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Abstract

Objectives: To utilize a retrospective observational design to characterize ado-
lescents aged 13 - 17 presenting to emergency rooms (ER) in the United States
(US) from 2016 to 2024 with psychosis and/or delta-9-tetrahydrocannabinol
(THC) exposure via urine drug screens (UDS) and to evaluate trends in THC
exposure, psychiatric comorbidities, and demographics.

Material and Methods: De-identified, Institutional Review Board—exempt data
from the TriNetX database were analyzed. Adolescents were identified with psy-
chosis or THC exposure via International Classification of Diseases (ICD)-10
codes. Exclusions included neurocognitive and neurodevelopmental disorders,
non-cannabis substance use, repeat ER visits, or prior antipsychotic use. Logistic
regressions assessed trends and demographics.

Results: The odds of psychosis among adolescents with THC exposure decreased
by 5% annually (adjusted odds ratio (OR) 0.95 per year, p < 0.001) while THC
exposure among those with psychosis remained stable (OR = 1.00, 95% con-
fidence intervals (Cl): 0.98 - 1.02, p = 0.80). Among 22,705 adolescents with
THC exposure, 1,799 (7.9%) had a psychosis diagnosis. Among 11,219 adoles-
cents with psychosis, 1,993 (17.8%) were THC-positive. Males had higher odds
of THC when presenting with psychosis (adjusted OR 1.73, p < 0.001). Black
youth had lower odds of a psychosis diagnosis vs White youth (adjusted OR 0.55,
p < 0.001). Among THC-positive adolescents, psychiatric comorbidities were as-
sociated with psychosis. In THC-negative patients, anxiety and depression were
common.

Conclusion: This large national analysis highlights distinct demographic and
psychiatric comorbidity patterns among adolescents presenting with psychosis
and THC exposure, which may inform targeted ER assessment, risk stratifica-
tion, and follow-up care.
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Introduction

Recreational cannabis legalization has expanded across the US, accompanied
by changing public perceptions regarding its safety and increasing availability of
cannabis products. The Ohio State University legalized recreational cannabis use
for adults aged 21 years and older in 2023 with retail sales beginning in 2024
[1]. Results from the 2016 National Survey on Drug Use and Health reported
that the percentage of current cannabis users ages 12 and older was higher in
2016 at 8.9% compared to 6.2% in 2002 [2]. With the modifications in the laws
surrounding cannabis use, there have been shifts in societal views of cannabis,
which may explain increased use [3]. Based on surveys conducted by the Centers
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for Disease Control and Prevention, in 2022, it was report-
ed that 30.7% of 12% graders had used cannabis in the last
year, and 6.3% reported using cannabis daily in the past 30
days [4]. Studies have shown that with an early age of initial
use of cannabis can lead to more subsequent consequences.
These include long-term impairments in cognition, worsening
academic/vocational outcomes, and increased prevalence and
incidence of mood (i.e. depression), psychotic disorders (i.e.
schizophrenia), substance use disorders, and suicidality [5, 6].

THC is the primary psychoactive component of canna-
bis and exerts its effects mostly through CB1 receptors within
the endocannabinoid system, leading to alterations in mood,
perception, and cognition [7, 8]. These alterations can increase
the risk of developing a psychotic disorder. A previous me-
ta-analysis by Robinson et al. [9] found that cannabis use and
the risk of psychosis significantly increased for weekly or more
frequent cannabis use. Research increasingly supports that ad-
olescents and young adults are more vulnerable to THC be-
cause their brains are still developing with exposure prior to
age seventeen being more devastating [10]. Other literature
suggests that being exposed to THC while synaptic pruning
and myelination is still occurring can lead to poorer cognitive
and emotional outcomes as an adult [11].

Currently, there are no studies evaluating the trends
between positive THC UDS with those coming into the ER
for a chief complaint of psychosis among adolescents. More
emergency visits and hospitalizations for psychosis in both ad-
olescent and adult patients who have had THC exposure have
been anecdotally reported [12]. In the ER, patients can pres-
ent with acute crises often in their most vulnerable form where
the severity of their illness is intense and cannot manage it on
their own. In addition, the ER can rapidly assess toxicology
reports via urine or blood samples to identify any intoxication
with any substances. Utilizing the UDS eliminates recall bias
and social desirability concerns that may arise from self-re-
port. These reports can be helpful in identifying if the present-
ing complaint is related to a primary psychosis disorder or a
substance-induced psychosis. Population-based studies cannot
capture this acute clinical intersection. For this study, it will
only be reviewing the adolescent patient population during
the specified time.

With the increasing number of states legalizing can-
nabis for recreational use, the hypothesis was that the number
of ER visits of youth presenting with THC exposure would
increase over time. The other prediction was that males would
be more likely to be diagnosed with psychosis compared to fe-
males since males have a higher vulnerability to cannabis than
females [13]. The primary objective of this observational study
was to describe the population of adolescents, ages thirteen to
seventeen, who came to the ER for psychosis, to ascertain if
there is a correlation between the chief complaint of psycho-
sis and a positive THC UDS, and if there is a correlation, to
determine the rates of comorbid psychosis in this population.
The secondary objective is to analyze the demographics and
other psychiatric conditions associated with those who had a
positive THC UDS and to determine whether there is a cor-
relation among those who were diagnosed with psychosis.

Materials and Methods

Data was accessed through a large-scale, de-identi-
fied health research platform encompassing information from
101 healthcare organizations (HCOs) across the US, repre-
senting more than 150 million patients via TriNetX. Data was
accessed on April 3, 2025. TriNetX compiles clinical data di-
rectly from its partner HCOs and implements strict protocols
to ensure data quality and accuracy. It has been studied as a
safe and sustainable way to build and maintain research-cen-
tric data networks [14].

