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Exploring the association between lifetime

traumatic experiences and positive psychotic
symptoms in a group of long-stay patients
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Abstract

Background Positive psychotic symptoms of schizophrenia are generally characterized by hallucinations and delu-
sions. We propose to assess the relationship between total composite trauma and positive psychotic symptoms,
along with the mediation effect of cognition, fear of COVID-19, insomnia, anxiety, distress, and depression of Lebanese
patients with schizophrenia.

Methods A cross-sectional study was carried out, between June and July 2021, by deriving data from 155 long-stay
in-patients diagnosed with schizophrenia.

Results Depression, anxiety, and distress but not cognitive impairment, insomnia, and fear of COVID-19) mediated
the association between lifetime traumatic experiences and positive psychotic symptoms. Higher traumatic experi-
ences were associated with greater depression, anxiety, and distress, indicating a significant positive total effect on
positive psychotic scores. Moreover, higher depression, anxiety, and distress were significantly associated with higher
positive psychotic symptoms.

Conclusion Our results contribute to the existing knowledge by suggesting other possible intervention paths
through mediating factors. Interventions that improve anxiety, depression, and distress severity may be effective in
reducing positive psychotic symptoms among patients with schizophrenia having experienced lifetime trauma.
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Background

Schizophrenia is a severe psychiatric disorder with
complex cognitive and behavioral symptoms caused by
genetic and/or environmental factors affecting certain
brain areas and circuits, resulting in disrupted brain
development [1]. It is characterized by symptoms of delu-
sions, hallucinations, disorganized speech, disorganized
behavior, and negative symptoms [2, 3]. Negative symp-
toms refer to a diminution or absence of normal behav-
iors related to motivation and interest or expression [4].
According to the World Health Organization (WHO),
approximately 24 million people, or 1 in 300 persons, are
affected with schizophrenia globally [5]. Schizophrenia
is particularly prevalent in young adults between 20 and
30vyears of age and leads to disability in about half of the
patients [3].

Several propositions have been made for the mecha-
nisms by which cumulative adversity confers psychosis
risk, including the suggestion that exposures create vul-
nerability to psychotic experience through toxic effects
on biological, cognitive, and affective systems, which in
turn may be amplified by additive environmental stress-
ors over time [6]. Schizophrenia has a multifactorial
etiology, with complex gene—environment interactions
leading to the emergence and progression of psychotic
symptoms [7]. In particular, early-life environmental risk
factors have proven to play a major role in altering neu-
rodevelopmental trajectories, and in turn, contributing
to the development of prodromal symptoms in predis-
posed individuals [8]. One of the environmental factors is
trauma experiences across the lifespan, especially during
childhood and adolescence [9, 10]. A previous meta-anal-
ysis found that traumas in childhood may lead to hallu-
cinations and delusions within psychotic disorders [11].
This meta-analysis revealed that among individuals with
psychosis, childhood trauma was significantly correlated
with the severity of hallucinations and delusions [11].

The relationship between traumatic experiences

and positive psychotic symptoms

Stressful or traumatic events experienced in childhood
or adolescence have a lifelong impact on mental and
physical health [12]. Exposure to traumatic events is
associated with posttraumatic stress and other common
childhood emotional and behavioral problems. Extensive
literature links childhood trauma, particularly maltreat-
ment, to adult psychopathology and impairment [13].
Childhood trauma can be assumed to be a severe form
of stress that renders individuals more vulnerable to
developing schizophrenia [3]. Patients with schizophre-
nia have been shown to experience a higher prevalence
of traumatic experiences than patients with the affective
disorder [14] and healthy individuals from the general
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population [15]. There is strong evidence from a meta-
analysis of patient-control, prospective, cross-section,al
and cohort studies that exposure to traumatic events and
experiences is associated with an increased risk for psy-
chosis in adulthood [16]. Beyond being predictive of the
later development of schizophrenia in healthy individuals
[9, 10], being exposed to trauma has also been associated
with poorer physical and mental health and functional
disability in the general population [17] and patients with
schizophrenia [18, 19]. Morrison et al. have explored the
association between psychosis and trauma [20]. They
found that there was a very high prevalence of exposure
to traumatic life events in people with psychosis [20]. In
addition, the severity of trauma was associated with the
severity of both PTSD and psychotic symptoms in people
with psychosis [20]. Despite these data, the nature and
mechanisms underlying the relationship between trauma
exposure and psychotic symptoms need further investi-
gation [21]. Also, traumatic experiences have been linked
to various mental disorders such as depression [22], bipo-
lar disorders [23], eating disorders [24], borderline per-
sonality disorder [25], and substance-related disorders
[26]. Trauma is thus far from being specifically involved
in the etiology of psychotic disorders, which further
complicates our understanding of the pathways leading
from trauma to psychosis. Hence, a strong need for fur-
ther exploring the relationship and possible mediators
between traumatic experiences and psychotic symptoms
in patients with schizophrenia.

