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Introduction: Adverse childhood experiences (ACEs) increase the risk of psychotic experiences (PE), but little is
known about heterogeneities of this association in different developmental stages, dimensions, or whether they
are affected by substance use disorder (SUD). This study examines the association between different types of
ACEs at various developmental stages and lifetime PE in patients with SUD in Chile.

Methods: We included 399 consenting adults in outpatient or residential SUD treatment programs. Sociodemo-
graphic data and information about PE and ACEs were obtained by trained clinical psychologists.

Results: Patients reporting PE experienced more ACEs compared to patients without PE (4.2 versus 3.4). They also
experienced more complex adversities (41.8% versus 25.1%), had more psychiatric comorbidities (85% versus
70.4%), and reported using more substances (mean 4.5 versus 3.9). Adjusted association between ACEs and PE
showed the highest OR for arrests (1.88), sexual abuse (1.81), alcohol abuse by parents (1.48), school exclusion
(1.39), foster or residential care (18.3).

Conclusion: Early exposure to ACEs is a risk factor for later PE among patients with SUD. Type of ACE and the
period when they occurred is important, suggesting the existence of critical periods where the individual is more
susceptible to adverse environmental stimuli.

1. Introduction

Approximately 5-10% of the general population experience
perceptual abnormalities or unusual thought content (McGrath et al.,
2015). Most psychotic experiences (PE) are found in non-diagnosed in-
dividuals, but they cluster within general measures of nonpsychotic
psychopathology (Kelleher and Cannon, 2016; McGrath et al., 2016).
They also render the behavioral expression of distributed risk for psy-
chotic disorders (Kaymaz and van Os, 2010). PE may represent trans-
diagnostic clinical markers of psychopathology severity, as they predict
poorer  socio-occupational and neurocognitive  functioning,

psychopathology, and a higher risk for suicidal behavior (Kelleher and
Cannon, 2016).

Exposure to Adverse Childhood Experiences (ACEs), such as
violence, abuse, neglect, separation from caregivers, and poverty, are
associated with altered patterns of emotional, cognitive, and social
development (Hughes et al., 2017; McLaughlin et al., 2019). Children
experiencing ACEs have a two-fold increase in the risk of developing a
mental disorder, and the odds increase dramatically as exposure to
adversity increases (Bielas et al., 2016; Kessler and Ustiin, 2004;
McLaughlin et al., 2019; Vasquez Ntnez, 2020). ACEs have also been
associated with an elevated risk of later PE (Mackie et al., 2011;
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McGrath et al., 2017; McLaughlin et al., 2019; Morgan and Gayer--
Anderson, 2016; Trotta et al., 2015; Varese et al., 2012) and psychotic
disorders (Morgan et al., 2020; Thompson et al., 2014; van Nierop et al.,
2016). While the evidence for both of these associations is strong, little is
known about whether they vary at different developmental stages
(McGrath et al., 2017) or by type of ACEs (McLaughlin et al., 2019;
Morgan et al., 2020).

Different ACEs reflect distinctive environmental experiences, influ-
encing early cognitive, emotional, and neurological development (Bellis
et al., 2014; Hughes et al., 2017; Kessler et al., 2010; McLaughlin et al.,
2014; McLaughlin and Sheridan, 2016; Sheridan and McLaughlin,
2014). Conceptual models to study the consequences of ACEs are still a
matter of debate (Kalmakis and Chandler, 2014 McLaughlin et al., 2014;
McLaughlin and Sheridan, 2016). Nonetheless, previous research has
differentiated between experiences of harm, deprivation, and complex
experiences involving both (McLaughlin et al., 2014). Most of these
adversities are not experienced separately, and the consequences of
co-occurring or repeated exposure over time are additive (Bernardi
et al., 2018; George, 2013; Harris and Schorpp, 2018; McLaughlin and
Sheridan, 2016). Overall, there is evidence of a dose-response relation
between adversities and later PE (Kelleher et al., 2013; McGrath et al.,
2017; Morgan and Gayer-Anderson, 2016; Varese et al., 2012). Cumu-
lative risk is one of the most frequent approaches when studying the
relationship between ACEs and mental health. It considers the number
of distinct ACEs and uses risk scores as outcome predictors. Neverthe-
less, cumulative risk has been criticized because it assumes that their
effects are quantitatively and qualitatively similar and do not consider
ACEs’ type, severity, and chronicity, which are usually considered when
a dimensional approach is used (Evans et al., 2013).

Exposure to adversity in critical periods can significantly influence
neurodevelopment (Elder, 1998; Fox et al., 2010; Luby et al., 2013;
Miguel et al., 2019; Noble et al., 2015; Schalinski et al., 2016). For
example, McGrath et al. (2017) found a larger effect of sexual abuse
during childhood and later development of PE (four to twelve years old,
OR 8.5, 95% CI: 3.6-20.2) when compared to adolescence (thirteen to
nineteen years old, OR 1.8, 95% CI: 1.0-3.1). In contrast, Morgan et al.
(2020) showed larger effects of sexual abuse on later development of
psychotic disorders when suffered during adolescence (twelve to sixteen
years old, OR 6.39, 95% CI: 1.68-24.29) compared to childhood (zero to
eleven years old, OR 2.42, 95% CI: 1.21-4.82).