Patients selected included ages 13 to 17 who present-
ed to the ER with either a psychosis diagnosis or THC expo-
sure. See supplemental table 1 for all code lists used to define
psychosis and THC exposure. Codes for initial data collec-
tion were determined. ICD-10 codes pertaining to psychosis
were a part of the inclusion criteria. The exclusion diagnoses
accounted for any intellectual delay, autism, traumatic brain
injuries, neurocognitive disorders, neurodegenerative diseas-
es, and non-cannabis substance-induced psychosis. To avoid
overlapping symptoms and potentially confounding variables,
the above diagnoses were excluded. Since cannabis was the
substance of interest, patients with exposure to other substanc-
es besides cannabis were excluded from the study. Additional
exclusions included individuals who had incomplete demo-
graphic or clinical data required for the cohort assignment or
regression analyses, a history of antipsychotic use (at or prior
to the index ER visit), and more than one ER visit during
the study period. Cases with missing required variables were
excluded using a complete-case analysis; no imputation of
missing data was performed. Patients who had a history of
antipsychotic use at or prior to the index ER visit were ex-
cluded with the goal of capturing the most severe, acute, and
new episodes of psychosis. Other variables of interest included
gender, race, ethnicity, and whether a comorbid psychiatric di-
agnosis was present. Psychiatric diagnoses that were observed
included attention deficit hyperactivity disorder (ADHD), de-
pression, anxiety, and bipolar disorder. Variables that were not
analyzed in this study included the following: socioeconomic
status, family psychiatric history, frequency/potency/duration/
dose of cannabis use, healthcare access, and regional policy dif-
ferences regarding cannabis use due to the limitations of the

TriNetX database.

Four cohorts were analyzed: adolescents who came
into the ER with a chief complaint of psychosis alone, adoles-
cents who came into the ER with psychosis and positive THC
use, adolescents with a positive THC result, and adolescents
with THC who were subsequently diagnosed with psycho-
sis. It was important to differentiate the initial presentation
as those patients who presented with psychosis first would
be a higher risk population than analyzing adolescents who
came into the ER with a positive THC UDS. The goal was
to ascertain if there was a difference between these two pre-
sentations in adolescents to the ER. Demographic variables
and psychiatric comorbidities were also identified to ascertain
any correlations. The rate of THC use was determined for
each year from 2016 to 2024. For statistical analyses, base-
line characteristics were compared using independent t tests
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able 1: Codes and code descriptions for study inclusion criteria.
Co(.le (I(;D—IO, logical observation Description
identifiers names and codes)
F20 Schizophrenia
F25 Schizoaffective disorders
F23 Brief psychotic disorder/acute and transient psychotic disorders
F22 Delusional disorders
F28 Other psychotic disorder not due to a substance or known physiological condition
F29 Unspecified psychosis is not due to a substance or known physiological condition
F21 Schizotypal disorder
F30.2 Manic episode, severe with psychotic symptoms
F31.2 Bipolar disorder, current episode manic, and severe with psychotic features
F31.5 Bipolar disorder, current episode depressed, and severe with psychotic features
F31.64 Bipolar disorder, current episode mixed, and severe with psychotic features
F33.3 Major depressive disorder, recurrent, and severe with psychotic symptoms
Fo06.1 Catatonic disorder due to known physiological condition
F09 Unspecified mental disorder due to known physiological condition
F10.95 Alcohol use, unspecified with alcohol-induced psychotic disorder
F14.95 Cocaine use, unspecified with cocaine-induced psychotic disorder
F15.95 Other stimulant use, unspecified with stimulant-induced psychotic disorder
F19.15 Other psychoactive substance abuse with psychoactive substance-induced psychotic disorder
F19.25 Other psychoactive substance dependence with psychoactive substance-induced psychotic disorder
F19.95 Other psychoactive substance use, unspecified with psychoactive substance-induced psychotic disorder
182824 Cannabinoids [presence] in urine by screen method
192898 Cannabinoids [presence] in urine by confirm method
34264 Cannabinoids - urine (legacy mapping)
34272 Cannabinoids - urine (legacy mapping)
489435 Cannabinoid confirmation (result component in confirmatory panels)
143123 Cannabinoids - laboratory mapping (legacy/variant)
194159 Carboxy THC - confirmatory result (panel component)
194167 THC/carboxy THC - confirmatory result (panel component)
215566 Cannabinoids - confirmatory mapping
215574 Cannabinoids - confirmatory mapping
438341 Cannabinoids - laboratory mapping (variant)
F12 Cannabis related disorders (family, including abuse/dependence/use and psychosis-specified subcodes)

\Z

for continuous variables (means and standard deviations) and
chi-squared or Fisher’s exact tests, as appropriate for categor-
ical variables (frequencies and percentages). Separate logistic
regression models were used to assess changes over time in
the proportion of patients with concomitant THC exposure
or psychosis at ER presentation for the year of ER visit, sex,
race, and additional psychiatric comorbidities as main effects.
Analyses were performed in R version 4.5.2 with a two-sided
alpha of 0.05.

Results

Patient characteristics

A total of 22,705 adolescents presented to the emergency
departments (ED) with a positive THC screen between 2016
and 2024, of whom 1,799 (7.9%) also had a concomitant psy-

chosis diagnosis (Table 2). Adolescents with psychosis were
slightly older on average than those without psychosis (16.3
vs 16.2 years, p = 0.071). Sex distributions differed significant-
ly, with males representing a larger proportion of those with
psychosis compared with those without (52.0% vs 49.4%, p =
0.037). Significant racial and ethnic differences were observed.
A higher proportion of adolescents with psychosis were White
(58.9% vs 48.6%, p < 0.001), while fewer were Black or Afri-
can American (16.8% vs 25.6%, p < 0.001).

