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eTable 1. Distribution of cannabis use during adolescence in the response 
sample 
 

During the past 12 months, how often did you use the following drug: cannabis 
(marijuana, hashish)? 

 Age 12 Age 13 Age 15 Age 17 

I didn’t use 1,342 1,187 1,096 748 

Just once 5a 23 84 114 

Less than once a month or 
occasionally - 5 108 179 

About once a month - 5 47 62 

During the weekend or 1-2 times 
a week - 5 53 66 

More than 3 times a week - 7b 25 44 

Every day - - 23 50 

 
a To comply with ISQ participant identity-protection guidelines, “Just once” and “Less than once a month or occasionally” 
were collapsed into the “Just once” category. 
a To comply with ISQ participant identity-protection guidelines, “More than 3 times a week” and “Every day” were collapsed 
into the “More than 3 times a week” category. 
 
Data were compiled from the final master file of the Quebec Longitudinal Study of Child Development (1998–2023), 
©Gouvernement du Québec, Institut de la Statistique du Québec.  
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eTable 2. Diagnostic definitions and codes for mental, neurodevelopmental, 
and physical health conditions using administrative medical records 
  

Condition ICD-9 codes ICD-10 codes Definition 

Mental and behavioral disorders     If any common mental 
disorder, serious mental 
disorders, or susbtance-
related disorders are 
recorded, as per the 
following definitions + 
"adult-onset" ADHD. 

  Common mental disorders1,2     The diagnoses must have 
been recorded at least once 
during a hospital stay (MED-
ECHO), at least once during 
an emergency room visit 
(BDCU [ICD-10 codes only]), 
or at least twice during 
separate fee-for-service visits 
(RAMQ). There were two 
classification periods: 
childhood (before 12 years of 
age [confounder]) and young 
adulthood (after 18 years of 
age [outcome]). 

    Depressive disorders3,4 300.4, 311, 
311.9 

F32.x, F33.x, 
F34.1, F34.8, 
F34.9, F38.x, F39, 
F41.2 

  

    Anxiety disorders4 300.x [x != 4] F40.x, F41.x [x != 
2], F42.x, F45.x, 
F48.x 

  

    Adjustment disorders3,4 309.x F43.x   

  Serious mental disorders5,6     The diagnoses must have 
been recorded at least once 
during a hospital stay (MED-
ECHO), at least once during 
an emergency room visit 
(BDCU [ICD-10 codes only]), 
or at least once during a fee-
for-service visits (RAMQ). 
There were two classification 
periods: childhood (before 12 
years of age [confounder]) 
and young adulthood (after 18 
years of age [outcome]). 

    Bipolar disorders3 296.x F30.x, F31.x, 
F34.0 

  

    Schizophrenia spectrum and other 
psychotic disorders4,7 

295.x, 297.x, 
298.1, 298.3, 
298.4, 298.8, 
298.9 

F20.x, F21, F22.x, 
F23.x, F24, F25.x, 
F28, F29 

  



© 2025 Martínez P et al. JAMA Network Open. 

  Substance-related disorders     The diagnoses must have 
been recorded at least once 
during a hospital stay (MED-
ECHO), at least once during 
an emergency room visit 
(BDCU [ICD-10 codes only]), 
or at least once during a fee-
for-service visits (RAMQ). 
There were two classification 
periods: childhood (before 12 
years of age [confounder]) 
and young adulthood (after 18 
years of age [outcome]). 

    Alcohol-related disorders8 291.x, 303.x, 
305.0, 357.5, 
425.5, 535.3, 
571.0-571.3, 
980.0, 980.1, 
980.8, 980.9 

E24.4, F10.x, 
G31.2, G62.1, 
G72.1, I42.6, 
K29.2,  K70.0-
K70.4, K70.9, 
K85.2, K86.0, 
O35.4, T51.0, 
T51.1, T51.8, 
T51.9 

  

    Cannabis-related disorders4,8 304.3, 305.2 F12.x, T40.7   

    Other drug-related disorders8 292.x, 304.0-
304.2, 304.4-
304.9, 305.3-
305.7, 965.0, 
965.8, 967.0, 
967.6, 967.8, 
967.9, 969.4, 
969.5, 969.7, 
969.9, 970.8, 
982.0, 982.8 

