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eTable 6: Single studies included in the meta-analyses included in the umbrella review on health outcomes of cannabis and cannabinoids in humans 

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

Case-control studies 

Asbridge, 20131 Cannabis NR Recreational Within-person design, other drugs 8 

Bartholomew, 20102 Cannabis NR Recreational age, strategy use, mood and other recreational drug use 7 

Battisti, 20103 Cannabis NR Recreational age 6 

Beautrais, 19994 Cannabis NR Recreational 
adjusted for socio-demographic and childhood factors, psychiatric 

coborbidity 
9 

Bedard, 20075 Cannabis NR Recreational age, sex, and prior driving record 7-8 

Bourque, 20136 Cannabis NR Recreational unadjusted 6 

Bowman, 19737 Cannabis NR Recreational unadjusted 5 

Chye, 2017c8 Cannabis NR Recreational 
gender, age, IQ, GAF, BDI, STAI-T, CAPE weighted frequency, tobacco use, 

alcohol use, and total intracranial volume 
9 

Chye, 20189 Cannabis NR Recreational ICV, age, IQ and monthlyalcohol and tobacco 9 

Croft, 200010 Cannabis NR Recreational unadjusted 4 

Cunha, 201311 Cannabis NR Recreational Gender, age 8 

Cuyas, 201112 Cannabis NR Recreational unadjusted 5 

Dafters, 200413 Cannabis NR Recreational alcohol, amphetamine, cocaine and LSD use 4 

Di Forti, 201914 Cannabis NR Recreational 
age, gender, and ethnicity, level of education, employment status, tobacco, 

stimulants, ketamine, legal highs, and hallucinogenics 
9 

Drummer, 200415 Cannabis NR Recreational 
drug type, driver’s gender, driver’s age, type of accident, location of the 

crash and year of crash 
9 

Ferraro, 201316 Cannabis Inhaled Recreational 
gender, mother tongue, ethnicity and years 

of education 
9 

Fischer, 201517 Cannabis NR Recreational Unadjusted 6 

Fisk, 200818 Cannabis NR Recreational units of alcohol, 6 

Gjerde, 201119 Cannabis NR Recreational gender, age, season of the year, and time of the week 9 

Gmel, 200920 Cannabis NR Recreational NR 7 

Gonzalez-Pinto, 201621 Cannabis NR Recreational 
sex, age, occupation, educational level, civil status, alcohol and tobacco 

consumption, and IQ, occupation, educational level, alcohol, tobacco 
consumption and estimated premorbid IQ 

9 

Gouzoulis-Mayfrank,200022 Cannabis NR Recreational age, sex, and education 5 

Hels, 201323 Cannabis NR Recreational Age, gender and country 8 

Jacobsen, 200724 Cannabis NR Recreational Parental education, baseline symptoms of depression 9 

Jockers-Scherübl, 200725 Cannabis NR Recreational Age, premorbid IQ, nicotine 9 

Koenders, 201426 Cannabis NR Recreational 
intracranial volume,mean cortical thickness weighted by surface area and 

total surface area, age and slice thickness 
8 

Krysta, 201227 Cannabis NR Recreational unadjusted 7 

Kuypers,201228 Cannabis NR Recreational gender, age and time period of accident (cases)/sampling(controls) 9 



 

 

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

Laumon, 200529 Cannabis NR Recreational age, vehicle type, crash time, amphetamines, cocaine, sex 9 

Li, 201330 Cannabis NR Recreational unadjusted 8 

Lowenstein, 200131 Cannabis NR Recreational 
Age, gender, time of ED arrival, day of the week, reported seat belt use, vital 

signs, Glasgow Coma Scale score, and ED disposition 
9 

Maremmani, 200432 Cannabis NR Recreational Unadjusted 7 

Martin, 201733 Cannabis NR Recreational age, gender, vehicle category, time of accident 9 