Among 11,219 adolescents who presented to the ER
with a psychosis diagnosis, 1,993 (17.8%) had a concomi-
tant positive THC screen (Table 3). Patients with psychosis
who screened positive for THC were older than those with-
out THC exposure (16.3 vs 15.9 years, p < 0.001). Compared
with THC-negative adolescents, THC-positive adolescents
with psychosis were more often male (51.1% vs 37.2%, p <
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Table 2: Characteristics of patients presenting to the emergency department with a positive THC screen, stratified by concomitant psychosis diagnosis. N
Characteristics Overall No psychosis Psychosis P-value
n 22,705 20,906 1,799 -
Age 16.2+1.4 16.2+1.4 16.3 1.3 0.071
Sex - - - -
Female 10,912 (48.1%) 10,079 (48.2%) 833 (46.3%) 0.12
Male 11,264 (49.6%) 10,329 (49.4%) 935 (52.0%) 0.037
Unknown 529 (2.3%) 498 (2.4%) 31 (1.7%) 0.075
Race - - - -
White 11,229 (49.5%) 10,169 (48.6%) 1,060 (58.9%) <0.001
Black or African American 5,662 (24.9%) 5,359 (25.6%) 303 (16.8%) <0.001
Asian 595 (2.6%) 554 (2.6%) 41 (2.3%) 0.345
Native Hawaiian or other Pacific Islander 214 (0.9%) 196 (0.9%) 18 (1.0%) 0.791
American Indian or Alaska native 78 (0.3%) 73 (0.3%) 5 (0.3%) 0.62
Other race 2,158 (9.5%) 1,973 (9.4%) 185 (10.3%) 0.24
Unknown 2,769 (12.2%) 2,582 (12.4%) 187 (10.4%) 0.015
Ethnicity - - - -
Not Hispanic or Latino 13,311 (58.6%) 12,172 (58.2%) 1,139 (63.3%) <0.001
Hispanic or Latino 4,402 (19.4%) 3,993 (19.1%) 409 (22.7%) <0.001
Unknown 4,992 (22.0%) 4,741 (22.7%) 251 (14.0%) <0.001
Comorbidities - - - -
ADHD 1,875 (8.3%) 1,697 (8.1%) 178 (9.9%) 0.009
Anxiety 3,668 (16.2%) 3,224 (15.4%) 444 (24.7%) <0.001
Bipolar 491 (2.2%) 431 (2.1%) 60 (3.3%) <0.001
Depression 4,685 (20.6%) 4,213 (20.2%) 472 (26.2%) <0.001

Note: Significant p-values in bold.

\_

_/

0.001). Racial distributions were broadly similar across groups
although Asian adolescents were less likely to have THC ex-
posure (2.1% vs 4.6%, p < 0.001), and “other” race was slightly
more common in the THC-positive group (10.3% vs 8.4%, p
= 0.005) (Figure 1).

Trends and multivariable associations

Across the study period, temporal patterns differed de-
pending on whether adolescents enter care through THC
exposure or psychosis. In unadjusted models, receiving a psy-
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Figure 1: Logistic regression model estimated probability of psychosis at
aTHC positive related ED visits among adolescents, stratified by race and
sex, across the years of 2016 - 2024.

Note: Points reflect adjusted predictions; error bars show 95% Cls.

chosis diagnosis among adolescents presenting with THC ex-
posure showed a significant decline with a 5% reduction in
odds per calendar year, OR = 0.95 (95% CI, 0.93 - 0.97; p <
0.001), whereas the odds of THC positivity among adoles-
cents presenting with psychosis did not change significantly
over time, OR = 1.00 (95% CI, 0.98 - 1.02; p = 0.80). Given
the non-significant temporal trend in THC positivity among
patients presenting with psychosis, a post-hoc analysis was
performed to evaluate the smallest temporal effects detectable
with the available data. Because post-hoc power analyses are
largely determined by the observed p-value, study sensitivity
was assessed using minimal detectable effects. At 80% power,
detectable annual OR were <0.963 or 21.038 in the THC-pos-
itive cohort and <0.965 or 21.036 in the psychosis cohort. The
observed annual decline in psychosis among THC-positive
adolescents (OR = 0.95) exceeded these thresholds, suggesting
sufficient sensitivity. Conversely, the null association between
year and THC positivity among patients presenting with psy-
chosis (OR = 1.00) fell within the range that is difficult to
detect, indicating that small effects in THC positivity cannot
be completely excluded. These overall patterns remained con-
sistent in multivariable models.

In multivariable logistic regression models adjusting for
sex and race in table 4, the odds of receiving a psychosis di-
agnosis among adolescents presenting with THC exposure
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Table 3: Characteristics of patients presenting to the emergency department with a psychosis diagnosis, stratified by a concomitant positive THC screen.
Characteristics Overall NoTHC THC P-value
n 11,219 9,226 1,993 -
Age 16.0+ 1.5 159=+15 16.3+1.4 <0.001
Sex - - - -
Female 6,663 (59.4%) 5,727 (62.1%) 936 (47.0%) <0.001
Male 4,448 (39.6%) 3,430 (37.29%) 1,018 (51.1%) <0.001
Unknown 108 (1.0%) 69 (0.7%) 39 (2.0%) <0.001
Race - - - -
White 6,499 (57.9%) 5,331 (57.8%) 1,168 (58.6%) 0.500
Black or African American 1,855 (16.5%) 1,511 (16.4%) 344 (17.3%) 0.336
Asian 465 (4.1%) 424 (4.6%) 41 (2.1%) <0.001
Native Hawaiian or other Pacific Islander 99 (0.9%) 74 (0.8%) 25 (1.3%) 0.050
American Indian or Alaska native 46 (0.4%) 42 (0.5%) 4(0.2%) 0.107
Other race 979 (8.7%) 773 (8.4%) 206 (10.3%) 0.005
Unknown 1,276 (11.4%) 1,071 (11.6%) 205 (10.3%) 0.092
Ethnicity - - - -
Not Hispanic or Latino 6,810 (60.7%) 5,559 (60.3%) 1,251 (62.8%) 0.037
Hispanic or Latino 2,058 (18.3%) 1,610 (17.5%) 448 (22.5%) <0.001
Unknown 2,351 (21.0%) 2,057 (22.3%) 294 (14.8%) <0.001
Comorbidities - - - -
ADHD 1,201 (10.7%) 995 (10.8%) 206 (10.3%) 0.557
Anxiety 3,338 (29.8%) 2,832 (30.7%) 506 (25.4%) <0.001
Bipolar 330 (2.9%) 270 (2.9%) 60 (3.0%) 0.840
Depression 3,337 (29.7%) 2,799 (30.3%) 538 (27.0%) 0.003
Note: Significant p-values in bold.

