
Chinese culture and further found that trauma of different
types may exert varying effects on the severity of mental
disorders.

According to the self-development theory, childhood
and adolescence are two important stages of rapid physical
and mental development. However, due to the immatu-
rity of physical and mental development, weak resistance
to stress, poor adaptability and tolerance in childhood,
children are most vulnerable to trauma. Meanwhile, the

events experienced during this period of trauma can exert
profound and lasting impacts on the individual. In general,
children having experienced abuse or neglect tend to
show low self-esteem and negative self-evaluation, so that
it is difficult for them to construct a correct and positive
self-concept support system. According to many previous
studies,"*” childhood trauma is an important risk factor for
mental disorders. This study found that the type of ACEs an
individual experienced had different effects on the severity
of various mental disorders. For example, there was no
significant difference in the total ETISR-SF score between
the depressed and healthy individuals, but the severity of
physical trauma, emotional abuse, and sexual trauma was
significantly higher in depressed persons than in HCs, and
only general trauma did not differ between the two groups.
In other words, general trauma may not be the main factor
affecting depression, but physical trauma, emotional abuse,
and sexual trauma, which are not common in healthy indi-
viduals, can significantly increase the incidence of depres-
sion. It is generally accepted that depression is more likely
to be influenced by social and environmental factors such
as stress. Beyond that, general trauma is a common experi-
ence with a high prevalence in the general population.” >
Therefore, even if the ETISR-SF score is not significant, the
effect of ACEs on depressed patients cannot be denied.
According to the results, the individual’s subjective eval-
uation of the ACEs may be a relatively more important
factor in the onset of depression than just the traumatic
event itself, and individuals are more likely to have negative
perceptions of infrequent events such as physical trauma,
emotional abuse, and sexual trauma, which in turn can lead
to the onset of illness.

According to findings from the present study, the
levels of ACEs were generally higher in patients with
schizophrenia, bipolar disorder, and OCD. Also,
there are significant differences in trauma levels,
specifically the levels of general trauma, emotional
abuse, and sexual trauma, between the HCs and
groups with mental disorders. As suggested by some
studies, physical trauma is strongly associated with
bipolar disorder, but others have reported conflicting
results.”” ®* That is to say, physical trauma may not
be a key factor. The present study clearly supports
the latter conclusion. Due to the fact that there are
elements of shared genetic susceptibility to schizo-
phrenia, bipolar disorder, and OCD, epigenetic and
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Figure 4 The date of birth and the age at assessment across mental disorders. (A)The date of birth across mental disorders.
(B) Analysis of the date of birth influencing adverse childhood experiences (ACEs). (C) The age at assessment across mental
disorders. (D) Analysis of the age at assessment influencing ACEs. ClI, confidence interval; ETI_Tot, total score of the Early
Trauma Inventory Self Report-Short Form.
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DNA methylation alterations of genes are considered
as potential pathophysiological factors. Biological
experiments”” have demonstrated that the glucocorti-
coid receptor mRNA expression in the hippocampus
is decreased and the NR3CI gene promoter methyl-
ation levels are increased in suicidal individuals who
suffered ACEs. In addition, stressful stimuli and trau-
matic events experienced early in life will significantly
affect the physiological and behavioural patterns of
the organism and can be transmitted across gener-
ations.”® The results of this study strongly indicate
that more severe negative experiences in childhood
predict more severe psychopathic distress in adult-
hood in these patients. Therefore, clinicians should
pay more attention to the impact of negative early
childhood experiences on adult mental health and
illness.

Sexual trauma from ACEs was significantly more
common in substance abuse patients (25.8%) than in
other patients. Meanwhile, compared with HCs, no
significant difference was found in other dimensions
of trauma or the total ETISR-SF scores except for
the level of sexual trauma.”” The incidence of sexual
trauma in China is 8%, which is much lower than the
incidence of other types of trauma. However, sexual
trauma is a significant traumatic event, regardless of
the age when it occurs, and individuals having expe-
rienced it in childhood are more likely to use addic-
tive drugs and alcohol than those who have not. The
study found® *® that as many as 68% of women with
substance abuse disorders (including addictive drugs
and alcohol) experienced childhood sexual trauma,
and the rate of substance abuse or dependence was
significantly higher among women who experienced
childhood sexual trauma than among those who
did not. As revealed by pathophysiological studies,®
altered secretion in the hypothalamic-pituitary-
adrenocortical system is the possible mechanism by
which negative childhood experiences increase the
risk of substance abuse. In addition, substance abuse
patients often also have post-traumatic stress disorder,
and patients with comorbid substance abuse and post-
traumatic stress disorder are more difficult to treat
with conventional therapies. Therefore, negative
childhood experiences may predict the occurrence
of substance abuse or dependence, and it is neces-
sary to provide additional psychological interventions
and treatment measures for patients with comorbid
substance abuse and other disorders. It was found that
the emotional abuse scores were positively correlated
with disease severity in the depression, bipolar
disorder and compulsive disorder groups, and clinical
interventions should be considered for patients who
have experienced emotional abuse.

As shown by some studies,® patient's present age and
the age when the trauma occurred are important for
the evaluation of trauma. The background of cultural
norms and the age at assessment are associated with

differences in patients’ understanding and tolerance
of negative childhood experiences, which usually
result in severe trauma. This study found that the
younger the patient, the higher the trauma scores.
With the development of society and improved
cultural awareness, the general population is no
longer ashamed to talk about ACEs, and adolescents,
unlike the older people, are more likely to recognize
that it is wrong because of the changes to society over
the years. Meanwhile, the corresponding exacerba-
tion of ACEs will lead to higher scores of trauma in
adolescents.The higher levels of childhood trauma in
young adults than in older adults were analysed, and
the relationship between ACE scores and the severity
of psychiatric disorders was also explored.

Limitations

Despite some meaningful findings in this study, there
are a few limitations. First, the effects of education
on trauma and disease severity were weakened by the
generally higher level of education in the sample of
patients with OCD. Second, the multifactorial analysis
of disease severity was incomplete when the study of
the relationship between trauma and disease severity
failed to include indicators such as time of onset, dura-
tion of illness, and duration of untreated psychosis in
a stepwise fashion. It is hoped that the relevant infor-
mation can be explored more deeply in a subsequent
single-illness analysis to elucidate the factors affecting
disease severity. Third, since this group of patients
came from a single centre, we could not analyse these
issues across regions, races, and multiple centres or
effectively represent the overall patient population
in China. Therefore, it is necessary to interpret the
conclusions with caution. Fourth, the intelligence of
the participants might not be adequately represented
by their educational level, so future studies should
assess the 1Q.

Implications

Despite these limitations, our findings reveal associations
between ACEs, particularly emotional abuse, and five
psychiatric disorders: substance abuse, schizophrenia,
depression, bipolar disorder, and OCD.
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