Potential mediators on the association between lifetime
traumatic experiences and positive psychotic symptoms
To better understand the interplay between lifetime trau-
matic experiences and positive psychotic symptoms,
we theoretically hypothesized three sets of variables as
mediators in this relationship: (1) cognitive impairment,
(2) insomnia, and (3) psychological factors (i.e., depres-
sion, anxiety, distress, and fear of COVID-19) as shown
infig. 1.

The choice of the cognitive factor was based on Mor-
rison’s integrative cognitive approach, which suggests
that experiencing trauma at any age can alter a child’s or
adult’s attributional style, fostering negative beliefs about
the self, the world, and others [28]. In the wake of trauma,
adolescents often consider themselves vulnerable, others
untrustworthy, and the world as dangerous and unsafe.
These negative belief structures can alter attributional
styles, making paranoid, distressing interpretations of
ambiguous events more likely [10]. Up to 75% of peo-
ple with schizophrenia have significant cognitive defi-
cits which are often the first signs of schizophrenia [29].
In general, schizophrenia patients experience impair-
ments in a wide range of cognitive processes, including
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Lifetime traumatic experiences

Independent Variable
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Positive psychotic symptoms

Dependent Variable

(1) Cognitive impairment
(2) Insomnia
(3) Psychological factors:
- Depression
- Anxiety

- Distress

Mediating Variables
Fig. 1 Conceptual framework of the association between lifetime traumatic experiences and positive psychosis symptoms, while considering

cognitive impairment, insomnia, and psychological factors as mediators [27]

memory, attention, motor skills, executive function, and
social cognition [30]. Cognitive impairment is highly
prevalent in schizophrenia, possibly because both psy-
chotic symptoms and impaired cognition share similar
etiology — genetic and/or environmental features [31].
Accordingly, physical or emotional trauma during child-
hood may cause cognitive impairment and increase the
risk of developing schizophrenia or other mental dis-
orders later in life [32]. Childhood maltreatment and
neglect are known to have a detrimental impact on the
cognitive functioning of patients with schizophrenia and
bipolar disorder [33]. Childhood neglect was a predictor
of impaired social cognition and poorer verbal learning
in patients with first-episode schizophrenia [34]. At the
same time, cognitive impairment (e.g., large errors in
memory) has been found to be associated with higher
levels of positive symptom s[35].

Based on literature data, we also propose the hypoth-
esis that insomnia may represent a mediator underly-
ing the relationship between trauma experiences and
positive psychotic symptoms. Insomnia is common in
patients with schizophrenia and has been suggested as
a risk factor for psychotic symptoms emergence and
exacerbation [36, 37]. Research found that the presence
of sleep disturbance, especially clinically significant
insomnia, likely worsens clinical outcomes for patients
with schizophrenia [38]. Evidence also supported that
psychotic symptoms and experiences tend to exacer-
bate as a result of sleep disturbances in clinical [36, 39]

and non-clinical populations [40]. Sleep is generally
impacted both immediately following a trauma and in
the long-term with affected sleep domains including
nightmares, fragmented sleep, initial insomnia, fatigue,
sensations at night, light sleep, and night anxiety. These
effects on normal sleep processes are considered one of
the most frequent and distressing complaints following
a traumatic event [41]. In addition, longitudinal stud-
ies indicate that sleep disruption, before and following
trauma exposure leads to exacerbation of subsequent
trauma-related distress, specifically for those with pre-
existing insomnia [42].