F11.x, F12.x, 
F13.x, F14.x, 
F15.x, F16.x, 
F18.x, F19.x, 
T40.x [x != 7], 
T42.3, T42.4, 
T42.6, T42.7, 
T43.5, T43.6, 
T43.8, T43.9, 
T50.9, T52.8, 
T52.9 

  

Suicide-related behaviors1,9–11 E95.0-E95.9 X60-X84, Y87.0 The diagnoses must have 
been recorded at least once 
during a hospital stay (MED-
ECHO), at least once during 
an emergency room visit 
(BDCU [ICD-10 codes X & Y 
are NOT recorded, instead 
triage codes 0680 & 0681 
for suicide-related 
behaviors in the 'Reason 
for the emergency visit' 
were used]), or at least once 
during a fee-for-service visits 
(RAMQ [ICD-10 codes only, 
ICD-9 'E' codes were not 
used in the RAMQ]). There 
was one classification 
period: young adulthood 
(after 18 years of age 
[outcome]). 
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Neurodevelopmental disorders12–16     The diagnoses must have 
been recorded at least once 
during a hospital stay (MED-
ECHO), at least once during 
an emergency room visit 
(BDCU [ICD-10 codes only]), 
or at least twice during 
separate fee-for-service visits 
(RAMQ). There was one 
classification period: 
childhood (before 12 years 
of age [confounder]). The 
diagnoses must have been 
recorded at least once during 
a hospital stay (MED-ECHO), 
at least once during an 
emergency room visit (BDCU 
[ICD-10 codes only]), or at 
least twice during separate 
fee-for-service visits (RAMQ). 
There were two classification 
periods: childhood (before 12 
years of age [confounder]) 
and young adulthood (after 18 
years of age [outcome]). 
Within this classification, a 
further distinction is made to 
identify "adult-incident" (i.e., 
diagnosed) 
neurodevelopmental 
disorders. 

    Mental retardation 317.x, 318.x, 
319.x 

F70.x, F71.x, 
F72.x, F73.x, 
F78.x, F79.x 

  

    Disorders of psychological development 299.x, 315.x F80.x, F81.x, F82, 
F83, F84.x, F88, 
F89 

  

    Attention deficit/hyperactivity disorder17 314.x F90.x   

    Stereotyped movement disorders 307.3 F98.4   

    Tic disorders 307.2 F95.x   

Disturbances of conduct and emotions 
occurring in childhood or 
adolescence12,15,16 

312.x, 313.x F91.x, F92.x, 
F93.x, F94.1, 
F94.2, F94.8, 
F94.9 

The diagnoses must have 
been recorded at least once 
during a hospital stay (MED-
ECHO), at least once during 
an emergency room visit 
(BDCU [ICD-10 codes only]), 
or at least twice during 
separate fee-for-service visits 
(RAMQ). There was one 
classification period: 
childhood (before 12 years 
of age [confounder]). 

Physical conditions       
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  Diseases of the respiratory system18,19 460.x-519.x J00-J99.x The diagnoses must have 
been recorded at least once 
during a hospital stay (MED-
ECHO), at least once during 
an emergency room visit 
(BDCU [ICD-10 codes only]), 
or at least once during a fee-
for-service visits (RAMQ). 
There were two classification 
periods: childhood (before 12 
years of age [confounder]) 
and young adulthood (after 18 
years of age [outcome]). 

    Asthma 493.x J45.x   

  Injuries and poisoning20–22 800.x-995.x [!= 
965.0, 965.8, 
967.0, 967.6, 
967.8, 967.9, 
969.4, 969.5, 
969.7, 969.9, 
970.8, 980.0, 
980.1, 980.8, 
980.9, 982.0, 
982.8, E95.0-
E95.9] 

S00.x-T79.x [!= 
T40.x, T42.3, 
T42.4, T42.6, 
T42.7, T43.5, 
T43.6, T43.8, 
T43.9, T50.9, 
T51.0, T51.1, 
T51.8, T51.9, 
T52.8, T52.9], 
T90.x-T98.x, [!= 
X60-X84, Y87.0] 