There is no closure on the association between substance use and PE,
as substance use increases the risk of suffering from PE, but PE may also
drive substance use (Arendt et al., 2005;Degenhardt et al., 2018;
DeVylder et al., 2018). Degenhardt et al. (2018) found that lifetime
tobacco use, alcohol use, and extra-medical prescription drug use are
associated with an increased odds of subsequent onset of PEs. On the
other hand, individuals with a history of PEs have a higher risk of sub-
sequent tobacco, alcohol, and cannabis use (Degenhardt et al., 2018).
The association between substance use and PE is often bidirectional
(Degenhardt et al., 2018; McGrath et al., 2016). Also, there is growing
evidence that patients with substance use disorder constitute a high-risk
group for developing psychotic illness (Ghose, 2018), but little is known
about its etiology or mechanisms (Hjorthgj et al., 2020). Individuals
with PE have more cognitive and motor dysfunction (Blanchard et al.,
2010; Kelleher et al., 2013; Roddy et al., 2012), less social support (Saha
et al., 2012), higher perception of social stigma (Lien et al., 2015), and
suffer to a greater extent of health problems (Moreno et al., 2013).

In sum, research shows that ACEs increase the risk for PE. However,
little is known about heterogeneities of this association in different
developmental stages, by ACE dimensionality, or whether they are
affected by substance use. Furthermore, most existing research has been
conducted in western, high-income countries, limiting the generaliz-
ability of findings (Henrich et al., 2010). The present study addresses
these gaps by examining the association between different types of ACEs
at various developmental stages and lifetime PE in patients with sub-
stance use disorder in Chile. We used a novel life-course dataset of
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patients attending substance abuse treatment centers in a country with
persistent inequalities and violence (Cocina et al., 2017). This article
may contribute to increasing our understanding of how social de-
terminants shape mental health in underrepresented environments
(Crossley et al., 2019). It may also help focus attention on populations at
higher risk for PE and provide essential input for understanding, prior-
itizing, and designing more effective public health preventive
interventions.

2. Methods
2.1. Study design and participants

We conducted a prospective three-wave cohort study in the Metro-
politan Region in Chile. The study included all consenting adults
entering outpatient and residential substance abuse treatment pro-
grams. Patients with more than three months of treatment attendance
were excluded, and most people had been in treatment for less than a
month. 612 patients participated in the baseline interview (July to
November 2018) and were followed for 18 months. We gathered in-
formation on PE only in the third wave of the study (January to April
2020, n = 399). This study examines participants in this third wave.
Data were collected by trained clinical psychologists. The sample was
not randomly selected as people with substance use disorder represent a
hard-to-reach population and are thus underrepresented in clinical and
population studies (Tourangeau, 2014).

The ethical review committee from Pontificia Universidad Catdlica
de Chile (protocol 171,211,011) approved this study. All participants
provided written, informed consent to participate and for aggregate and
anonymous reporting of the clinical findings.

2.2. Variables

2.2.1. Lifetime psychotic experiences

PE were measured using the Spanish version of the Composite In-
ternational Diagnostic Interview (CIDI) V7.1 (Kessler and Ustiin, 2004),
validated in Spanish (Montoya Gonzalez et al., 2016) (Supplementary
Material, Table S1). We excluded answers regarding PE during
sleep-related states or acute substance intoxication. Participants were
asked about six types of PE: two related to hallucinatory experiences
(visual and auditory) and four related to delusional experiences: two
bizarre delusional items (thought insertion and or withdrawal and mind
control and or passivity) and two paranoid delusional items (ideas of
reference and plot to harm and or being followed) (Supplementary
Material). Participants provide yes/no responses. We defined PE as
reporting at least one lifetime PE.

2.2.2. Childhood adversity

A total of twelve types of childhood adversity were measured and
categorized within three dimensions following the model proposed by
McLaughlin and Sheridan (2014, 2016). We included six privative ex-
periences: (1) one or both parents with alcohol use disorder, (2) one or
both parents with substance use disorder, (3) one or both parents
abandoned household, (4) being raised by people other than their par-
ents, (5) one or both parents incarcerated, and (6) dropped out of school;
three harmful or threatening experiences: (1) being physically abused,
(2) being a victim of sexual abuse, and (3) witnessing intrafamilial
violence; and three complex experiences: (1) homelessness, (2) lived in
foster or residential care, and (3) being arrested by the police. Partici-
pants were asked to specify the period in which they were exposed to
each ACE: childhood (0-12 years) or adolescence (13-17 years). We
used lifetime (0-17), childhood, and adolescence for the analyses.