In terms of psychological variables, our choice of fear of
COVID-19 as a mediator was motivated by the increas-
ing amount of evidence that the pandemic substantially
affected people with schizophrenia and has even been
shown to contribute to the emergence of de novo psy-
chotic symptoms [43]. Patients with schizophrenia are
postulated to be at a higher risk of acquiring COVID-19
and having a poorer health outcome and this can be due
to the symptoms of this disease as delusions, hallucina-
tions, disorganized behavior, cognitive impairment, and
impaired insight [44, 45]. Moreover, increased attention
has been given to psychotic symptoms as they occur in
patients infected with COVID-19 without any psychiat-
ric disorders, putting patients with schizophrenia at high
risk [46]. At the same time, individuals who experienced
childhood trauma have been demonstrated to exhibit
high levels of COVID-19-related fear [47].
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On the other hand, psychological distress can also
mediate the association between trauma and psychosis in
schizophrenia. There is sufficient evidence that traumatic
experiences are linked to the development of depres-
sion, anxiety, and distress later in life [48—50]. Hartley’s
systematic review explored the influence of anxiety and
depression on positive psychotic symptoms and if those
variables were the cause of the emergence and persis-
tence of the psychosis. They found that both anxiety
and depression are associated in meaningful ways with
the severity of delusions and hallucinations, the distress
they elicit, and their content [51]. The cross-sectional
nature of the majority of studies and the focus on certain
symptom subtypes couldn’t reveal the causality of this
association between anxiety, depression, and psychosis.
However, the findings of this systemic review may imply
that anxiety and depression could be targets for thera-
peutic intervention [51].

Findings relevant to the severity of psychotic experi-
ences have demonstrated that anxiety is related to levels
of paranoia, and delusions and can trigger acute augmen-
tation in auditory hallucinations [26]. Another research
showed that the severity of positive psychotic symptoms
is significantly associated with increased severity of anxi-
ety symptoms [52]. Moreover, depression was signifi-
cantly associated with symptom severity in both chronic
and early psychosis groups [26]. Mood instability and
affective dysregulation are highly prevalent in patients
with schizophrenia and have been suggested to give rise
to psychotic symptoms [53].

The present study

Schizophrenia remains a chronic debilitating disorder,
and its management can be challenging. Positive symp-
toms of schizophrenia can be a result of many factors that
could worsen the outcome and quality of life of patients
[54]. Establishing the role of lifetime traumatic experi-
ences in psychotic disorders is the first step in anticipat-
ing and eventually mitigating the adulthood development
of these life-altering disorders. Not to forget the role of
culture in severe mental illnesses such as schizophre-
nia which requires adequate attention and continued
research [55]. An anterior Lebanese study aimed to delin-
eate psychotic symptoms with sexual content, along with
their relationships with the severity of schizophrenia
symptoms and childhood abusive events [56]. They found
that 36.5 and 50.3% of the participants screened positive
for current and lifetime episodes of sexual delusions and/
or hallucinations, respectively [56]. Another cross-sec-
tional study examined a sample of Lebanese patients with
schizophrenia to identify clinical risk factors for aggres-
siveness including child abuse. They found that higher
physical and sexual abuse, alcohol drinking, having a
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history of head trauma, and male gender were signifi-
cantly associated with higher mean aggression scores
[57]. Thus, studying the factors that may affect positive
symptoms of schizophrenia among the Lebanese popula-
tion is crucial to provide better ways of treatment. There-
fore, our principal objective was to assess the relationship
between lifetime traumatic experiences and positive psy-
chotic symptoms, along with the mediation effect of cog-
nitive impairment, insomnia, and psychological factors
among Lebanese patients with schizophrenia.

Methods

Study design

A cross-sectional study was carried out, between June
and July 2021, by deriving data from 155 in-patients diag-
nosed with schizophrenia who were on a long stay from
the Psychiatric Hospital of the Cross (PHC). Each patient
had the right to accept or refuse to participate in the
study if eligible; those who agreed to enroll received no
financial rewards in return.