_/

Table 4: Logistic regression results from two complementary models: (1) odds of THC positivity among adolescents presenting to the ED with psychosis
and (2) odds of psychosis among adolescents presenting to the ED with a positive THC screen.

Psychosis among THC-positive ED visits THC use among psychosis ED visits
Characteristics
OR 95% CI P-value OR 95% CI P-value
Year 0.96 0.94-0.98 <0.001 1.01 0.98 -1.03 0.5
Sex - - - - - -
Female Reference - - Reference - -
Male 1.03 0.93-1.14 0.6 1.77 1.59-1.96 <0.001
Race - - - - - -
White Reference - - Reference - -
Black or African American 0.55 0.48 - 0.63 <0.001 1.05 0.92-1.20 0.5
Other 0.86 0.75-1.00 0.046 0.95 0.82-1.10 0.5

Note: Models include year, sex (female reference), and race (white reference); OR with 95% Cls. Significant p-values in bold.

decreased over the study period, OR = 0.96 per year (95% CI,
0.94-0.98; p < 0.001). In contrast, the odds of THC positivity
among adolescents who presented to the ER with psychosis
did not significantly change over time, OR = 1.01 per year
(95% CI,0.98 - 1.03; p = 0.50) (Figure 2).

Sex differences varied by clinical entry point. Among ado-
lescents presenting with psychosis, males had 1.77-fold higher
odds of THC positivity compared with females, OR = 1.77
(95% CI, 1.59 - 1.96; p < 0.001) (Table 4). However, among

adolescents presenting with THC exposure, the odds of psy-
chosis did not differ significantly by sex, OR = 1.03 (95% CI,
0.93 - 1.14; p = 0.60) (Table 4).

Racial differences were also observed. Among adolescents
with THC exposure, Black or African American adolescents
had significantly lower odds of psychosis relative to White ad-
olescents, OR = 0.55 (95% CI, 0.48 - 0.63; p < 0.001) (Table
5). No significant racial differences were identified in the psy-
chosis cohort with respect to THC positivity (Table 5).
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Figure 2: Logistic regression model estimated probability of THC positiv-
ity at psychosis related ED visits among adolescents, stratified by race and
sex, across the years of 2016 - 2024.

Note: Points reflect adjusted predictions; error bars show 95% Cls.

In expanded multivariable models adjusting for demo-
graphic factors and psychiatric co-morbidities, temporal
trends remained consistent with the primary analyses. Among
adolescents with THC positive ER visits, each successive year
was associated with lower odds of receiving a psychosis diag-
nosis, OR = 0.95 per year (95% CI, 0.93 - 0.98; p < 0.001). In
contrast, the year of clinical presentation was not significantly
associated with THC use among adolescents presenting with
psychosis, OR = 1.01 (95% CI, 0.99 - 1.04; p = 0.30).

Sex effects again varied by clinical entry point. Among
THC positive adolescents, odds of psychosis did not differ
between sex, OR = 1.10 (95% CI, 0.99 - 1.22; p = 0.083).
However, among adolescents presenting with psychosis, males
had higher odds of THC use, OR =1.73 (95% CI, 1.55 - 1.92;
p < 0.001).

Racial differences were also consistent with prior models.
Among THC-positive adolescents, Black or African Amer-
ican adolescents had significantly lower odds of a psychosis
diagnosis than their White counterparts, OR = 0.59 (95% ClI,
0.52 - 0.68; p < 0.001). No significant racial differences were
noted in THC use among adolescents with psychosis.

Psychiatric co-morbidities showed distinct patterns. Anx-
iety, OR = 1.60 (95% CI, 1.40- 1.83; p < 0.001) and bipolar
disorder, OR = 1.42 (95% CI, 1.04 - 1.90; p = 0.021) were as-
sociated with higher odds of psychosis among THC-positive
adolescents, whereas ADHD and depression were not signif-
icant predictors. Among adolescents with psychosis, anxiety
was associated with lower odds of THC use, OR = 0.82 (95%
CL,0.72 - 0.93; p = 0.002), but no other psychiatric comorbid-
ity showed a significant correlation.

No formal adjustments for multiple comparisons were
applied, and all reported p-values are unadjusted. Statistical
significance was defined as a two-sided p < 0.05.

Discussion

This retrospective observational study aimed to demon-
strate associations of cannabis use among adolescents aged 13
- 17 while also observing for any demographic and psychiatric
comorbidity correlations. This study design cannot determine
whether THC exposure contributed to psychosis, if emerg-
ing psychiatric illnesses influenced cannabis use, or whether
both are related to shared underlying risk factors. It is also
important to note that this population was specific to teens
coming into the ER with psychosis or a positive UDS, which
does not equate to the entire adolescent population of the US.
Additionally, those that had THC exposure is not equivalent
to the prevalence of cannabis use among adolescents. Based
on increasing cannabis legalization and changing public per-
ceptions, it was hypothesized that adolescent ER presenta-
tions with THC exposure would increase over time. Contrary
to this expectation, the observed rate declined by about 5%
annually. The reasons for the observed decline in THC ex-
posure among adolescents presenting to the ER cannot be
determined from this dataset. Although adolescent cannabis
use has recently declined or remained stable in some surveys
[15], the mechanisms underlying these trends remain unclear.
Several hypotheses may explain this finding, including chang-
es in adolescents’ perceptions of cannabis-related risk, evolv-