2.2.3. Lifetime substance use
We systematically assessed the use of alcohol, cannabis, cocaine,
cocaine by-products, amphetamine, amphetamine by-products, and
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other stimulants, non-prescribed benzodiazepines, inhalants, opioids,
hallucinogens, and ketamine. To account for substance burden, we
constructed a lifetime substance use continuous variable by summing all
the substances patients declared ever using, ranging from one to
thirteen.

2.2.4. Psychiatric comorbidity

Information about lifetime (1) depression, (2) panic disorder, (3)
anxiety disorder, and (4) post-traumatic stress syndrome was assessed
using the Spanish version of the Mini-International Neuropsychiatric
Interview (MINI). MINI is a short structured diagnostic interview for
DSM-IV and ICD-10 psychiatric disorders (Sheehan et al., 1998). We
used the validated version in Spanish (Bobes, 1998).

2.2.5. Social network quality index

In each study wave, participants were asked ‘Would you say your
relationship with (family member) is excellent, good, neither good nor
bad, bad, very bad?’, where excellent was coded as 5 and very bad as 1.
A total of five types of family members were included: (1) father, (2)
mother, (3) offspring, (4) siblings, (5) partner or spouse. If a participant
declared not having a family member, a zero was coded for that relative.
For each wave, we constructed a social network quality index averaging
the sum of these responses, ranging from 0 to 25, where less score can be
interpreted as having a more deficient social network (Valenzuela et al.,
2020).

Sociodemographic characteristics were collected from all partici-
pants, including gender, age, and education (defined as incomplete high
school, complete high school, and technical or college).

2.3. Statistical analysis

2.3.1. Descriptive and association analyses

Between-group comparisons were made using a chi-square test for
categorical variables and a t-test for continuous variables. We used
univariate and multivariate logistic regressions to analyze the associa-
tion between PE and (1) the lifetime relationship for each ACE type and
dimension, (2) the critical period (childhood or adolescence) for ACE
type and dimension, (3) the lifetime number of ACEs.

2.3.2. Multiple imputations

We conducted multiple imputations to handle missing values.
Analysis of complete cases (i.e., a subset with no missing data in any
variable included in the analysis) may result in biased estimates and
reduced statistical power and precision (von Hippel and Lynch, 2013;
Zhao and Long, 2016). Therefore, we assumed missingness at random
(MAR), implying that missing data depends on observable characteris-
tics of participants and not on unobserved data. The missing values were
imputed with multiple imputations by chain equations (MICE). MICE is
a robust method for dealing with missing data (Zhao and Long, 2016). As
the maximum fraction of missing information was 15%, we conducted
imputations with m = 20 (White et al., 2011). We checked the robust-
ness of our results comparing models with and without imputation of
missing values.

All analyses were conducted in Stata version 16 (StataCorp, 2019).

3. Results

The study sample included 399 patients, with 220 (55.1%) reporting
at least one psychotic experience throughout their lifetime. Table 1
shows descriptive statistics by PE for sociodemographic and control
variables. The mean age in the study sample was 39 years old, 32.3%
were female, and 38.9% did not complete high school. Patients reporting
PE had more psychiatric comorbidities, including depression, panic
disorder, and anxiety disorder. Patients with PE reported using a higher
number of substances during their lifetime (mean 4.5 versus 3.9 in pa-
tients without PE, p-value<0.001). In addition, hallucinations were the
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Table 1
Sociodemographic and control variables of the sample by psychotic experiences.
Total Psychotic experiences p-
(PE) value *
Total N = No Yes
399 (44.9%) (55.1%)
Mean (SD)
Age (years at inclusion) 39.2 (10.6) 39.7 38.8 0.42
(10.7) (10.6)
Lifetime substance use 4.2 (1.9) 3.9(1.8) 4.5(2) 0.01

(substances used)

Social network quality 13.9 (4.3) 14.2 13.6(4.1) 0.17

index " (4.6)
Percentage
Woman (=1; man=0) 32.3 31.3 33.2 0.69
Educational level
Incomplete high school 38.9 37.4 40 0.74
Complete high school 32.4 32.4 323
Higher education 28.6 30.2 27.3
Psychiatric comorbidity 78.5 70.4 85 0.00
Lifetime substance use (% 32.3 31.3 33.2 0.69
Yes)
Alcohol 94.5 93.9 95.0 0.61
Cannabis 77.9 73.7 81.3 0.07
Cocaine or cocaine paste 87.2 86.0 88.2 0.52
Other stimulants 13.8 11.7 15.5 0.28
Benzodiazepines 40.8 32.6 47.5 0.00
Inhalants 13.4 7.3 18.4 0.00
Synthetic hallucinogens 8.4 7.9 8.8 0.75
Natural hallucinogens 8.7 6.8 10.2 0.23
Opioids 1.5 1.7 1.4 0.82
Ketamine 2.0 2.8 1.4 0.31

Lifetime psychiatric
comorbidities (%)

Depression 69.2 60.9 75.9 0.00
Panic disorder 35.1 29.6 39.6 0.03
Anxiety disorder 49.6 42.5 55.5 0.01
Post-traumatic stress 18.8 15.1 21.8 0.08
syndrome