Participants

155 in patients were recruited for this study (101 males
and 54 females). Inclusion criteria for participants were
as follows: (i) a diagnosis of schizophrenia spectrum
according to the DSM-5 criteria, as confirmed by two
independent psychiatrists of PHC, (ii) being chronic
inpatients with a minimum age of 18, (iii) being able to
recognize the aim of the current study and being aware of
their approval to participate (in case of inability to con-
sent a family member did). All data concerning patients’
exclusion is represented in Fig. 2.

Ethical approval

The Psychiatric Hospital of the Cross Ethics and
Research Committee approved this study protocol (HPC-
016-2021). Informed consent was collected from all
participants.

Minimal sample size calculation

The G-power software estimated a minimal sample of
139 patients based on an R* value of 0.13, a 5% risk of
error, 80% power, and 15 variables to be entered in the
multivariable analysis model [58].

Materials
The battery of questionnaires used was in Arabic, admin-
istered by a researcher well trained to use the scales, and
needed around 60min to be filled; each questionnaire
consisted of two parts:

The first part was to collect participants’ sociodemo-
graphic characteristics; it collected information about
age, gender, education, and marital status. Information
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Depression

(a) 0.10%*(0.03)

Lifetime traumatic
experiences

(c) 0.10** (0.03)

(c’) 0.07* (0.03)

(b) 0.31** (0.09)

Positive psychotic
symptoms

Fig. 2 (a) Relation between lifetime traumatic experiences and depression (R>=20.40%); (b) Relation between depression and positive PANSS
(R*=20.80%); (c) Total effect of the relation between lifetime traumatic experiences and positive PANSS (R? = 20.8%); (c) Direct effect of the relation
between lifetime traumatic experiences and positive PANSS. Numbers are displayed as regression coefficients (standard error). **p <0.01; *p < 0.05

concerning patients was collected from the PHC records,
such as the age of onset of illness, medication taken and
its equivalent chlorpromazine dose (defined as a dose of
antipsychotic comparable to 100mg of CPZ), personal
history of suicide, and family history of psychiatric dis-
eases. The second part included the following scales:

Montreal cognitive assessment scale (MOCA)

The MOCA, validated in Arabic [59], is a one-page 30
-point screening test designed to detect mild cogni-
tive impairment (MCI). It is a screening tool for cogni-
tive impairment, which assesses eight cognitive domains
(using 14 questions) including attention, concentra-
tion, memory, visuospatial skills, executive functions,
abstraction, language, orientation, and calculation. It
has a good internal consistency in this study (Cronbach’s
alpha=0.915) [60]. The participant is given a grade for
each question depending on the number of right answers
per question. MOCA has a minimum score of 0 and a
maximum score of 30. A total score below 26 indicates
mild cognitive impairment. If years of education are less
than 12, one point is added to the total score [61].

Traumatic antecedents’ questionnaire (TAQ)

Childhood traumatization experiences were assessed by
the Traumatic Antecedents Questionnaire (TAQ) devel-
oped by van der Kolk. The 42-item questionnaire gath-
ered information about the frequency and severity of
traumatic and adaptive experiences [62] in 10 different
subscales. The 2 subscales measuring adaptive experi-
ences cover safety and competence, while the other 8
that measure traumatization are neglect, separation,

emotional abuse, physical abuse, sexual abuse, witness-
ing, other trauma, and alcohol and drugs [62, 63]. All of
these adverse experiences required a response for each
one of the four developmental age groups: early child-
hood (0-6years), latency (7- 12years), adolescence (13-
18years), and adulthood (over 18years), rating the extent
to which each statement describes their experience on a
scale from 0 to 3 where “0” means “never or not at all”
and “3” means “often or very much” Participants can
also choose “Don’'t Know” which will be considered as
missing information during scoring. The TAQ allows
the calculation of composite scores for each of the 10
domains, as well as for the four developmental periods of
each domain. The total TAQ scores, assessing all forms
of trauma during the lifetime (the four developmental
periods) were considered in the present study. The Ara-
bic version of the TAQ was translated by the forward-
backward method. A healthcare professional translated it
into Arabic language from the original English one, and a
professional psychologist performed the backward trans-
lation into English language. The process was supervised
and compared by the study supervisor. The Cronbach’s
alpha of this scale in this study was 0.895.