Mathijssen, 200534 Cannabis NA Recreational unadjusted 7-8 

Moreno-Alcaraz, 201835 Cannabis NR Recreational unadjusted 8 

Movig, 200436 Cannabis NR Recreational 
age, gender, alcohol, amphetamines, benzodiazepines, cannabis, cocaine, 

opiates, season, and time of day 
9 

Mura, 200337 Cannabis NR Recreational unadjusted 7-8 

Peralta, 199238 Cannabis NR Recreational unadjusted 6 

Poulsen, 201439 Cannabis NR Recreational 

age, gender, multiple vehicle crashes (MVC) vs. single vehicle crashes 
(SVC),licence status (full vs. restriction), vehicle type (car, motorcycle,truck), 

road class (urban, state highway, rural), blood alcohol levels, any drugs 
other than cannabisor alcohol 

9 

Pulido, 201140 Cannabis NR Recreational unadjusted NA 

Rehman, 200741 Cannabis NR Recreational unadjusted 8 

Rentzsch, 201142 Cannabis NR Recreational gender, age, education level, nicotine use and relationship status 9 

Sanchez-Torres, 201343 Cannabis NR Recreational Age, gender, years of education 9 

Schacht, 201244 Cannabis NR Recreational ICV and tobacco use 9 

Scholes, 201045 Cannabis NR Recreational 

Age, education, cotinine level, number of days of alcohol  use in the 
previous 30 days (alcohol30), number of caffeinated drinks in the previous 

24 h (caffeine number today) and average number of caffeinated drinks per 
day (average caffeine)]. 

9 

Becker, 201446 Marijuana NR Recreational Sex, IQ, and alcohol 7 

Block, 199347 Marijuana NR Recreational 
Age, use of alcohol, cocaine, amphetamines, LSD, psychedelics other than 

LSD, heroin, narcotics other than heroin, tranquilizers, amyl or butyl nitrites, 
barbiturates, methaqualone, and phencyclidine 

7 

Block, 200248 Marijuana NR Recreational unadjusted 4 

Blows, 200549 Marijuana NR Recreational 
age, gender, ethnicity, education level, passenger carriage, driving exposure 

and time of day 
7-8 

Carlin, 197750 Marijuana NR Recreational age, education, and Wechsler-Bellevue Full Scale IQ’s 4 

Chang, 2006b51 Marijuana NR Recreational drug-use status 6 

Daling, 200952 Marijuana Inhaled Recreational 
age, reference year, alcohol use, current smoking, and history of 

cryptorchidism 
9 

Dougherty, 201253 Marijuana NR Recreational unadjusted 4 

Filbey, 201454 Marijuana NR Recreational Tobacco and alcohol 9 

Filbey, 201555 Marijuana NR Recreational IQ, gender, number of drinks per occasion, ADHD symptoms and age 9 

Gillison, 200856 Marijuana NR Recreational Race, tobacco, alcohol, tooth Loss, frequency of tooth brushing, number of 9 



 

 

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

oral sex partners, 

Hashibe, 200657 Marijuana Inhaled Recreational 
age and gender, ethnicity, educational level, alcohol consumption, cigarette 

smoking, 
8 

Hayes, 198858 Marijuana Inhaled Recreational 

Education of the mother, number of ganja cigarettes smoked per week 
(prenatal), alcohol use (prenatal), tobacco use (prenatal), maternal health 

during pregnancy, participation in community life, passive exposure of baby 
to ganja sm oke, financial support, conjuga l union, maternal appetite during 

pregnancy. and maternal age at first marihuana smoke 

5 

Kung, 200359 Marijuana NR Recreational 
age, race, education, and living arrangement, firearm accessibility, 

depressive symptoms, mental health services 
6 

Lacson, 201260 Marijuana Inhaled Recreational history of cryptorchidism; education; religiosity 9 