The diagnoses must have 
been recorded at least once 
during a hospital stay (MED-
ECHO), at least once during 
an emergency room visit 
(BDCU [ICD-10 codes X & Y 
are NOT recorded, instead 
triage codes 0680 & 0681 
for suicide-related 
behaviors in the 'Reason 
for the emergency visit' 
were used]), or at least twice 
during separate fee-for-
service visits (RAMQ [ICD-10 
codes only, ICD-9 'E' codes 
were not used in the 
RAMQ]). Importantly, during 
each one of these medical 
encounters, codes for 
suicide-related behaviors 
should not have been used. 
There were two classification 
periods: childhood (before 12 
years of age [confounder]) 
and young adulthood (after 18 
years of age [outcome]). 

  Other physical diseases19     The diagnoses must have 
been recorded at least once 
during a hospital stay (MED-
ECHO), at least once during 
an emergency room visit 
(BDCU [ICD-10 codes only]), 
or at least once during a fee-
for-service visits (RAMQ). 
There were two classification 
periods: childhood (before 12 
years of age [confounder]) 
and young adulthood (after 18 
years of age [outcome]). 

    Infectious and parasitic diseases18 000.x-139.x A00.x-A99, B00.x-
B99, U04.x 
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    Neoplasms18 140.x-239.x C00.x-C97, 
D00.x-D48.x 

  

    Diseases of the blood, blood-forming 
organs, and the immune mechanism 

280.x-289.x, 
279.x 

D50.x-D89.x   

    Endocrine, nutritional, and metabolic 
diseases18 

240.x-278.x E00.x-E90 [!= 
E24.4] 

  

    Diseases of the nervous system and 
sense organs18 

320.x-389.x [!= 
357.5] 

G00.x-G99.x [!= 
G62.1, G31.2, 
G72.1], H00.x-
H95.x 

  

    Diseases of the circulatory system18 390.x-459.x [!= 
425.5] 

I00-I99 [!= I42.6]   

    Diseases of the digestive system18 520.x-579.x [!= 
535.3, 571.0-
571.3] 

K00.x-K93.x [!= 
K70.0-K70.4, 
K70.9, K29.2, 
K85.2, K86.0] 

  

    Diseases of the genitourinary system 580.x-629.x N00.x-N99.x   

    Diseases of the skin and subcutaneous 
tissue 

680.x-709.x L00.x-L99.x   

    Diseases of the musculoskeletal system 
and connective tissue 

710.x-739.x M00.x-M99.x   

 

X represents a wildcard and can be replaced by any digit; != indicates codes or digits that should be excluded from a given 
definition. 
 
Data were compiled from the final master file of the Quebec Longitudinal Study of Child Development (1998–2023), 
©Gouvernement du Québec, Institut de la Statistique du Québec.  
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eAppenix 1. Selection of pre-exposure individual, family, and community-
level confounders 
 

Confounders were organized into nine pre-exposure domains based on temporal precedence and 
causal role: parental demographics, structural resources (household socioeconomic status and 
neighborhood characteristics), family psychosocial functioning (parental mental health and 
parenting practices), adverse childhood experiences, sex of the child, child proximal phenotypes 
(cognitive development, child’s mental health, and child’s social capabilities), peer influence, and 
prior medical care use. All domains precede the exposure (adolescent cannabis use) and can affect 
the outcome (medical care use), thereby acting as confounders. A full, visually dense, variable-level 
DAG and dagitty code are provided in: https://dagitty.net/dags.html?id=PcMhWBvJ. 
 
1. Parental demographics, which define the child’s family of origin and parental context (e.g., 

parental ethnicity, parental age at birth, household structure at the time of birth), shape early 
environments and opportunities. These are linked to household socioeconomic status (e.g., 
younger parental age disrupts parents’ own schooling and career progression), parenting 
practices (e.g., single mothers’ parenting practices may be compromised by several stressors), 
parental mental health (e.g., systemic racism elevates depressive symptoms among racialized 
individuals), neighborhood characteristics (e.g., parental ethnicity influences residential 
choices), child’s social capabilities (e.g., parental ethnicity and associated socialization 
practices shape children’s social skills), cognitive development (e.g., younger parents may have 
fewer resources to provide cognitively stimulating activities), previous history of medical care 
use (e.g., younger or minority parents may face barriers to accessing healthcare services early 
in a child’s life), adolescent cannabis use (e.g., adolescents with parents from ethnic groups 
characterized by strong disapproval of cannabis use may be less likely to experiment), and 
medical care use (e.g., minority families may face barriers to care, including language 
challenges and cultural mistrust of healthcare systems).  