Positive and negative syndrome scale (PANSS)

The Positive and Negative Scale [64], validated in Ara-
bic [65], was used to assess the severity of symptoms for
schizophrenia, composed of a 7-item subscale measuring
positive symptoms covering delusions, conceptual organ-
ization, hallucinations, excitement, grandiosity, suspi-
ciousness/persecution, and hostility, in addition to 7-item
subscale measuring negative symptoms assessing blunted
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affect, emotional withdrawal, poor rapport, passive social
withdrawal, difficulty in abstract thinking, lack of spon-
taneity and flow of conversation, and stereotyped think-
ing. Additionally, a 16-item subscale measuring general
psychopathology symptoms assessing Somatic concern,
Anxiety, Guilt feelings, Tension, Mannerisms and postur-
ing, Depression, Motor retardation, Uncooperativeness,
Unusual thought content, Disorientation, Poor attention,
Lack of judgment and insight, Disturbance of volition,
Poor impulse control, Preoccupation, and Active social
avoidance. The 30 items all together were scored on a
7-point Likert scale with 1 (absent) as the lowest score
and 7 (extreme) as the highest one (Cronbach’s alpha
=0.961) The administered Arabic version in this study is
validated in Lebanon [65]. In this study, we only used the
positive symptoms sub-scale.

Lebanese anxiety scale

The 10-item scale validated among adults [66] and ado-
lescents [67], is used to screen for anxiety in the general
population. Questions 1 to 7 are scored on a 5-point Lik-
ert scale from O (not present) to 4 (very severe), while
items 8-10 are graded on a 4-point Likert scale from 1
(never/almost never) to 4 (almost always). Higher scores
indicate higher anxiety.

Lebanese insomnia scale (LIS-18)

The Lebanese Insomnia Scale [68], Includes 18 elements
evaluating insomnia and its underlying causes. Both
answers are assessed using the 1 to 5 Likert scale. Low
scores represent more severe sleep disruptions. Cron-
bach’s alpha was 0.821.

Hamilton depression rating scale

The Hamilton Depression Rating Scale (HAM-D), vali-
dated in Arabic [69], was used to assign the severity of
depression by rating several factors including anxiety,
suicide ideation, mood, guilt feeling, agitation, or psy-
chomotor retardation, somatic symptoms, insomnia,
and concerning weight loss. It consists of 17 items with
Likert scale of either 0 to 4 or O to 2. The final score is
obtained after adding the scores of each of the 17-item
scale, where 0 to 7 was considered as a normal state, 8
to 13 as mild depression, 14 to 18 as moderate depres-
sion, 19 to 22 as severe depression, and greater than or
equal 23 as very severe depression. (Cronbach’s alpha in
this study =0.637).

Beirut distress scale (BDS-10)

Beirut Distress Scale (BDS-10) is used to assess mental
and psychological distress with a total of 10 items exclu-
sively related to stress, on a 4-point Likert scale start-
ing from O (never) to 3 (very much) with higher scores
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indicating higher stress. It is an abbreviated version of the
BDS-22 with a Cronbach’s alpha of 0.954 [70].

Fear of COVID-19 scale

The Fear of COVID-19 Scale, a seven-item scale, has
robust psychometric properties. Previously validated
[71] in Arabic, it is reliable and valid in assessing fear of
COVID-19 among the general population and will also
be useful in allaying COVID-19 fears among individuals
[72]. The scale consists of 7 items evaluated on a 5-point
Likert scale, with 1 (strongly disagree) and 5 (strongly
agree). The total score is the sum of the scores of the 7
items, with a minimum score of 7 and a maximum of 35,
where a higher score indicates greater fear of COVID-19.
The validated Arabic version of this scale [71] was admin-
istered to our participants with a Cronbach’s value of
0.88.