Lifetime psychotic
experiences (%)
Hallucinations 41.4 - - -
Bizarre delusions 19.3 - - -
Paranoid delusions 22.8 - _ -

N = 399.
? Statistical significance was calculated without considering missing data.
b Missing: 15 (5.9%).

psychotic experience most frequently recalled (41%). Fig. S1, Supple-
mentary Material, shows the distribution of PE reported in the sample.
About half (44.9%) participants in the sample reported no PE. Table 2
shows descriptive statistics for adverse Childhood Experiences (ACEs)
by dimension, period of exposure, and PE. Patients reporting PE expe-
rienced more complex adversities (41.8% versus 25.1% in patients
without PE, p-value<0.001). In addition, they experienced more ACEs
(4.2 versus 3.4 in patients without PE, p-value<0.001).

We first examined the cumulative effect of ACEs. Table 3 shows a
general model of the association between the number of ACEs and PE.
The number of ACEs during the lifetime (0-17 years of age) were
associated with a higher risk of presenting PE (OR 1.10, 95% CL:
1.00-1.21, p-value<0.05). The results also suggest that the predicted
probability of PE increases about 10% for each lifetime ACE (Fig. S2,
Supplementary Material). Psychiatric comobidity was consistently
associated with higher odds of PE during the lifetime (OR 2.07, 95% CI:
1.24 - 3.47, p-value<0.01) and in childhood (OR: 2.13; p-value<0.01)
and adolescence (OR: 2.12; p-value<0.01). Lifetime substance use was
also associated higher odds of PE (OR 1.13, 95% CIL: 1.00 - 1.27, p-
value<0.05). Likewise, each additional substance consumed throughout
life increased the odds of PE by approximately 15%.

We next examined the association between the three main di-
mensions of ACEs (privative, harmful, complex) and PE in a single
model, to understand how much of the association found in Table 3
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Table 2
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Adverse Childhood Experiences (ACEs) by dimension, period of exposure and psychotic experiences.

Lifetime (O to 17 years old)

Childhood (0 to 12 years old)

Adolescence (13 to 17 years old)

Total  Psychotic experiences p-value Total  Psychotic experiences p-value Total  Psychotic experiences p-value
a a a
No Yes No Yes No Yes
(44.9%) (55.1%) (44.9%) (55.1%) (44.9%) (55.1%)
Number of ACEs 3.9 3.4 4.2 0.00 2.5 2.3 2.6 0.07 2.3 2 2.5 0.01
Dimension of ACE Percentage
Privative 86.5 84.4 88.2 0.27 70.4 70.4 70.5 0.55 70.9 65.4 75.7 0.03
Any parent with alcohol 56.4 51.4 60.5 0.10 48.6 46.4 50.5 0.40 37.6 34.6 40 0.30
problem
Any parent with drug use 17.3 15.6 18.6 0.25 13.8 13.4 14.1 0.25 12 11.2 12.7 0.22
problem
Any parent left home 44.6 44.1 45 0.12 32.6 34.6 30.9 0.02 15.5 14 16.8 0.01
Raised by people that were not 39.9 34.1 44.4 0.03 30.3 25.1 34.5 0.11 22.3 19.6 24.5 0.44
their parents
Any parent incarceration 9.5 8.9 10 0.35 6.8 7.3 6.4 0.36 2.3 1.7 2.7 0.28
School exclusion 47.1 41.9 51.4 0.10 7 6.1 7.7 0.55 40.1 35.8 43.6 0.17
Harmful 67.4 63.7 70.5 0.15 58.9 53.1 63.6 0.03 40.4 38.5 41.8 0.51
Physical maltreatment 47.4 44.7 49.5 0.2 39.1 35.2 423 0.12 25.1 22.3 27.3 0.17
Sexual abuse 24.1 18.4 28.6 0.06 16.8 11.7 20.9 0.05 6.5 6.7 6.4 0.95
Intrafamilial violence 529 52 53.6 0.33 43.9 40.8 46.4 0.28 28.8 26.8 30.5 0.43
Complex 34.3 25.1 41.8 0.00 5.5 3.9 6.8 0.29 31.3 23.5 37.7 0.05
Homelessness 10 7.8 11.8 0.42 1.3 0.6 1.8 0.49 9 7.3 10.5 0.49
Foster or Residential Care 9 5.6 11.8 0.06 4.5 3.4 5.5 0.26 5.3 3.9 6.4 0.24
Arrested 27.8 19.6 34.5 0.00 0.8 0.6 0.9 0.67 26.8 19 33.2 0.00
Number of ACEs
0 7.8 10.1 5.9 0.31 20.6 23.5 18.2 0.64 17.8 23.5 13.2 0.05
1 10.8 12.8 9.1 16.5 16.2 16.8 22.6 229 22.3
2 14.3 13.4 15 17.8 17.9 17.7 18.6 18.4 18.6
3 13.3 14 12.7 18.1 18.4 17.7 15.5 11.7 18.6
4 or more 53.9 49.7 57.3 27.1 24 29.5 25.6 23.5 27.3
N = 399.
@ Statistical significance was calculated without considering missing data.
Table 3
Bivariate and multivariate associations between number of childhood adversities and psychotic experiences.
Lifetime (0-17 years) Childhood (0-12) Adolescence (13-17)
OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Woman 1.00 1.02 1.05
(0.63-1.57) (0.65-1.62) (0.67-1.65)
Age 1.00 1.00 1.00
(0.98-1.02) (0.98-1.02) (0.98-1.02)
Complete high school 1.01 0.91 0.97
(0.61-1.67) (0.56-1.48) (0.59-1.58)
Higher education 0.91 0.82 0.88
(0.54-1.52) (0.50-1.37) (0.53-1.47)
Lifetime substance use 1.13* 1.14%* 1.13*
(1.00-1.27) (1.02-1.27) (1.02-1.27)
Psychiatric comorbidity 2.07* 2.13 2.12%
(1.24-3.47) (1.27-3.56) (1.27-3.54)
Social network quality index 0.98 0.97 0.98
(0.93-1.03) (0.92-1.02) (0.93-1.03)
Number of ACEs 1.14%x* 1.10 1.10% 1.06 1.17%** 1.12%
(1.05-1.25) (1.00-1.21) (0.99-1.21) (0.95-1.17) (1.04-1.30) (0.99-1.26)
Constant 0.73 0.42 0.98 0.59 0.87 0.44
(0.50-1.07) (0.09-1.93) (0.72-1.34) (0.14-2.56) (0.63-1.19) (0.10-2.01)
Observations 399 399 399 399 399 399