Table 5: Expanded logistic regression results from two complementary models: (1) odds of THC positivity among adolescents presenting to the ED with
psychosis and (2) odds of psychosis among adolescents presenting to the ED with a positive THC screen.
Psychosis among THC-positive ED visits THC use among psychosis ED visits
Characteristics
OR 95% CI P-value OR 95% CI P-value
Year 0.95 0.93,0.98 <0.001 1.01 0.99,1.04 0.3
Sex - - - - -
Female - - - - - -
Male 1.1 0.99,1.22 0.083 1.73 1.55,1.92 <0.001
Race - - - - - -
White - - - - - -
Black or African American 0.59 0.52,0.68 <0.001 1.02 0.89,1.17 0.7
Other 0.92 0.79,1.06 0.2 0.93 0.81,1.08 0.4
ADHD 1.06 0.88,1.26 0.5 0.92 0.77,1.09 0.3
Anxiety 1.6 1.40,1.83 <0.001 0.82 0.72,0.93 0.002
Bipolar 1.42 1.04,1.90 0.021 1.14 0.83,1.53 0.4
Depression 1.13 0.99,1.28 0.066 0.97 0.86,1.09 0.6
Note: Models include year, sex (female reference), race (white reference) and four psychiatric comorbid conditions (ADHD, anxiety, bipolar, and depres-
sion); OR with 95% Cls. Significant p-values in bold.
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ing social behaviors such as greater engagement with digital
media, changes in parental supervision, or differences in state
and local policies affecting access to cannabis. However, these
factors were not measured in the present study, and therefore,
they should be considered speculative rather than explanatory.
Despite the decline, THC exposure remains clinically relevant
because previous literature has reported associations between
earlier cannabis exposure and altered neurodevelopment, sub-
sequent cannabis use disorder, and a range of psychiatric disor-
ders [10, 11, 16]. This study was not designed to evaluate these
relationships or to establish causality. Accordingly, it cannot be
determined from these data whether THC exposure preceded
psychosis, whether emerging psychiatric symptoms increased
the likelihood of cannabis use, or whether both reflect shared
underlying vulnerabilities.

This review demonstrated associated gender differences
where males had a higher OR than females for those present-
ing to the ER with psychosis and having concomitant THC
exposure. However, among adolescents presenting with THC
exposure and subsequently being diagnosed with a psychosis
diagnosis did not differ significantly by gender. The absence
of gender differences in psychosis among THC-positive ado-
lescents suggests that once exposure occurs, risk of psychosis
may not differ by sex despite differences in healthcare-seeking
behavior. Several hypotheses may explain why a greater pro-
portion of males in this cohort presented to the ER with psy-
chosis than females. These explanations were not tested in this
study and should be considered as speculative and hypothe-
sis-generating. One hypothesis is that stigma surrounding
mental health among adolescent males may contribute to de-
layed help-seeking [17]. Discussing feelings can be observed
as a more feminine trait, which can deter males from seeking
care. Another potential explanation is that males are at an in-
creased risk for earlier presentation of prodromal symptoms
such as those that are seen with schizophrenia. In comparison
to females, males tend to have their first episode of psychosis
associated with schizophrenia earlier [18]. Consequently, the
present findings cannot distinguish among these potential ex-
planations, and further studies specifically designed to evalu-
ate these factors are needed.

In terms of racial differences, there was an association of
Black or African American adolescents who were less likely
to be diagnosed with a psychosis diagnosis compared to their
White counterparts. In general, there are known healthcare
disparities among the Black or African American race. For
example, the practice of redlining led to Black or African
Americans living in lower socioeconomic neighborhoods,
which has led to limited access to healthcare services. As a
result, they have higher rates of hypertension, diabetes, and
heart disease [19], which then leads to lower life expectancies
compared to their White counterparts. One possible explana-
tion is that Black or African American adolescents presenting
with psychotic symptoms may have been differentially coded
or diagnosed with behavioral disturbances (e.g., aggression,
oppositional defiant disorder, conduct disorder) rather than
psychotic disorders, or they may have differed in the likelihood
of receiving a UDS during their ER encounter. If present, such
differences in diagnostic coding could influence access to early

psychosis programs and substance use interventions. However,
the present dataset does not contain sufficient clinical detail to
evaluate diagnostic or testing practices, and these possibilities
should be considered as speculative.

With regards to ethnicity, there was a statistically signif-
icant association. However, there were many patients whose
ethnicity was categorized as “unknown”. Due to the “un-
known” group (22% and 21% in table 2 and table 3, respec-
tively), it cannot be certain that Hispanics were more likely to
present to the ER with psychosis or THC exposure. Based on
previous data collected by Wu et al. [20], it was reported that
cannabis use was less common among Asian Americans and
Hispanics during 2009 - 2011, but among cannabis users, they
both had higher odds for cannabis use disorder.

Another variable observed was psychiatric comorbidities.
'The goal was to ascertain whether having a specific psychiatric
comorbidity would increase the risk of being diagnosed with
psychosis given the specific population analyzed. The obser-
vation of the cohort of patients who came into the ER with a
positive THC and were then stratified into “no psychosis” vs
“psychosis” showed statistical significance among all psychi-
atric comorbidities (ADHD, anxiety, depression, and bipolar
disorder). Among the cohort of patients who came into the
ER with a chief complaint of psychosis and then were strati-
fied into “no THC” vs “positive THC”, there was an associa-
tion that patients without THC exposure were more likely to
also have a diagnosis of anxiety or depression. Previous studies
have reported associations between anxiety and subsequent
psychosis [21-23]. The findings of this review are consistent
with this literature but cannot determine whether anxiety con-
tributes to psychosis risk or represents an early manifestation
of emerging psychiatric illness. Depression can also increase
the risk of psychosis as patients with severe major depressive
disorder can experience psychotic symptoms, such as auditory
or visual hallucinations [24].

Studies examining the relationship between cannabis and
psychosis have reported heterogenous findings that may re-
flect differences in study design, measurement approaches, and
population characteristics. For example, meta-analytic synthe-
ses of observational, experimental, and medicinal cannabis
studies have found substantially different rates of cannabis-as-
sociated psychotic symptoms across these designs, ranging
from approximately 2% in medicinal cannabis trials to 19%
- 21% in observational and experimental samples [25]. Sim-
ilarly, systematic reviews have documented considerable het-
erogeneity in effect estimates (12 > 87%) when pooling studies
of cannabis use frequency and psychosis risk [9]. This hetero-
geneity may partly explain why some studies report strong as-
sociations between cannabis use and positive symptoms [26]
while others find mixed or null effects for specific symptom
dimensions, such as negative symptoms, disorganization, or

depression [27].