Statistical analysis

Data analysis was conducted using SPSS software version
25. The sample was normally distributed as verified by
the skewness and kurtosis of the positive PANSS score,
which varied between —2 and+2 (George, 2011). The
Student t and ANOVA tests were used to compare two
and three or more means respectively. The Pearson cor-
relation test was used to correlate two continuous vari-
ables. The PROCESS SPSS Macro version 3.4, model four
[73] was used to calculate all pathways (Pathway A from
the independent variable to the mediator, Pathway B
from the mediator to the dependent variable, and Path-
way C from the independent to the dependent variable).
Pathway AB calculated the indirect effect; the latter was
deemed significant when the macro-generated bias-cor-
rected bootstrapped 95% confidence intervals (CI) did
not pass by zero. The model was adjusted over covariates
that showed a p<0.25 in the bivariate analysis. Signifi-
cance was set at a p<0.05.

Results

Sociodemographic characteristics

The sample consisted of 155 participants, with a mean
age of 56.68+10.47 years and 65.2% males. Other char-
acteristics and descriptions of the scores can be found in
Table 1.

Bivariate analysis

The results of the bivariate analysis are displayed in
Tables 2 and 3. Higher positive PANSS scores were signif-
icantly associated with more depression, anxiety, distress,
insomnia, and Lifetime traumatic experiences.
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Table 1 Sociodemographic characteristics of the participants
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Table 3 Bivariate analysis of the positive PANSS score and

(N=155) categorical variables
Variable N (%) Variable Mean+SD p
Gender Gender 0.130
Male 101 (65.2%) Male 16.28 = 6.54
Female 54 (34.8%) Female 18.09 £ 8.25
Marital status Marital status 0.354
Single/divorced/widowed 22 (14.2%) Single/divorced/widowed 1563 £6.62
Married 133 (85.8%) Married 1710+£7.27
Education level Education level 0.929
llliterate 18 (11.7%) llliterate 16.28 £ 6.65
Primary 39 (25.3%) Primary 1644 +7.28
Complementary 49 (31.8%) Complementary 1756 £7.70
Secondary 33 (21.4%) Secondary 1712+7.76
University 15 (9.7%) University 1631 +4.87
Infected by the coronavirus Infected by the coronavirus 0.072
No 33(21.3%) No 1491 +£539
Yes 122 (78.7%) Yes 1748 £7.67
Family history of psychiatric diseases Family history of psychiatric diseases 0377
No 94 (60.6%) No 1643 £548
Yes 61 (39.4%) Yes 17.55£9.13
Mean £5D Numbers in bold indicate significant p-values
Age (in years) 56.68+ 1047
Chlorpromazine equivalent dose (mg) 1189.81+2299.35
Cognitive function (MOCA score) 13.94+643 Mediation analysis
PANSS positive score 1688+7.18 Depression, anxiety, and distress (but not cognitive
Depression 10694641 impairment, insomnia, and fear of COVID-19) medi-
Anxiety 14484877 ated the association between traumatic experiences and
Distress 9794691 positive PANSS symptoms (Table 4). Higher lifetime
Insomnia 36.16415.09 traumatic experiences were associated with greater
Fear of COVID-19 18344645 depression, anxiety, and distress and a significant posi-
Lifetime traumatic experiences 385941554 tive total effect on positive PANSS scores. Moreover,

Table 2 Correlation between the positive PANSS score and
continuous variables

Variable r p

Age 0.07 0.363
Age of onset of the disease —-0.11 0.150
Number of hospitalizations 0.10 0.221
Depression 0.36 <0.001
Anxiety 0.30 <0.001
Distress 0.37 <0.001
Insomnia 0.16 0.049
Fear of COVID-19 0.04 0.644
Lifetime traumatic experiences 0.26 0.001

Numbers in bold indicate significant p-values; r=Pearson correlation coefficient

higher depression, anxiety, and distress were signifi-
cantly associated with higher positive psychotic symp-
toms (Figs. 2, 3, and 4).