Note: N = 399. OR, Odds ratio; CI, Confidence interval. The missing values were imputed with multiple imputations by chain equations. Results without data

imputation are shown in Table S2, Supplementary Material.
***p < 0.01, ** p < 0.05, *p < 0.1.

could be potentially explained by specific types of ACEs, controlling for
several observable confounders (Table 4). We found that complex ACEs
were associated with higher risk of presenting PE (OR 1.73, 95% CI
1.07-1.79, p-value <0.05) during the lifetime, controlling for other di-
mensions of ACEs. After adjusting for observable characteristics, we
found a statistically significant association between PE and lifetime
complex ACEs (OR 1.78, 95% CI: 1.11-2.85), and suggestive evidence
for childhood harmful ACEs (OR 1.49, 95% CI. 0.94-2.36) and

adolescence privative ACEs (OR 1.52, 95% CI: 0.93-2.49).

Last, we examined specific ACEs nested in the three main dimensions
to examine their association with PE at different developmental periods.
The results in Table 5 need to be interpreted with caution, because
multiple comparisons in the same data increase the risk of false positives
(type I errors), as discussed later in more detail. Several lifetime ACEs
were significantly associated with an increased risk of PE. Adjusting for
age, gender, educational level, lifetime substance use, psychiatric
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Table 4
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Bivariate and multivariate associations between the three main types of childhood adversities(ACE) and psychotic experiences.

Lifetime (0-17 years)

Childhood (0-12) Adolescence (13-17)

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Woman 1.09 1.01 1.15
(0.69-1.74) (0.64-1.59) (0.72-1.83)
Age 1.00 1.00 1.00
(0.98-1.02) (0.98-1.02) (0.98-1.03)
Complete high school 0.98 0.88 1.05
(0.59-1.64) (0.54-1.43) (0.63-1.75)
Higher education 0.91 0.81 0.97
(0.54-1.52) (0.49-1.35) (0.57-1.64)
Lifetime substance use 1.11* 1.14** 1.12%*
(0.99-1.25) (1.02-1.27) (1.00-1.26)
Psychiatric comorbidity 2.17%** 2.01%** 2.14%**
(1.26-3.54) (1.20-3.38) (1.28-3.59)
Social network quality index 0.98 0.97 0.98
(0.93-1.04) (0.92-1.02) (0.93-1.04)
Privative ACE 1.12 1.22 0.80 0.79 1.47* 1.52*
(0.60-2.07) (0.63-2.35) (0.50-1.28) (0.48-1.29) (0.93-2.33) (0.93-2.49)
Harmful ACE 1.18 1.02 1.63%* 1.49% 1.03 0.96
(0.75-1.86) (0.63-1.65) (1.05-2.53) (0.94-2.36) (0.67-1.57) (0.62-1.50)
Complex ACE 2.07%** 1.73** 1.66 1.39 1.87%** 1.60*
(1.34-3.21) (1.07-2.79) (0.65-4.21) (0.52-3.69) (1.20-2.93) (0.98-2.61)
Constant 0.78 0.35 0.98 0.59 0.76 0.29
(0.45-1.37) (0.07-1.79) (0.72-1.34) (0.14-2.56) (0.52-1.13) (0.06-1.42)
Observations 399 399 399 399 399 399

Note: N = 399. OR, Odds ratio; CI, Confidence interval.