Li 201761 Marijuana NR Recreational 
age, sex, and previous driving history within the past 3 y; crash, license 
suspension, driving while impaired conviction, and speeding conviction 

9 

Liang, 200962 Marijuana Inhaled Recreational 
age and gender, race, education, HPV 16 serology, family history of cancer, 

smoking pack-years, and average alcohol drinks per week 
9 

Lyons, 200463 Marijuana NR Recreational Unadjusteed 7 

Palacio, 200764 Marijuana NR Recreational Psychiatric disorders 9 

Rosenblatt, 200465 Marijuana Inhaled Recreational sex, education, birth year, alcohol consumption, and cigarette smoking  

Trabert, 201166 Marijuana NR Recreational age, race, prior cryptorchidism, cigarette smoking, and alcohol intake 9 

Woratanarat, 200967 Marijuana NR Recreational 
Number of drugs use, Alcohol, Years of driving, Timing of driving, Duration 

of non-stop driving 
9 

Zhang, 201568 Marijuana Inhaled Recreational 
age, sex, race, highest education, status of tobacco smoking (never vs. ever) 

and pack-years of tobacco smoking (continuous) 
7 

Cohort studies 

Arendt, 201369 Cannabis NR Recreational age, comorbid use of opioids, and lifetime injection drug 9 

Arseneault, 200270 Cannabis NR Recreational 
childhood psychotic symptoms,other drug use,socioeconomic status and 

sex. 
9 

Auther, 201571 Cannabis NR Recreational 
age at baseline, gender, SOPS positive symptom total, SOPS negative 

symptom total, and use of alcohol and drugs other than cannabis 
9 

Baeza, 200972 Cannabis NR Recreational Age, socioeconomic status 8 

Barbeito, 201373 Cannabis NR Recreational unadjusted 7 

Barrowclow, 201574 Cannabis NR Recreational 

treatment group, age, gender, stable living, ethnicity, higher education, 
employment, socioeconomic status, drug attitude inventory, alcohol use 

above safe levels (at each time point), any other substance use (at each time 
point) 

8 

Beard, 200675 Cannabis NR Recreational Age, gender 8 

Bovasso, 200176 Cannabis NR Recreational 
age, gender, antisocial symptoms, marital status, race, school grade, 

household income, stressful life events, chronic mental health treatment at 
baseline, spychiatric symptoms, substance abuse 

9 

Brown, 201077 Cannabis NR Recreational demographic, mental health and personality variables 8 

Caspari, 199978 Cannabis NR Recreational unadjusted 7 



 

 

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

Caspi, 200579 Cannabis NR Recreational 
drugs other than cannabis, adult use of amphetamines and hallucinogens, 

childhood psychotic symptoms, before onset of cannabis use, childhood IQ, 
adolescent conduct disorder 

8 

Clarke, 201480 Cannabis NR Recreational unadjusted 5 

Coldham, 200281 Cannabis NR Recrational premorbid functioning, age, family involvement and cannabis use at 1-year 8 

Cousijn, 201382 Cannabis NR Recreational 
Baseline weekly use, approach-bias, working-memory network response 

strength 
8 

De la Serna, 201083 Cannabis NR Recreational Age, socioeconomic status 8 

Degenhardt, 201284 Cannabis NR Recreational Background factors,  alcohol use,  other illicit drug 9 

DeRosse, 201085 Cannabis NR Recreational sex, race, parental socioeconomic status, family history of psychotic illness 8 

Faridi, 201286 Cannabis NR Recreational unadjusted 7 

Feingold, 201687 Cannabis NR Recreational 

sex,age,educationallevel, 
householdincome,maritalstatus,urbanityandregion, adjustment for 12-
month alcohol use disorders and other (non-cannabis) substance use 

disorders, 12-month diagnosis of additional psychiatric disorders at baseline 

7 

Fergusson, 199688 Cannabis NR Recreational 

family functioning; ssociation with delinquent or substance using peers at 
age 15 years; cigarette smoking (15 years);  family history of alcohol/drug 

abuse/dependence; most alcohol consumed (15 years); gender; self-report 
offending; conduct/oppositional disorders; conduct problems ; truancy; 

alcohol problems; IQ; plans for future secondary education; intentions to 
enter anxiety disorders; depression suicidal ideation 