 
2. Structural resources 

2.1. Household socioeconomic status, defined by parental education, income, and 
employment, determines access to resources and opportunities within the household. It is 
causally linked to parenting practices (e.g., higher socioeconomic status enables greater 
investment in enrichment activities and consistent caregiving, while lower status can limit 
supervision due to parental work demands), parental mental health (e.g., financial 
instability increases the likelihood of stress, depression, and anxiety), neighborhood 
characteristics (e.g., socioeconomic status determines the affordability of housing in safer 
or more resource-rich neighborhoods), previous history of medical care use (e.g., higher 
socioeconomic status increases access to preventive healthcare, while lower 
socioeconomic status may delay necessary care), adolescent cannabis use (e.g., lower 
socioeconomic status may increase exposure to environments with permissive norms 
around substance use or reduce access to preventive interventions), and medical care use 
(e.g., families with higher socioeconomic status are more likely to afford healthcare 
services, while lower status may delay or reduce utilization due to financial barriers). 

2.2. Neighborhood characteristics refer to the socioeconomic and physical environment 
surrounding the child’s home, including factors such as neighborhood safety, access to 
resources (e.g., schools, parks, healthcare), and the socioeconomic status of the area. 
These are causally linked to parenting practices (e.g., unsafe neighborhoods may lead to 
stricter supervision or limited outdoor activities), child’s mental health (e.g., exposure to 
violence or resource deprivation increases stress and emotional difficulties), peer influence 
(e.g., neighborhood composition shapes the availability of supportive or risky peer groups), 
previous history of medical care use (e.g., neighborhoods with better healthcare access 
lead to higher early utilization), adolescent cannabis use (e.g., neighborhoods with high 
substance use prevalence increase the likelihood of exposure and initiation), and medical 
care use (e.g., proximity to healthcare facilities facilitates or limits access to services). 

 
3. Family psychosocial functioning 

https://dagitty.net/dags.html?id=PcMhWBvJ
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3.1. Parental mental health refers to the psychological well-being of the parents, including 
conditions such as stress, anxiety, depression, and substance use or abuse. This is 
causally linked to parenting practices (e.g., parental depression or substance abuse 
reduces emotional availability and consistency in discipline), adverse childhood 
experiences (e.g., untreated mental health conditions or substance abuse increase 
exposure to neglect, household conflict, or unsafe environments), child’s mental health 
(e.g., parental anxiety or substance use increases the likelihood of emotional regulation 
difficulties in children), previous history of medical care use (e.g., untreated parental 
mental health issues may result in neglected child healthcare or more frequent visits 
related to family stressors), adolescent cannabis use (e.g., parental stress or substance 
abuse may decrease supervision or normalize substance use, increasing the risk of 
initiation), and medical care use (e.g., parents with mental health or substance use 
challenges are less likely to ensure timely healthcare access for their children due to 
neglect or diminished organizational capacity). 

3.2. Parenting practices, encompassing supervision, discipline, and caregiving behaviors, 
shape the child’s developmental environment. These are causally linked to child’s social 
capabilities (e.g., encouraging prosocial behaviors fosters stronger peer relationships), 
peer influence (e.g., monitoring limits exposure to deviant peers), child’s mental health 
(e.g., consistent caregiving reduces the risk of emotional or behavioral issues), adverse 
childhood experiences (e.g., inconsistent discipline increases exposure to neglect or 
conflict), cognitive development (e.g., engaging parenting supports problem-solving skills), 
adolescent cannabis use (e.g., strong parental oversight reduces substance initiation), and 
medical care use (e.g., attentive caregiving ensures timely healthcare access). 