The missing values were imputed with multiple imputations by chain equations. Results without data imputation are shown in Table S3, Supplementary Material.

*#xkp < 0.01, ** p < 0.05, * p < 0.1.

comorbidity, and social network quality, the highest OR were arrests
(OR 1.88, 95% CI: 1.13-3.15), sexual abuse (OR 1.81, 95% CI:
1.07-3.2), alcohol abuse by parents (OR 1.48, 95% CI: 0.97-2.26),
school exclusion (OR 1.39, 95% CI: 0.83-2.33), foster or residential care
(OR 1.83, 95% CI: 0.83-4.05), and being raised by people that were not
their parents (OR 1.37, 95% CI: 0.90-2.10). When analyzing the asso-
ciation between ACES and PE by critical developmental periods, we
found a statistically significant association between sexual abuse during
childhood (OR 1.81, 95% CI: 1.00-3.29) and arrests during adolescence
(OR 1.92, 95% CI: 1.15-3.22), adjusted by the same covariates.

As a robustness test, we examined whether the results held when
using data with no imputation for missing values. We found no signifi-
cant differences between the imputed and non-imputed models, as
shown in Supplementary Material (Tables S2, S3, and S4, Supplemen-
tary Material). Finally, to understand heterogeneities in the data, we ran
the main analysis in Table 3 with perceptual abnormalities PE (hallu-
cinations) and unusual thought content PE (delusions) separately
(Table S5, Supplementary Material). Adjusting for confounders, we
found suggestive evidence that the number of ACEs during the lifetime
(0-17 years of age) were associated with a higher risk of presenting
perceptual abnormalities (hallucinations) (OR 1.08, 95% CI: 0.99-1.18).

4. Discussion

This article examined the association between ACEs and PE among
patients with substance use disorder attending treatment programs in
Chile. We found evidence that ACEs are associated with an increased risk
of presenting later PE, with a cumulative risk effect of ACEs on PE.
Among the three groups of ACEs examined (i.e. privative, harmful,
complex), complex ACEs were associated with a higher risk of present-
ing PE. Lastly, we found that sexual abuse during childhood and
deprivation and complex experiences during adolescence significantly
increased the probability of presenting later PE in this population.

Our findings support the idea of a cumulative risk effect of ACEs on
PE, with an increase of 10% in the odds of presenting PE for each lifetime
ACE exposure, which is consistent with previous research (Evans et al.,
2013; McGrath et al., 2017; Morgan et al., 2014, 2020). For instance,
Morgan et al. (2020) found that the odds of having a psychotic disorder

increased by 50% on average for every additional adversity.
4.1. Harmful or threatening experiences

We found sexual abuse before the age of twelve was associated with
an increased risk of later PE (OR 1.81, 95% CI: 1.00-3.29). Similarly,
McGrath et al. (2017) found a large effect of sexual abuse on later PE
when it occurred during childhood (four to twelve years old, OR 8.5,
95% CI: 3.6-20.2) as compared to adolescence (thirteen to nineteen
years old, OR 1.8, 95% CI: 1.0-3.1). Nonetheless, sexual abuse has also
been associated with the later onset of psychotic disorders during
adolescence (Morgan et al., 2020).

4.2. Deprivation or privative experiences

We found an association between parental alcohol abuse and PE (OR
1.48, 95% CI: 0.97-2.26). Parental alcohol abuse can be considered a
deprivation experience as it typically results in less available psycho-
logical resources and a poorer and more dysfunctional environment
(McLaughlin et al., 2019; Keller et al., 2008). The association between
parental substance abuse lost significance when controlled by other
variables (OR 0.9, 95% CI: 0.7-1.2). Parental alcohol abuse can lead to
other mental and behavioral disorders among their offspring (Keller
et al., 2008; Raitasalo et al., 2019).

Dropping out of school was associated with PE (OR 1.39, 95% CI:
0.83-2.33). School exclusion is not consistently included as an adversity
measure, even though schools are a primary socialization institution.
Patients with mental illness may account for a significant proportion of
school dropouts (Hjorth et al., 2016; Porche et al., 2011; Stoep et al.,
2003). Most severe mental health problems start during adolescence or
early adulthood (Baldessarini et al., 2012; Solmi et al., 2021). Our re-
sults suggest that dropping out of school should be included an ACE,
especially in the global south, where few children graduate from sec-
ondary school (UNESCO, 2019).

Not being raised by parents was also associated with an increased
risk of PE (OR 1.48, 95% CI: 0.97-2.26). This is consistent with previous
reports describing loss or separation of parents associated with PE and
severe mental disorders (Alvarez et al., 2011; McGrath et al., 2017;
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Table 5
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Bivariate and multivariate associations between specific childhood adversities and psychotic experiences.