8 

Fergusson, 200189 Cannabis NR Recreational 
age, gender, socioeconomic status, family conditions, early life experiences, 

psychological stress, substance abuse, family history of mental illness, 
stressful life events, and personality factors 

9 

Fergusson, 200290 Cannabis NR Recreational 
Adverse life events,  Deviant peer affiliations,  Age of leaving school,  Age of 

leaving home,  Alcohol abuse/dependence 
7 

Fergusson, 200391 Cannabis NR Recreational 

psychotic symptoms, nicotine, alcohol and other illicit drug dependence, 
major depression and anxiety disorders, deviant peer affiliations, exposure 
to adverse life events, and age of leaving the family home, gender, parental 
ages, parental education levels, family socio-economic status, family living 
standards, frequency of parental change, parental con¯ict, adverse family 

life events, quality of parental attachments, exposure to childhood sexual or 
physical abuse, parental mental health, parental alcohol problems, parental 
drug use, parental criminality, childhood, neuroticism, novelty seeking, child 

IQ, educational achievement, history of substance use}abuse, and 
psychiatric disorder prior to 16 years. 

7 

Fergusson, 200592 Cannabis NR Recreational 

gender; parental education; family socio-economic status; family living 
standards; changes of parents; parental alcohol problems; parental illicit 

drug use; parental depression/anxiety; parental criminality; childhood 
sexual abuse; childhood physical abuse; neuroticism; novelty seeking; self-

esteem; parental attachment; child IQ, prior psychotic symptoms; prior 

7 



 

 

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

frequency of cannabis use; concurrent and prior mental disorders (major 
depression, anxiety disorders, alcohol dependence, nicotine dependence, 

illicit drug dependence, conduct disorder/aspd); adverse life events; deviant 
peer affiliations. 

Fergusson, 200893 Cannabis NR Recreational 
Risky driving behaviours, Annual distance driven., Driver attitudes,Driver 

experience 
9 

Gage, 201594 Cannabis NR Recreational 

family history of depression, gender, urban dwelling, maternal education,  
borderline personality, IQ at age 8, PEs at age 12, conduct disorder 

trajectory group membership, peer problems, bullied,  cigarette use,  
alcohol use, other illicit drug use, 

8 

Gargari, 201295 Cannabis NR Recreational unadjusted 7 

Georgiades, 200796 Cannabis NR Recreational family SES,  single parent home,  family functioning 7 

Gerberich,200397 Cannabis NR Recreational 
age; race; education; marital status; body mass index; diagnosed medical 

conditions; smoking status; and alcohol use 
9 

Gibson, 198398 Cannabis NR Recreational Age, parity 7 

Gonzalez-Pinto, 201099 Cannabis NR Recrational 

Country, age group, sex; manic or mixed episode at baseline, rapid cycler 
(yes / no); work impairment (some / none); no medication taken before 
baseline; alcohol abuse / dependence between baseline and 12 weeks; 
cannabis abuse / dependence between baseline and 12 weeks; other 

substance abuse / dependence between baseline and 12 weeks; adherence 
at baseline; lithium taken at 12 weeks; anticonvulsant taken at 12 weeks; 

typical antipsychotic taken at 12 weeks; olanzapine taken at 12 weeks; 
risperidone taken at 12 weeks; other atypical antipsychotic (than olanzapine 

and risperidone) taken at 12 weeks; antidepressant taken at 12 weeks; 
sedative, (benzodiazepines and / or hypnotics) taken at 12 weeks; 

anticholinergic taken at 12 weeks; and type of medication taken at 12 weeks 
(monotherapy / combination / no medication). 

