
structure, the LLM was unable to reliably identify confiden-
tial content in free-text notes. Study limitations include the
subjective nature of confidential adolescent content and use
of only 1 site as a data source.
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ADOLESCENTMENTALHEALTH
Substance Use, Suicidal Thoughts, and Psychiatric
Comorbidities AmongHigh School Students
Adolescentswhouse substanceshavemorepsychiatric symp-
toms than peers who do not use.1,2 There are, however, con-
flicting findings on whether various substances have unique
or nonspecific associations with co-occurring psychiatric

symptoms.2,3 Similarly, dose dependence of these associa-
tions andpresence of increasedpsychiatric symptoms among
adolescents with infrequent use are debated.1 With increas-
ing rates of adolescent mental health–related problems, par-
ticularly suicide,4,5 clarification on these issues is needed to
inform screening, prevention and intervention, and policy.6

We examined associations between common substances and
psychiatric symptoms among adolescents.

Methods | Two large, independent surveys of high school
students provided study samples. The first sample included
students from 36 Massachusetts high schools who com-

pleted the 2022-2023 Sub-
stance Use and Risk Factor
(SURF) Survey. SURF partici-
pants self-reported on sub-

stance use, including lifetime and past-month alcohol, can-
nabis, andnicotineuse (aggregatednicotinevaping, cigarette,
and cigar use), and psychiatric symptoms, including past-
year suicidal thoughtsandcurrentdepressiveoranxiety symp-
toms, psychotic experiences, and inattention or hyperactiv-
ity.Toreplicate theregional sample results inanational sample,
weanalyzedanalogousself-reported itemsfromthe2021Youth
Risk Behavior Survey (YRBS), including lifetime and past-
month alcohol, cannabis, and nicotine use; past-year suicidal
thoughts; and past-month overall mental health. TheMassa-
chusetts General Brigham Institutional Review Board ap-
proved the SURF Project and deemed the replication analy-
sesofYRBSdataexempt fromreviewas theyuseddeidentified
data. We followed the STROBE reporting guideline.

Substance use frequency was categorized as never, ever
but noncurrent, monthly, weekly, and daily or near-daily use
(eTables 1 and 2 in Supplement 1). Statisticalmodels were ad-
justed for age and sexandaccounted for outcomeand sample-
specific criteria. The eAppendix in Supplement 1 provides
additional details on methods.

To assist in interpretation, effect sizes on original scale
units were calculated as the difference between model esti-
matesof successive levelsof substanceuse (Δ).Multilevelmod-
els, via the glmmTMB package in R 4.1.2 (R Core Team), were
used in SURF analyses. Primary YRBS analyses were per-
formedwith survey package in R 4.1.2. All testswere 2-sided,
with P < .05 (false discovery rate–corrected) as the signifi-
cance threshold.

Results | Samples comprised 15 626 SURF participants (7231
males [46.3%], 8344 females [53.4%]; mean [SD] age, 15.75
[1.23] years) and 17 232 YRBS participants (8816 males
[51.2%], 8152 females [47.3%]; mean [SD] age, 15.67 [1.22]
years). Alcohol, cannabis, and nicotine use each had signifi-
cant, moderate dose-dependent associations with worse
psychiatric symptoms, including suicidal thoughts in SURF
and YRBS (eg, alcohol: Δ, 10.11 and 12.83; P < .001), depres-
sive or anxiety symptoms (eg, alcohol: Δ, 1.38; P < .001), and
inattention or hyperactivity (eg, alcohol: Δ, 2.18; P < .001) in
SURF, and general mental health in YRBS (eg, alcohol: Δ,
0.21; P < .001) (Figure, Table). In pairwise comparisons, ever
use vs never use of each substance was associated with
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higher psychiatric symptoms for all symptom measures in
SURF and YRBS (eg, cannabis with suicidal thoughts: Δ,
22.87 [95% CI, 19.09-26.64] and 16.47 [95% CI, 12.15-20.79];
P < .001). Daily or near-daily use vs ever use was consis-
tently associated with moderate increases in symptoms (eg,

alcohol with suicidal thoughts: Δ, 30.34 [95% CI, 18.03-
42.64] and 38.49 [95% CI, 25.65-51.33]; P < .001), whereas
weekly or monthly use was not (eg, monthly alcohol with
suicidal thoughts: Δ, −2.40 [95% CI, −5.74 to 0.95; P = .19]
and 7.02 [95% CI, 3.65 to 10.39; P < .001]).

Figure. Associations Between Substance Use Frequency and Self-ReportedMental Health Symptoms in 2 Independent Samples of Adolescents
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Depression or anxiety was assessed with Patient Health Questionnaire-4
(PHQ-4); psychotic experiences, with Adolescent Psychotic-Like Symptom
Screener (APSS); and inattention or hyperactivity, with Diagnostic and Statistical
Manual of Mental Disorders (Fifth Edition) attention-deficit/hyperactivity

disorder (ADHD) symptoms. Measure of center (dots) and 95% CIs (error bars)
were estimated from statistical models that accounted for outcome and
sample-specific criteria (Supplement 1). The Table provides associated
statistics.
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Discussion | Adolescent substance use had a dose-dependent
association with past-year suicidal thoughts and other psy-
chiatric symptoms. Findings do not support hypotheses
linking a single substance to a single psychiatric symptom.
This pattern of multiple substances associated with mul-
tiple psychiatric comorbidities emphasizes transdiagnostic
and comprehensive psychiatric screening, intervention and
prevention, and policy for adolescents with substance use
involvement.1 Due to associations between increasing use of
all substances and higher psychiatric symptoms and
because higher psychiatric symptoms could be seen among
adolescents with relatively low levels of use, clinical efforts
across the spectrum of substance use severity may be war-
ranted. Additionally, high-frequency use was associated
with greater psychiatric symptoms, providing an opportu-
nity for targeted approaches.

Study limitations include use of cross-sectional self-
report. Although replicated across 2 data sets, such data can-
not showdirectionality between substance use and psychiat-
ric symptoms and need longitudinal and additional validated
measures. Future work may also seek to personalize these
associations toward individual-level factors (eg, age, sex).
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ARTIFICIAL INTELLIGENCEANDPEDIATRIC CARE

Diagnostic Accuracy of a Large LanguageModel
in Pediatric Case Studies
The capacity of large languagemodels (LLMs) to process infor-
mation and provide users with insights from vast amounts of
datamakes the technologywell suited foralgorithmicproblem-

solving.Arecent study1 inves-
tigated the diagnostic accu-
racyofChatGPTversion4and
found that the artificial intel-

ligence (AI) chatbot rendereda correctdiagnosis in 39%ofNew
England Journal ofMedicine (NEJM) case challenges. This sug-
gestsLLM-basedchatbotscouldbeusedasasupplementarytool
for clinicians indiagnosinganddevelopingadifferential list for
complexcases.Toourknowledge,no researchhasexplored the
accuracy of LLM-based chatbots in solely pediatric scenarios,
which require the consideration of the patient’s age alongside
symptoms. We assessed this accuracy across JAMA Pediatrics
andNEJM pediatric case challenges.

Methods | JAMA Pediatrics and the NEJM were accessed for
pediatric case challenges (N = 100). The text from each case
was pasted into ChatGPT version 3.5 with the prompt List a
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