With respect to cannabis potency, the available evi-
dence suggests that high-potency products (typically defined
as THC > 10%) may confer greater risk. In the multicenter
case-control study across Europe, daily use of high-potency
cannabis was associated with nearly a five-fold increase in
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odds of a psychotic disorder compared to those that never used
cannabis (adjusted OR 4.8,95% CI, 2.5 - 6.3) with population
attributable fractions suggesting that 12% - 50% of first-epi-
sode psychosis cases could be prevented if high-potency can-
nabis were unavailable [28]. Consistent with these findings,
use of high-potency cannabis resin has been associated with
approximately two-fold increased risk of cannabis-associated
psychotic symptoms requiring emergency medical treatment
compared with herbal cannabis [29], and experimental studies
demonstrated dose-dependent effects of THC administration
on acute psychotic symptoms [25]. However, a recent sys-
tematic review found that certainty in the evidence regarding
high-potency cannabis and health outcomes remains “very
low” with most available studies limited by cross-sectional de-
signs and spanning few adverse health domains [30]. The in-
ability to characterize cannabis potency, cannabidiol content,
frequency of use, and temporal relationships between exposure
and symptom onset represents a critical limitation across this
literature, including this study.

Recent large-scale epidemiologic studies similarly suggest
that adolescent cannabis use in the US has remained relative-
ly stable or declined despite expanding legalization [31, 32].
Analyses of the Youth Risk Behavior Survey demonstrated
an overall decline in adolescent cannabis use through 2023
with modest demographic shifts, including relatively greater
recent use among females and persistently lower use among
Asian American adolescents [31]. Likewise, the Monitoring
the Future survey completed by the National Institute of Drug
Abuse reported stable past-year cannabis use in 2025, with 8%
of eighth graders, 16% of tenth graders, and 26% of twelfth
graders reporting use [32]. These national surveys are consis-
tent with the present study, which demonstrated an annual
decline in THC-positive ER presentations over the study pe-
riod despite increasing cannabis legalization. However, direct
comparison should be made cautiously because this review
evaluated adolescents presenting to the ER who had UDS
completed rather than measuring cannabis use prevalence in
the general adolescent population.

Although national surveys suggest relatively stable can-
nabis use prevalence, large epidemiologic studies continue to
report associations between adolescent cannabis exposure and
adverse psychiatric outcomes. In the recent longitudinal co-
hort study by Young-Wolff et al. [16] adolescent cannabis use
was associated with increased risk of psychotic, bipolar, de-
pression, and anxiety disorders, with the strongest associations
observed for psychotic disorders. Similarly, systematic reviews
have consistently demonstrated that more frequent cannabis
use is associated with greater risk of psychosis, while studies
of high-potency cannabis have reported substantially higher
odds of first-episode psychosis among daily users [9, 29]. The
findings of this study complement rather than contradict these
studies. Whereas those investigations estimated the long-term
risk of developing psychiatric illnesses following cannabis ex-
posure, the current study evaluated the coexistence of objec-
tively detected THC exposure and coded psychosis diagnoses
during acute ER encounters. As a result, these findings char-
acterize patterns of presentations within an emergency care
population rather than the longitudinal incidence of psychotic
disorders.

While the above information was obtained during the
analysis, there are limitations to this study that need to be
addressed. First, TriNetX is constantly evolving where more
HCOs are being added to the dataset. As a result, the origi-
nal dataset has been updated already. Next, the initial analysis
contained all patients who came to the ER in that time frame
without taking into consideration repeated visits. With these
patients added to the data, the CI was very large. To account
for this, the first visit to the ER in the specified time frame was
counted but not subsequent visits. The data showed that for
these patients, they were mostly men and could have a repeat
ER visit up to thirty times. Another limitation is that it was
unknown what type of THC exposure these adolescents had
upon presentation as the dataset lacked detailed information
regarding cannabis exposure, including THC potency, canna-
bidiol content, dose, frequency of use, duration of use, route
of administration (e.g., smoked, vaporized, edible), synthetic
cannabinoid use, and the interval between cannabis exposure
and symptoms onset. These factors may influence observed as-
sociations and limit interpretation of potential dose-response
relationships.

Further research is needed to better categorize the canna-
bis exposure source (flower, edibles, concentrates, cartridges)
as well as the potency, cannabidiol content, dose, frequency,
duration of use, and route of administration. These variables
were unavailable within TriNetX and may influence the ob-
served associations. This sample does not provide information
regarding acute intoxication vs remote use, high-potency vs
lower-potency cannabis products, synthetic cannabinoid ex-
posure, or cannabidiol content. This non-differential exposure
misclassification likely biases the effect estimates towards the
null hypothesis, meaning that true associations between can-
nabis use patterns and ER psychosis may be stronger than ob-
served.

This study also relied on ICD-10 diagnostic coding ob-
tained from electronic health records, which may be subject to
diagnostic misclassification and variability in coding practices
across HCOs. Diagnoses assigned during an ER encounter
represent an initial clinical assessment and may change fol-
lowing longitudinal psychiatric evaluation. Therefore, the psy-
chosis diagnoses used in this study should be interpreted as
coded clinical diagnoses rather than confirmed longitudinal
psychiatric diagnoses.

An additional source of potential bias is differential mis-
classification of both exposure and outcome across racial and
ethnic groups. Diagnostic coding practices, provider thresh-
olds for assigning psychosis diagnoses, and decisions to obtain
a UDS may vary across HCOs and patient populations. As a
result, some racial or ethnic groups may have been more or less
likely to receive a psychosis diagnosis or undergo a UDS de-
spite similar underlying clinical presentations. Likewise, race
and ethnicity recorded in the electronic health record may not
always reflect patients’ self-identification, and approximately
21 -22% of patients were categorized as having “unknown”eth-
nicity, reducing the precision of ethnicity-specific analyses and
potentially obscuring true differences between Hispanic and
non-Hispanic adolescents. Since the reasons for the missing
demographic data could not be determined within TriNetX,
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it is unknown whether these data were missing at random or
differed systematically across patient populations. If present,
these sources of differential misclassification and missing de-
mographic data could bias observed associations in either di-
rection or may have contributed to the observed demographic
differences found in this review. Furthermore, TriNetX does
not contain data regarding provider decision-making or insti-
tutional testing protocols, precluding direct evaluation of these
potential sources of bias.