Type of ACE * Lifetime (0-17) Childhood (0-12) Adolescence (13-17)
Unadjusted OR Adjusted " OR (95%  Unadjusted OR (95%  Adjusted " OR (95%  Unadjusted OR Adjusted " OR (95%
(95% CI) CDn CD CD (95% CI) CD
Privative ACE 1.38 1.36 1.00 0.94 1.63 1.59
(0.78-2.46) (0.73-2.52) (0.65-1.55) (0.60-1.48) (1.05-2.52) (0.99-2.55)
Any parent with alcohol problem 1.47 1.48 1.24 1.23 1.28 1.31
(0.98-2.21) (0.97-2.26) (0.83-1.86) (0.81-1.87) (0.85-1.93) (0.85-2.01)
Any parent with drug use problem  1.29 1.18 1.13 0.98 1.25 1.10
(0.76-2.17) (0.68-2.06) (0.64-2.00) (0.53-1.81) (0.68-2.31) (0.57-2.10)
Any parent left home 1.10 1.04 0.91 0.84 1.33 1.40
(0.74-1.65) (0.68-1.59) (0.59-1.38) (0.53-1.31) (0.77-2.31) (0.78-2.50)
Raised by people that weren’t 1.55 1.37 1.58 1.39 1.35 1.20
their parents
(1.03-2.34) (0.90-2.10) (1.02-2.45) (0.89-2.19) (0.83-2.18) (0.72-1.99)
Any parent incarceration 1.17 0.98 0.89 0.70 1.67 1.53
(0.60-2.30) (0.48-1.99) (0.41-1.95) (0.31-1.60) (0.41-6.75) (0.35-6.67)
School exclusion 1.48 1.39 1.28 1.10 1.39 1.28
(0.99-2.20) (0.83-2.33) (0.59-2.82) (0.48-2.50) (0.93-2.09) (0.79-2.08)
Harmful ACE 1.36 1.17 1.55 1.39 1.15 1.10
(0.89-2.07) (0.75-1.83) (1.04-2.31) (0.91-2.12) (0.77-1.71) (0.72-1.69)
Physical maltreatment 1.21 1.08 1.33 1.25 1.26 1.20
(0.81-1.80) (0.71-1.64) (0.88-2.00) (0.81-1.91) (0.80-1.99) (0.74-1.94)
Sexual abuse 1.77 1.81 2.00 1.81 0.98 0.92
(1.10-2.86) (1.07-3.06) (1.14-3.50) (1.00-3.29) (0.44-2.16) (0.39-2.16)
Intrafamilial violence 1.12 1.03 1.29 1.21 1.24 1.22
(0.76-1.68) (0.68-1.57) (0.86-1.93) (0.79-1.84) (0.80-1.93) (0.77-1.93)
Complex ACE 2.14 1.78 1.80 1.43 1.98 1.69
(1.39-3.30) (1.12-2.85) (0.72-4.51) (0.54-3.77) (1.27-3.07) (1.04-2.74)
Homelessness 1.58 1.07 3.30 2.40 1.53 1.01
(0.80-3.12) (0.51-2.23) (0.37-29.76) (0.26-22.47) (0.75-3.11) (0.47-2.19)
Foster or Residential Care 2.30 1.83 1.68 1.47 1.67 1.24
(1.08-4.91) (0.83-4.05) (0.62-4.56) (0.52-4.18) (0.66-4.23) (0.47-3.29)
Arrested 2.17 1.88 1.63 0.89 2.19 1.92
(1.37-3.45) (1.13-3.15) (0.15-18.16) (0.07-11.02) (1.37-3.49) (1.15-3.22)
Number of ACEs 1.14 1.10 1.10 1.06 1.17 1.12
(1.05-1.25) (1.00-1.21) (0.99-1.21) (0.95-1.18) (1.04-1.30) (0.99-1.26)

Note. N = 399.0R: Odds ratio; CI: Confidence interval. The missing values were imputed with multiple imputations by chain equations. Results without data

imputation are shown in Table S4, Supplementary Material.

# Each model included one childhood adversity at a time as predictor of psychotic experiences.
b Adjusted for gender, age, educational (abandoned education, completed high school and higher education), lifetime drug use, lifetime psychopathology and social

network quality index.

Varese et al., 2012). For example, Alvarez et al. (2011) found that the
loss of one or both parents increased four times the risk of having more
than one psychotic episode (OR 5.25, 95% CI: 1.03-26.68), while Var-
ese et al. (2012) found in their metanalysis a significant association
between parental death and later psychosis onset (OR 2.3, 95% CI:
1.63-3.24).

4.3. Complex experiences

Foster or residential care was also associated with later PE, even
though this was not statistically significant after controlling for other
variables (OR 1.83, 95% CI: 0.83-4.05). Institutional care is not a
commonly measured ACE in psychosis or PE studies. Bentall et al. (2012)
found that patients that had been in institutional care had greater odds
of presenting paranoid ideation (OR 12.68, 95% CI: 3.56-45.11). Being
arrested during adolescence was associated with PE after controlling for
other factors (OR 1.92, 95% CI: 1.15-3.22). Rates of arrest or incar-
ceration in persons with PE are higher than those found in the general
population (Ford, 2015; James and Glaze, 2006). However, the associ-
ation might be bidirectional (Kelleher et al., 2013), as psychotic-like
symptoms are a risk factor of violent recidivism among juvenile of-
fenders (Colins et al., 2013), but also PE might appear after having
contact with the criminal justice system (Ford, 2015).