 
4. Adverse childhood experiences refer to potentially traumatic events or circumstances 

experienced during childhood, such as abuse, neglect, or household dysfunction (e.g., parental 
substance use or domestic violence). These are causally linked to parenting practices (e.g., 
parental conflict or household dysfunction exacerbate inconsistent caregiving behaviors), child’s 
mental health (e.g., adverse childhood experiences increase the risk of emotional and 
behavioral problems), peer influence (e.g., children with adverse childhood experiences may 
gravitate toward deviant peer groups due to emotional dysregulation), cognitive development 
(e.g., adverse childhood experiences impair learning and problem-solving abilities due to 
chronic stress), previous history of medical care use (e.g., children experiencing abuse or 
neglect often require medical attention for physical injuries or psychological support), 
adolescent cannabis use (e.g., adverse childhood experiences increase susceptibility to 
substance use as a coping mechanism), and medical care use (e.g., children with adverse 
childhood experiences often require more healthcare services for physical and mental health 
issues). 

 
5. Sex of the child, determined at birth, refers to the child’s biological designation as male or 

female. This is causally linked to parenting practices (e.g., parents often impose stricter 
monitoring on girls and encourage more independence in boys), child’s mental health (e.g., 
boys are more likely to develop externalizing behaviors such as aggression, while girls exhibit 
internalizing behaviors such as anxiety), peer influence (e.g., boys typically form activity-based 
peer groups, while girls prioritize relational groups that influence social behaviors), adolescent 
cannabis use (e.g., boys have a higher likelihood of engaging in risk-taking behaviors, including 
substance use), and medical care use (e.g., boys more frequently require care for injuries, while 
girls are more likely to access mental health and reproductive health services). 

 
4. Child proximal phenotypes 

4.1. Cognitive development refers to the child’s intellectual growth and academic readiness, 
including skills such as language acquisition, problem-solving, and attention regulation. 
This is causally linked to child’s social capabilities (e.g., cognitive abilities enhance the 
child’s adaptability and conflict resolution in social interactions), child’s mental health (e.g., 
strong cognitive skills improve emotional regulation and reduce behavioral problems), peer 
influence (e.g., academically skilled children are more likely to associate with prosocial 
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peers), adolescent cannabis use (e.g., lower cognitive functioning may increase 
vulnerability to risk-taking behaviors, including substance use), and medical care use (e.g., 
cognitive delays may necessitate specialized interventions or therapies). 

4.2. Child’s mental health refers to the emotional, psychological, and behavioral well-being of 
the child, including internalizing behaviors (e.g., anxiety and depression) and externalizing 
behaviors (e.g., aggression or hyperactivity). This is causally linked to peer influence (e.g., 
children with behavioral challenges may gravitate toward deviant peer groups), adverse 
childhood experiences (e.g., mental health issues may intensify the impact of neglect or 
household conflict), cognitive development (e.g., behavioral and emotional problems can 
impair focus and learning), adolescent cannabis use (e.g., emotional or behavioral 
difficulties increase the likelihood of using cannabis as a coping mechanism), and medical 
care use (e.g., children with mental health issues require more frequent healthcare 
services, including therapy or medication). 

4.3. Child’s social capabilities capture the child’s intrinsic abilities to engage with peers, 
including social skills, adaptability, and conflict resolution. It reflects the child’s readiness to 
form and maintain relationships, as well as their ability to navigate social interactions 
successfully. This is causally linked to peer influence (e.g., strong social skills increase 
exposure to prosocial peer groups), child’s mental health (e.g., poor social skills increase 
the risk of emotional and behavioral problems), adolescent cannabis use (e.g., children 
with social difficulties may turn to substance use as a coping mechanism), and medical 
care use (e.g., challenges in social adjustment may require therapeutic interventions or 
stress management support). 

 
5. Peer influence reflects the child’s external social context, including experiences such as peer 

victimization, rejection, or inclusion in supportive or risky peer groups. It accounts for the quality 
of the child’s peer relationships and the broader social dynamics they are exposed to. This is 
causally linked to child’s social capabilities (e.g., supportive peers enhance adaptability and 
conflict resolution skills), child’s mental health (e.g., peer victimization increases stress, anxiety, 
and emotional distress), adolescent cannabis use (e.g., association with peers engaging in risky 
behaviors increases the likelihood of substance use), and medical care use (e.g., experiences 
of rejection or exclusion may result in a greater need for psychological or medical 
interventions). 
 