9 

Gonzalez-Pinto, 2011100 Cannabis NR Recreational 
gender, age, civil status, stopping other drug use and stopping alcohol 

abuse. 
9 

Gray, 2010101,102 Cannabis Inhaled Recreational 
race, gestational age, cannabispositive meconium, and tobacco-positive 

meconium on birth weight 
8 

Greer, 2014103 Cannabis NR Recreational unadjusted 6 

Hadjiefthyvoulou, 2011104 Cannabis NR Recreational unadjusted 6 

Hancox, 2015105 Cannabis NR Recreational tobacco smoking, asthma diagnosis, and sex 8 

Harder, 2008106 Cannabis NR Recreational 
demographic, socioeconomic status, other drug use, childhood disturbances 

of psychological well-being, parental monitoring, and behavioral 
intervention status variables 

8 

Hatch, 1986107 Cannabis NR Recreational parity, cigarette smoking, and gestational age 9 

Henquet, 2005108 Cannabis NR Recreational 
age, sex, socioeconomic status, urbanicity, childhood trauma, predisposition 

for psychosis at baseline, and use of other drugs, tobacco, and alcohol, 
cannabis use at baseline 

9 



 

 

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

Henquet, 2006109 Cannabis NR Recreational 
age, sex, educational level, ethnicity, single marital status, neuroticism, use 
of other drugs, use of alcohol, depressive symptoms andmanic symptoms at 

baseline 
9 

Jones, 2005110 Cannabis NR Recreational 
Gender, Km driven per week, Perceived accident risk, num, drugs ever used, 

dependent, age of first use, 
5 

Korver, 2010111 Cannabis NR Recreational gender 7 

Kovasznay, 1997112 Cannabis NR Recreational gender 6 

Kuepper, 2011113 Cannabis NR Recreational 
Age, sex, socioeconomic status,other drugs, childhood trauma, urban/rural 

environment 
9 

Kumra, 2012114 Cannabis NR Recreational age, sex, and WRAT reading scores 8 

Leeson, 2011115 Cannabis NR Recreational Premorbid IQ 9 

Linszen, 1994116 Cannabis NR Recreational Age, sex, alcohol 8 

Longo, 2000117 Cannabis NR Recreational unadjusted 7-8 

Mackie, 2012118 Cannabis NR Recreational 
demographics, depression, cigarette, alcohol, other illicit drug use and 

previous psychotic experiences 
9 

Manrique-Garcia, 2012119 Cannabis NR Recreational 
prior personality disorders at conscription, IQ, disturbed behavior in 

childhood, social adjustment, risky use of alcohol, smoking, early adulthood 
degensocioeconomic position, use of other drugs, brought up in a city 

9 

Marmorstein, 2011120 Cannabis NR Recreational 
Depression at baseline, gender, psychosocial failure, occupational failure, 

crime 
8 

Martinez-Arevalo, 1994121 Cannabis NR Recreational unadjusted 7 

Mata, 2008122 Cannabis NR Recreational Age, gender, sex 8 

McCleery, 2006123 Cannabis NR Recreational Unadjusted 7 

McGrath, 2010124 Cannabis NR Recreational Sex, age, parental mental illness, hallucinations 8 

Meier, 2012125 Cannabis NR Recreational IQ 8 

Meier, 2016126 Cannabis NR Recreational sex 9 

Meier, 2018127 Cannabis NR Recreational 
IQ, sex, and adjusted for the non-independence of observations (twins 

nested within twin pairs) by using the SURVEYREG procedure in SAS 
9 

Mokrysz, 2016128 Cannabis NR Recreational 

maternal education, child sex, maternal depressive symptoms during 
pregnancy and up to eight months postnatal, depression items of the 