Discussion

The objectives of this study were to assess the rela-
tionship between lifetime traumatic experiences and
positive psychotic symptoms, along with the mediation
effect of cognitive impairment, insomnia, and psycho-
logical factors among Lebanese long-stay patients with
schizophrenia. Our findings revealed a significant posi-
tive effect of lifetime traumatic experiences on posi-
tive psychotic symptoms. In addition, the results of the
mediation analysis showed that depression, anxiety,
and distress (but not cognitive impairment, insomnia,
and fear of COVID-19), had a significant indirect effect
on the association between traumatic experiences and
positive psychotic symptoms.
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Table 4 Mediation analyses results, taking lifetime traumatic experiences as the independent variable, and the positive PANSS score as

the dependent variable

Mediator Direct effect Indirect effect
Beta SE p Beta Boot SE Boot Ci

Cognitive function 0.10 0.03 0.003 0.004 0.01 —0.01;0.02
Depression 0.07 0.03 0.030 0.03 0.02 0.01;0.07*
Anxiety 0.07 0.03 0.029 0.03 0.02 0.003; 0.06*
Stress 0.05 0.03 0132 0.05 0.02 0.02; 0.09*
Insomnia 0.09 0.03 0.005 0.01 0.01 —0.01;0.02
Fear of COVID-19 0.10 0.03 0.002 0.001 0.003 —0.01;0.01

*indicates significant mediation model; all models were adjusted over gender, age of onset of the disease, number of hospitalizations, and infection by COVID-19

Anxiety

(a) 0.07%(0.03)

Lifetime traumatic
experiences

(c) 0.10%* (0.03)

(c’) 0.07* (0.03)

(b) 0.31%* (0.09)

Positive psychotic
symptoms

Fig. 3 (a) Relation between lifetime traumatic experiences and anxiety (R?=20.40%); (b) Relation between anxiety and positive PANSS
(R*=17.70%); (c) Total effect of the relation between lifetime traumatic experiences and positive PANSS (R? = 14.80%); (c') Direct effect of the
relation between lifetime traumatic experiences and positive PANSS. Numbers are displayed as regression coefficients (standard error). **p <0.01;

*$<0.05

As for the direct effect, we extend previous research
by showing that higher traumatic experiences were
associated with higher levels of depression, anxiety, and
distress. High rates of childhood trauma are reported in
schizophrenia and are thought to be important in the
genesis of the disorder [74]. Childhood trauma is an
event or a series of stressful events that renders indi-
viduals more vulnerable to developing schizophrenia.
Previous study showed that trauma exposure and per-
ceived stress also predicted higher depression scores
[75]. Additionally, a strong positive correlation was
found between childhood maltreatment and psychotic
symptoms [76]. Higher levels of childhood trauma were
correlated with higher levels of attenuated positive
symptoms [3]. An anterior study linked early trauma to
(positive) psychotic symptoms in first-episode schizo-
phrenia and demonstrate a dose—response relationship

between childhood trauma and psychotic symptoms in
cases with chronic psychosis at New York Psychiatric
Institute [75]. Another investigation in the Southern
China population observed a dose-response relation-
ship between the severity of childhood trauma and the
incidence of psychotic experiences and reported that
cessation of childhood trauma decreased the chance of
an episode of psychosis [76].

Depression, anxiety, and distress mediated the asso-
ciation between total composite trauma and positive
PANSS symptoms. This is consistent with a previous
study revealing that mood instability (distress, anxiety,
and depression) may act as a mediator between traumatic
experiences such as bullying and persecutory ideation,
as well as childhood sexual abuse and psychosis [74].
Cross-sectional studies have demonstrated that negative
perceptions of the self, anxiety, and depression partially
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Distress

(a) 0.16%%*(0.03)

Lifetime traumatic
experiences

(c) 0.10%* (0.03)

(c) 0.05 (0.03)

(b) 0.31%* (0.09)

Positive psychotic
symptoms

Fig. 4 (a) Relation between lifetime traumatic experiences and distress (R?=27.80%); (b) Relation between distress and positive PANSS
(R*=121.10%); (c) Total effect of the relation between lifetime traumatic experiences and positive PANSS (R? = 14.80%); (c') Direct effect of the
relation between lifetime traumatic experiences and positive PANSS. Numbers are displayed as regression coefficients (standard error). ***p <0.0071;