6. Prior medical care use refers to the frequency and type of healthcare services utilized by the 
child or their family prior to the exposure period, including visits for routine checkups, illnesses, 
or injuries. This is causally linked to child’s mental health (e.g., frequent medical interventions 
may increase awareness of mental health needs), cognitive development (e.g., early 
interventions for health or developmental issues can enhance or impair learning outcomes), 
adolescent cannabis use (e.g., early exposure to healthcare providers discussing risks may 
influence future behavior), and medical care use during adolescence and adulthood (e.g., 
established care-seeking behaviors in childhood often persist into later stages of life). 
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eFigure 1. Directed acyclic graph – Developmental pathways to adolescent 
cannabis use and utilization of medical care 
 

Permanent URL: https://dagitty.net/dags.html?id=quM8a2aQ. 
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eTable 3. Final parameter estimates from the group-based trajectory model 
 

 Trajectory group Polynomial order Intercept Linear term Quadratic term 

Non-users 0 -6.54 - - 

Late-onset users 1 -21.77 1.32 - 

Early-onset & frequent users 2 -64.81 8.20 -0.25 

 
P-values for all parameters were < 0.001. 
 
Data were compiled from the final master file of the Quebec Longitudinal Study of Child Development (1998–2023), 
©Gouvernement du Québec, Institut de la Statistique du Québec.  
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eTable 4. Patterns of cannabis use during adolescence and medical care 
utilization for mental or physical health conditions between ages 18 to 23 in 
the response sample 
 

 
Unadjusted  
Odds Ratio  

(95% Confidence Interval) 

Adjusted 
Odds Ratio 

(95% Confidence Interval) 

Mental health   

Any mental disorder   

  Non-users 1 (reference) 1 (reference) 

  Late-onset users 1.12 (0.82 to 1.52) 1.18 (0.78 to 1.77) 

  Early-onset and frequent users 1.65 (1.24 to 2.19) 1.73 (1.15 to 2.59) 

Common mental disorders   

  Non-users 1 (reference) 1 (reference) 

  Late-onset users 1.05 (0.75 to 1.46) 1.14 (0.73 to 1.78) 

  Early-onset and frequent users 1.70 (1.26 to 2.29) 1.70 (1.10 to 2.61) 

Any substance-related disorder   

  Non-users 1 (reference) 1 (reference) 

  Late-onset users 1.05 (0.58 to 1.89) 1.01 (0.48 to 2.12) 

  Early-onset and frequent users 1.95 (1.20 to 3.17) 2.86 (1.51 to 5.43) 

Suicide-related behaviors   

  Non-users 1 (reference) 1 (reference) 

  Late-onset users 0.96 (0.48 to 1.91) 0.75 (0.27 to 2.09) 

  Early-onset and frequent users 1.82 (1.04 to 3.20) 1.25 (0.54 to 2.90) 

Physical health conditions   

Any physical condition   

  Non-users 1 (reference) 1 (reference) 

  Late-onset users 1.64 (1.21 to 2.22) 1.61 (1.06 to 2.44) 

  Early-onset and frequent users 2.07 (1.50 to 2.85) 1.79 (1.13 to 2.85) 

Respiratory diseases   

  Non-users 1 (reference) 1 (reference) 

  Late-onset users 1.01 (0.73 to 1.38) 1.08 (0.70 to 1.66) 

  Early-onset and frequent users 1.43 (1.07 to 1.92) 1.32 (0.87 to 2.00) 

Injuries and poisoning   

  Non-users 1 (reference) 1 (reference) 

  Late-onset users 1.28 (0.98 to 1.68) 1.09 (0.76 to 1.57) 

  Early-onset and frequent users 1.63 (1.25 to 2.12) 1.31 (0.90 to 1.90) 

Other physical diseases   

  Non-users 1 (reference) 1 (reference) 

  Late-onset users 1.33 (1.02 to 1.73) 1.28 (0.89 to 1.83) 

  Early-onset and frequent users 1.65 (1.26 to 2.16) 1.49 (1.01 to 2.19) 
 