Similarly, THC exposure was identified by UDS, which
reflects recent cannabinoid metabolite detection rather than
the timing, quantity, or clinical significance of cannabis use. As
THC metabolites may remain detectable from days to weeks
after use, a positive THC UDS does not equate to acute intox-
ication at the time of the ER presentation. Conversely, some
patients with recent cannabis use may not have had a UDS,
resulting in potential exposure misclassification. With these
points, these exposure and outcome definitions likely bias the
study toward identifying associations between recent THC
exposure and ER psychosis presentations rather than estab-
lishing cannabis-induced psychosis or causal relationships.

Patients may experience symptoms of a psychiatric dis-
order before initiating cannabis use and then use cannabis in
an attempt to self-medicate these symptoms. Likewise, several
other potentially meaningful variables were unavailable within
TriNetX. These include family psychiatric history, childhood
adversity, socioeconomic status, trauma exposure, peer influ-
ences, previous use of other substances, and regional differenc-
es. Residual confounding from these and other unmeasured
variables may have contributed to these observed associations
and likely introduced bias.

For example, adolescents from lower socioeconomic
households may face multiple barriers in accessing mental
health services outside of the ER, which can potentially in-
crease ER utilization for psychiatric crises. This can potentially
inflate observed associations between THC exposure and ER
presentations. On the other side, if adolescents are insured and
have a high socioeconomic status, families may seek outpatient
care first before going to the ER, which may underrepresent
milder psychosis cases, selecting for more severe presentations.
This selection bias could explain why the observed overlap be-
tween THC and psychosis (8% among THC-positive; 18%
among psychosis) is lower than population-based estimates.
In regard to family psychiatric history, without data on paren-
tal psychiatric history or family structure, the results cannot
distinguish between cannabis precipitating psychosis in vul-
nerable adolescents, emerging psychosis prompting cannabis
self-medication, or shared familial vulnerability underlying
both patient situations. Healthcare access may have contribut-
ed to the observed racial differences as Black/African Amer-
ican adolescents may face structural barriers to outpatient
mental health care, potentially resulting in delayed presenta-
tion to the ER when symptoms are severe. If this delay leads
to diagnostic practices that emphasize behavioral disturbance
over psychosis coding or if differences in diagnostic practices,
including the potential influence of implicit bias, this could
artifactually lower observed psychosis diagnoses in this group

despite similar underlying psychopathology, which could par-

tially explain the observed findings; however, the present anal-
ysis cannot evaluate these mechanisms. Additionally, families
with resources who seek private psychiatric evaluations may
never appear in this ER sample, meaning that the findings
may not generalize to adolescents with adequate healthcare
access. Finally, there are variations in state policies regarding
retail density, marketing restrictions, and youth access, which
influences cannabis availability and ER presentation patterns.
'The inability to organize patients by geographic region or pol-
icy environment means that the findings cannot distinguish
between individual-level associations and ecological effects
of legalization status on community-level cannabis use and
healthcare utilization patterns. These unmeasured confound-
ers preclude causal interpretation of the findings listed. Rather
than estimating causal effects, this analysis describes patterns
of co-occurring objective THC detection and coded psychosis
diagnoses in a specific acute care setting.

An additional methodological consideration is that pa-
tients within the TriNetX network are clustered within
HCOs, geographic regions, and time periods, which introduce
hierarchical data structures that were not explicitly modeled
in this study. Practice patterns, diagnostic coding, UDS prac-
tices, patient demographics, referral patterns, and local can-
nabis policies may vary across participating HCOs and states,
potentially resulting in correlated observations within these
sites [14]. Similarly, temporal changes in cannabis legislation,
retail availability, commercialization, and public attitudes may
differentially influence healthcare utilization and cannabis
exposure across regions over time [1, 32]. Since the current
study employed aggregate observational analyses rather than
multilevel or mixed-effects models, residual between-site het-
erogeneity may have influenced the precision of the report-
ed associations. Future studies using multilevel mixed-effects
logistic regression or generalized estimating equations that
account for clustering by HCOs, geographic region, and cal-
endar period could provide more robust estimates while also
permitting evaluation of organization-level and policy-level
sources of heterogeneity.

These findings should therefore not be generalized to all
adolescents. The study population consisted of adolescents
who presented to the ER and had UDS, representing a sub-
set with greater clinical acuity and a higher likelihood of psy-
chiatric or substance-related concerns than adolescents in the
general community. Many adolescents who use cannabis never
present to the ER, and adolescents with psychosis managed in
outpatient or inpatient psychiatric settings without ER eval-
uations were not present in the data. Likewise, a UDS is not
universally performed on all adolescents presenting to the ER,
which introduces an additional specific selection source. The
UDS is performed according to clinical judgment, so adoles-
cents included in this review may differ systematically from
those who were not tested, further limiting the generalizability
of these findings. Consequently, the observed rates of THC
positivity, psychosis diagnoses, and their overlap should be in-
terpreted as characterizing adolescents evaluated in an acute
emergency care setting rather than estimates applicable to the
broader adolescent population.
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Future prospective longitudinal studies with standardized
classification of cannabis exposure, psychiatric symptoms, ge-
netic susceptibility, and environmental factors are needed to
better understand the temporal relationship between cannabis
use and psychosis. Further research should incorporate detailed
measures of cannabis potency, cannabidiol content, dose, fre-
quency, duration of use, route of administration, and timing of
exposure relative to symptom onset. Standardized diagnostic
assessments, more complete demographic data collection, and
consistent UDS protocols across HCOs may reduce differen-
tial misclassification and improve the validity of demographic
comparisons. Additionally, multilevel analytic approaches ac-
counting for clustering by HCOs, geographic region, and pol-
icy environment, together with adjustments for family psychi-
atric history, socioeconomic status, trauma exposure, and other
potential confounders, would provide more robust estimates
of the associations observed in this review. Finally, studies that
integrate ED, outpatient, and inpatient psychiatric data may
improve generalizability and better categorize the continuum
of adolescent cannabis-associated psychiatric presentations.