Crown–Crisp experiential index, alcohol use, cigarette, hyperactivity and 
conduct problems at age 11, mother suspected truancy at age 14, 

depressive symptoms at age 12, psychotic-like symptoms at age 12, 
cumulative cigarette use self-reported at age 15, cumulative alcohol use 

self-reported at age 15, ketamine, LSD, cocaine, ecstasy, amphetamine and 
inhalants, self-reported at age 15 

9 

Mustonen, 2018129 Cannabis NR Recreational 
prodromal symptoms, other substance use and parental psychosis, frequent 

alcohol use, daily tobacco smoking 
9 

Najman, 2005130 Cannabis NR Recreational unadjusted 7 

Nordmann,2018131 Cannabis NR Recreational 
body mass index, current or lifetime exposure to lamivudine/zidovudine and 

hazardous alcohol consumption 
9 



 

 

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

Patton, 2002132 Cannabis NR Recreational 
parental separation, parental education, current smoking, frequency of 

drinking, and use of other illicit drugs. 
9 

Pedersen, 2008133 Cannabis NR Recreational 

Fathers work situation,  Parental divorce,  Parental smoking,  Parental 
alcohol problems,  Parental support,  Parental monitoring,  Early pubertal 

maturation,  Level school marks,  Conduct problems,  Daily smoking,  
Alcohol problems, age 21 years,  Full secondary education, age 21 years,  

Living on social security, age 21 years 

5 

Price, 2009134 Cannabis NR Recreational 

age, family economic status, parental occupation, parental use of 
psychotropic medication, psychiatric diagnosis at the time of conscription, 

IQ score,  tobacco use, alcohol and other drug use, problem behaviour 
during childhood,  psychological adjustment, and social relations 

8 

Pritchard, 2019135 Cannabis NR Medical unadjusted 7 

Rasic, 2013136 Cannabis NR Recrational age, gender, school mark, family living situation, and alcohol use 7 

Roberts, 2010137 Cannabis NR Recreational age, ethnicity, and gender 5 

Rodriguez-Sanchez, 2010138 Cannabis NR Recreational Baseline performance, social, academic domain 8 

Romano, 2017139 Cannabis NR Recreational Gender, age 8 

Ross, 2020140 Cannabis NR Recreational sex and premorbid IQ 9 

San, 2012141 Cannabis NR Recreational unadjusted 7 

Sara, 2014142 Cannabis NR Recreational age, gender and diagnostic subtype 9 

Saurel-Cubizolles, 2014143 Cannabis NR Recreational demographic and social risk factors, body mass index, tobacco, alcohol, 8 

Schimmelmann, 2012144 Cannabis NR Recreational unadjusted 7 

Silins, 2014145 Cannabis NR Recreational 

School problems (excluding social),  Conduct disorder,  Attentional 
problems,  Smoked 3+ cigarettes in life,  Drank 3+ alcoholic drinks in life,  
Other illicit drug use before age 17 years,  Maximum mean depression 

score,  Sex, Ethnicity,  Socio-economic status,  Mother’s tobacco smoking 
status,  Father’s tobacco smoking status,  Mother’s drinking status,  Father’s 

drinking status,  Highest maternal education,  Highest paternal education,  
Parental divorce,  Antisocial peer activities,  Grade point average across 

three years,  Antisocial behaviour,  Childhood conduct problems,  Childhood 
attentional problems,  Any tobacco use,  Frequency of alcohol consumption 

(past 12 months), Other illicit drug use before age 17 years,  Major 
depression,  Family living standards,  Parental history of criminal offending,  
Ever used tobacco,  Ever used alcohol,  Other illicit drug use,  Symptoms of 
depression and anxiety,  Parental tobacco smoking status,  Parental history 

of alcohol problems,  Parental drinking status,  Parental illicit drug use,  
Parental history of problems with 

depression/anxiety/suicidal behaviour,  Mother’s education level at birth,  
Maximum parental education,  Father’s education level at birth,  Number of 

parental separations,  Parental divorce/separation by W6,  Deviant peer 
affiliations,  Peers ever used alcohol,  Peers ever used tobacco,  Peers ever 

used illicit drugs 

9 



 