Statistically significant estimates are shown in bold. Inverse-probability weightings were applied to account for sampling 
differences between the study sample and the complete cohort. Adjusted estimations used overlap weighting to address 
confounder imbalance. 
Further details on outcome definitions can be found in eTable 2. 
Data were compiled from the final master file of the Quebec Longitudinal Study of Child Development (1998–2023), 
©Gouvernement du Québec, Institut de la Statistique du Québec.  
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eFigure 2. Confounder balance in the response sample 
 

 
 
The plot displays the absolute (pairwise) standardized mean differences for comparisons between the exposed groups 
(early-onset and frequent users, and late-onset users) and the non-exposed group (non-users) in the response sample. The 
dashed line denotes the commonly accepted threshold of 0.1 for standardized mean differences, indicating adequate 
confounder balance. Red diamonds show the unweighted estimates, whereas blue diamonds represent the overlap-weighted 
estimates (i.e., after applying overlap weights to balance confounders). 
Data were compiled from the final master file of the Quebec Longitudinal Study of Child Development (1998–2023), 
©Gouvernement du Québec, Institut de la Statistique du Québec. 
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eAppendix 2. interaction analyses for sex, tobacco use, and alcohol use 
 

We conducted additional interaction analyses to assess whether the associations between 
adolescent cannabis use and medical care utilization for any mental disorder or any physical 
condition differed by sex, tobacco use, or alcohol use. For any mental disorder by sex, the 
interaction odds ratios (ORs) for late-onset and early-onset and frequent cannabis users were 0.90 
(95% CI, 0.45–1.79) and 0.93 (95% CI, 0.48–1.78), respectively, whereas for any physical condition 
by sex, they were 1.33 (95% CI, 0.68–2.62) and 0.70 (95% CI, 0.34–1.46). When examining 
tobacco use, the ORs for any mental disorder were 2.33 (95% CI, 0.76–7.16) for late-onset users 
and 0.66 (95% CI, 0.26–1.68) for early-onset and frequent users, and for any physical condition, 
1.07 (95% CI, 0.30–3.82) and 0.49 (95% CI, 0.18–1.35), respectively. Regarding alcohol use, the 
ORs for any mental disorder were 1.04 (95% CI, 0.62–1.76) for late-onset users and 0.98 (95% CI, 
0.65–1.50) for early-onset/and frequent users, and for any physical condition, 0.87 (95% CI, 0.53–
1.43) and 0.77 (95% CI, 0.48–1.23). Because all 95% CIs included 1, no statistically significant 
interaction was detected. These findings suggest that the increased medical care utilization 
observed among early-onset and frequent cannabis users is consistent across sex and does not 
vary significantly with adolescent tobacco or alcohol use. 
Complementarily, sex-stratified results suggest that both males and females who used cannabis 
earlier and frequently during adolescence are vulnerable to increased medical care utilization for 
any physical health condition, whereas the elevated risk of medical care utilization for mental 
disorders appears more pronounced among females engaging in early-onset and frequent use 
(eTable 5). 
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eTable 5. Stratified analyses by sex (adjusted estimations) 
 

 Males 
Odds Ratio 

(95% Confidence Interval) 

Females 
Odds Ratio 

(95% Confidence Interval) 

Any mental disorder   

  Non-users 1 (reference) 1 (reference) 

  Late-onset users 1.06 (0.63 to 1.78) 1.18 (0.75 to 1.85) 

  Early-onset and frequent 
users 

1.46 (0.89 to 2.41) 1.58 (1.04 to 2.39) 

Any physical condition   

  Non-users 1 (reference) 1 (reference) 

  Late-onset users 1.86 (1.17 to 2.98) 1.40 (0.86 to 2.27) 

  Early-onset and frequent 
users 

1.66 (1.03 to 2.67) 2.35 (1.35 to 4.10) 

  
Estimates are adjusted odds ratios and 95% confidence intervals. 

Statistically significant estimates are shown in bold. Inverse-probability weightings were applied to account for sampling 

differences between the study sample and the complete cohort. Adjusted estimations using overlap weighting to address 

confounder imbalance are shown in blue. 

Data were compiled from the final master file of the Quebec Longitudinal Study of Child Development (1998–2023), 
©Gouvernement du Québec, Institut de la Statistique du Québec.  
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