*0<001; *p<005

mediated associations between trauma (not always lim-
ited to childhood) and psychotic symptoms [77-79]. A
possible explanation for this mediation is that childhood
trauma may initially give rise to affective symptoms,
and only later to psychotic symptoms, which has been
referred to as ‘the affective pathway to psychosis’ [80].
This was confirmed by the results of anterior research
in which it was consistently found that patients with a
history of childhood trauma were more likely to have a
combination of multiple symptom domains compared to
their non-traumatized counterparts. Importantly, child-
hood trauma was associated with multiple symptom
clusters rather than with isolated symptoms. The authors
concluded that, instead of increasing the risk for a spe-
cific disorder, childhood trauma may increase the risk for
stress-related disorders through changes in the hypotha-
lamic-pituitary-adrenal axis, alterations of which have
been reported in several mental disorders including psy-
chosis [81].

Furthermore, we did not find a significant mediat-
ing effect for insomnia, fear of COVID, and cognition
in the association between traumatic experiences and
positive psychotic symptoms. Research working on how
developmental trauma induces vulnerability to psychotic
symptoms did not find a mediating effect on cognition
which was consistent with our study [82]. Insomnia was
significantly associated with previous trauma experience
[83] and was also significantly associated with higher psy-
chosis [84]. However, no study to date has examined all
three variables together. The sample applies to the fear of
COVID-19 variable. Previous studies observed a positive

association between fear of COVID-19 and psychosis
[85] and trauma was assessed only after COVID infection
[86]. A possible explanation for this inconsistency is that
the patients in this study are in long stay in the hospital,
which can make insomnia and fear of COVID-19 more
controlled and less impactful.

The findings of this study present several clinical
implications. Our findings provide more support to the
direct effect of lifetime traumatic experiences on posi-
tive psychotic symptoms, suggesting a need to consider
these experiences when aiming at improving symptoms
in schizophrenia. Several therapies may be indicated in
patients with schizophrenia having a concomitant history
of trauma, such as psychologically oriented trauma-based
therapies [87], cognitive-oriented trauma-focused thera-
pies [9], and therapies such as mindfulness [88]. Such
therapies have proven to be well tolerated and effective in
addressing both trauma symptoms and psychotic symp-
toms [89]. In addition, our results contribute to the exist-
ing knowledge by suggesting other possible intervention
paths through mediating factors. Interventions that
improve anxiety, depression, and distress severity may be
effective in reducing positive psychotic symptoms among
patients with schizophrenia having experienced life-
time trauma. Future experimental research is needed to
explore the indirect effects of these interventions on pos-
itive psychotic symptoms in patients with schizophrenia.

Limitations
There are possible limitations to be discussed. The data’s
cross-sectional nature limits the ability to pull causal
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conclusions. There is also a risk of selection bias, given
the nature of the sample included in our study, which
limits the ability to generalize to the broader array of
schizophrenia spectrum disorder patients. Indeed, outpa-
tients and short-stay in-patients with schizophrenia may
exhibit different characteristics and should be the subject
of future studies. In addition, the sample was relatively
small. Further studies with a larger sample are required to
better assess the associations in this study. Residual con-
founding bias is also possible since not all factors associ-
ated with positive psychotic symptoms were considered
in this study. The use of a self-administered questionnaire
and a lack of objective assessment of cognitive functions
pose a risk for information bias.

Conclusion

The findings of this study provide evidence for the asso-
ciation of childhood trauma with positive psychotic
symptoms in schizophrenia along with the importance
of anxiety, distress, and depression as mediators of this
association. Providing a safe environment free from
mood dysregulation is the key to reducing the severity
of positive psychotic symptoms, and in turn, enhancing
the quality of life of patients with schizophrenia. Future
investigations with a larger, more diverse sample group
and more detailed testing are needed to better under-
stand the relationship between trauma and positive psy-
chotic symptoms in patients with schizophrenia.
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