4.4. Critical period

Our findings also suggest that the time when ACEs occurred may be

important. Considering the existence of critical periods in which in-
dividuals may be more susceptible to adverse environmental stimuli is
essential to understanding the consequences of adversity. It is also
essential when designing clinical or public health interventions
(McLaughlin et al., 2019; Morgan et al., 2020; Varese et al., 2012). Early
detection of social adversity and appropriate intervention may reduce its
effect on mental health.

4.5. Strenghts and limitations

Our study has some limitations. First, retrospective reports of
adverse childhood experiences may be inaccurate due to limitations in
individuals’ perception and forgetfulness (Reuben et al., 2016). Memory
in these stages of development may be biased due to the judgment and
interpretation of situations and context. Nonetheless, previous literature
has consistently shown that childhood adversity increases the risk for
poor physical and cognitive health later in life (Reuben et al., 2016), and
repeated measurements over time have shown more reliability (Dube
et al., 2004). We measured early adversities using a broad range from
zero to twelve years old to limit the risk of recall bias (Halfon and
Forrest, 2017). Second, we did not use a random sample of participants,
which may affect the generalization of results to a broader population
with substance use disorder. Nevertheless, the relatively large sample
and comprehensive evaluation of patients are among this study’s main
strengths. Substance use disorder individuals represent a hard-to-reach
population due to stigma and marginality from support networks,
including access to mental health services. As a result, they are typically
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underrepresented in clinical studies and household surveys (Tour-
angeau, 2014), which are the most common source of information about
adversity and its association with PE or psychosis (McGrath et al., 2017,
2015; Morgan et al., 2020; Tourangeau, 2014; Varese et al., 2012).
Third, as mentioned before, Table 5 shows multiple comparisons using
the same data, which increases the risk of false-positive results (type-1
errors), and therefore some statistically significant results might be
spurious. The main model in Table 3, shows that ACEs rises the risk of
presenting PE, consistent with previous studies. Our sample allows
further exploring whether this association holds in different develop-
mental stages and to examine this association for more specific ACEs
related to harm, deprivation, and complex experiences. While the results
in Table 5 need to be interpreted with caution, these exploratory find-
ings are not incidental to the main focus of our article; on the contrary,
they are expected results derived from a large body of research. Our
results have relevant implications for research and practice focused on
specific periods and mental health prevention strategies; although they
need to be assessed critically. Fourth, our analysis did not integrate
mediators between adversity and PE, such as substance abuse. We
decided not to interact substance abuse and ACEs due to the lack of
variability of substance use within our sample. Houston et al. (2008)
found both additive and multiplicative interaction between cannabis
and sexual abuse in the general population, but these results have not
been consistently replicated in other studies (Sideli et al., 2020).

Lastly, our study was conducted in the global south, and thus it
contributes to deepening our understanding of how social determinants
shape mental health in this underrepresented context (Crossley et al.,
2019). This is particularly important due to unique socioeconomic
characteristics in this area, such as inequality, violence, and poverty,
which may affect normal development.

4.6. Implications for mental health research

PE render the behavioral expression of distributed risk for psychotic
disorders (Kaymaz and van Os, 2010) and represent transdiagnostic
clinical markers of psychopathology severity (Kelleher and Cannon,
2016). Psychotic disorders, on the other hand, have a considerable
economic and social cost, as their early appearance underpins the
quality of life, social support, productivity, and educational achieve-
ment (Dominguez et al., 2011; Kelleher and Cannon, 2016). Therefore,
early detection of symptoms and associated risk factors is essential in
health and educational contexts (Thompson and Broome, 2020). Early
detection of adversity provides a window of opportunity to prevent the
development of psychiatric disorders resulting from latent and cumu-
lative risk within the life course (Muenzenmaier et al., 2015; Vasquez
Ntnez, 2020). This implies formalizing services and instruments that
acknowledge adversity within the life trajectories of patients and espe-
cially children. Reducing the risk of exposure to ACEs is imperative,
especially in highly vulnerable populations (Calkins et al., 2017;
Thompson and Broome, 2020). Lastly, limited assessment of ACEs may
imply erroneously attributing effects to highly correlated unobserved
experiences (for instance, household poverty). Thus, future research
should include more extensive and comprehensive social adversity
measures.

5. Conclusion

In conclusion, we examined the association between ACEs and PE
among patients SUD in Chile. Our results suggest that early exposure to
ACEs is a risk factor for later PE in this population. Also, the type of ACE
and the period when they occurred is important, suggesting the exis-
tence of critical periods where the individual is more susceptible to
adverse environmental stimuli. Specifically, sexual abuse during child-
hood and deprivation and complex experiences during adolescence
significantly increased the probability of presenting later PE in in-
dividuals with substance use disorder.
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