'The modest overlap observed between THC exposure (8%
of THC-positive adolescents carrying a psychosis diagnosis)
and psychosis (18% of adolescents presenting with psychosis
demonstrating concurrent THC positivity) differs from the
stronger associations reported in longitudinal cohort studies
and case-control investigations [16, 26, 29]. These differences
are expected because the study designs address distinct clinical
questions. Population-based studies estimate the future risk of
psychotic disorders among cannabis users, whereas the cur-
rent study analyzed adolescents at a single ER encounter us-
ing UDS and ICD-10 codes. Furthermore, UDS reflect recent
cannabinoid metabolite detection rather than acute intoxica-
tion and provides no information regarding potency, frequen-
cy, duration of use, or temporal relationships between cannabis
exposure and symptom onset. Therefore, these findings should
be interpreted as describing patterns of co-occurring THC
detection and psychosis within an acute-care setting rather
than estimating the long-term psychiatric risk with adolescent
cannabis use.

Understanding the patterns of THC-associated ER pre-
sentations may help identify populations in whom screening
and early intervention efforts could be prioritized. The ER is
often the first point of contact for a psychiatric evaluation and
represents a unique opportunity to identify adolescents pre-
senting with psychosis and concomitant THC exposure; many
of whom may have limited prior contact with mental health
services. These findings support comprehensive assessment of
adolescents presenting with psychosis, including careful sub-
stance use histories, urine toxicology when clinically indicated,
and evaluation of co-occurring psychiatric disorders. However,
since a positive THC UDS reflects recent cannabinoid expo-
sure rather than acute intoxication, urine toxicology should be
interpreted alongside the clinical history and exam and should
not be used in isolation to diagnose cannabis-induced psycho-
sis. The ER may serve as an important junction for screen-
ing, risk stratification, and linkage to ongoing care rather than
solely acute stabilization. Early intervention is crucial for the
prognosis of these disorders, especially in adolescents, since

their brains are still developing, although the present obser-
vational review cannot determine whether these interventions
improve outcomes.

Critical neurodevelopment occurs during adolescence.
Delaying or preventing cannabis initiation remains an im-
portant public health goal. These findings also have potential
public health implications. From a health policy perspective,
these findings support continued investment in systems that
facilitate emergency department-based mental health and
substance use screening, timely psychiatric evaluations, and
coordinated referral pathways for adolescents following dis-
charge from the ER. Educational initiatives directed towards
adolescents, parents, schools, primary care providers, and
emergency providers may improve awareness of the potential
psychiatric risks associated with adolescent cannabis exposure
while emphasizing that individual susceptibility varies. Addi-
tionally, these findings support continued surveillance of ado-
lescent cannabis-related emergency presentations as cannabis
policies and product availability change with the evolving pol-
icy landscape. Such surveillance may help identify changing
patterns of presentation, emerging high-risk populations, and
potential unintended consequences of legalization, although
this observational dataset cannot establish the effects of policy
changes.

As recreational cannabis legalization continues to expand,
ongoing surveillance of adolescent cannabis-related ER pre-
sentations will be notable to monitor changing patterns of
use, to evaluate potential unintended consequences, and to
inform evidence-based public health policies aimed at reduc-
ing youth exposure. Particular attention should be allocated to
the increasing availability of high-potency cannabis products,
product labelling, youth-oriented marketing, and prevention
strategies designed to limit adolescent access.

Conclusion

Overall, there is a measurable but limited overlap between
THC exposure and psychosis among adolescents presenting
to the ER. About 8% of teens who had a positive THC UDS
were also diagnosed with a psychosis diagnosis, and about 18%
of teens diagnosed with psychosis had concurrent THC de-
tection. Among teens with psychosis, males were more likely
to have concomitant THC exposure while Black or African
American adolescents with THC exposure were less likely to
receive a psychosis diagnosis than their White counterparts.
Over time, psychosis became slightly less common among
THC-positive teens, whereas the prevalence of THC positiv-
ity among adolescents presenting to the ER with psychosis
remained relatively stable.

'This study addresses a significant gap in the literature by
characterizing objective THC detection among adolescents
presenting to the ER with psychosis. These findings are most
applicable to adolescents evaluated in acute emergency care
settings and should not be extrapolated to the general adoles-
cent population. With THC positivity reflecting recent rather
than acute cannabis exposure and psychosis identified using
ICE-10 coding, these findings describe clinical associations
rather than causal relationships or confirmed substance-in-
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duced psychosis. In the ER setting, it is important to distin-
guish between substance-induced psychosis vs primary psy-
chosis.

As recreational cannabis legalization expands, surveillance
using objective toxicology and standardized chief complaint
data can inform screening protocols and brief interventions
in acute care settings. Clinically, these observations reinforce
the importance of comprehensive evaluations of teens present-
ing with psychosis, including careful substance use histories,
urine toxicologies when clinically indicated, and assessing for
co-occurring psychiatric disorders. The ER represents a critical
opportunity to identify adolescents with concurrent psychotic
symptoms and recent THC exposure that can help facilitate
timely referrals to psychiatric and substance use services. From
a public health perspective, these findings support continued
surveillance of adolescent cannabis-related ER presentations,
development of standardized screening and referral path-
ways, and educational initiatives aimed at delaying cannabis
initiation, limiting youth exposure to high-potency cannabis
products, and improving awareness of potential psychiatric
risks. As cannabis policies and product availability continue
to evolve, ongoing surveillance of adolescent cannabis-related
ER presentations, coupled with standardized screening, timely
intervention, and coordinated mental health referrals, will be
essential to identify high-risk adolescents and reduce adverse
psychiatric outcomes.
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