 

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

Smith, 2010146 Cannabis NR Recreational creatinine 9 

Soderstorm, 2005147 Cannabis NR Recreational unadjusted 6 

Solowij, 2011148 Cannabis NR Recreational 
premorbid intellectual functioning, alcohol use and tobacco use, and 

psychological symptoms of anxiety and depression 
9 

Sorbara, 2003149 Cannabis NR Recreational 
age, gender, diagnosis, poor medication adherence, duration of untreated 

psychosis, 
9 

Stirling, 2005150 Cannabis NR Recreational Age at onset 6 

Strakowski, 2007151 Cannabis NR Recreational 

Age, Female sex, White ethnicity, Education, Baseline YMRS score, Baseline 
HDRS score, Mixed state, Psychotic, Bipolar disorder onset,Cannabis use 

disorder, Days of cannabis use in the previous monthg, Cannabis use 
disorder onset, Cannabis use severity score in the previous month, AUDs, 

AUD grouped by onset, Days alcohol used to intoxication in previous month, 
Other drug use disorder 

9 

Swift, 2008152 Cannabis NR Recreational sex, parental divorce/separation and parental smoking 9 

Tait, 2011153 Cannabis NR Recreational Cannabis group, age, gender, education 8 

Terhune, 1982154 Cannabis NR Recreational Interview status 9 

Terhune, 1992155 Cannabis NR Recreational Time of the dy, age 9 

Tijssen, 2010156 Cannabis NR Recreational Age,sex, and socioeconomic status 9 

Tzilos, 2005157 Cannabis NR Recreational age, ethnicity, and sex 8 

Valmaggia, 2014158 Cannabis NR Recreational unadjusted 8 

Van Der Meer, 2015159 Cannabis NR Recreational 
age, gender, use of other substances, alcohol use and baseline clinical 

outcome measures 
9 

Van Dijk, 2012160 Cannabis NR Recreational age, age of onset, baseline alcohol use, stimulant use, and SES at baseline 9 

van Gelder, 2010161 Cannabis NR Recreational 
maternal race/ethnicity, education, cigarette smoking, binge drinking, 

maternal age, prepregnancy BMI, and gestational weight gain 
8 

Van Laar, 2007162 Cannabis NR Recreational 

age, gender, education , urbanicity, employment and partner status; 
neuroticism, parental psychiatric history, childhood trauma , life-time 
alcohol use disorders, other substance use disorders , lifetime anxiety 
disorders, life-time mood disorders, and life-time psychotic symptoms 

9 

Van Os, 2002163 Cannabis NR Recreational 
Age, ex, ethnic Group, level of education, unemployment, and single marital 

status, urbanicity, experience with discrimination 
8 

van Ours, 2013164 Cannabis NR Recreational 

sexual abuse, physical abuse,  parents’ use of illicit drugs, abuse of alcohol, 
and criminality,  parental alcohol abuse or dependence,  parental offending 
history,  mother’s education; father’s education,  decile of the distribution 
of family income averaged over ages 0–10 years,  family socio-economic 

status 

9 

Wade, 2005165 Cannabis NR Recreational 
Age,male, two parents, income, rural area, race, family attachment, school 

attachment, peer attachment 
9 

Wilcox, 2004166 Cannabis NR Recreational age, sex, race-ethnicity,  free lunch status, early drug use, depression 9 

Zammit, 2002167 Cannabis NR Recreational 
Psychiatric diagnosis at conscription, IQ score, personality variables, alcohol 
misuse, family history of psychiatric illness, financial situation of the family, 

9 



 

 

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

and father's occupation 

Zammit, 2011168 Cannabis NR Recreational 

gender, parental social class, parental welfare benefit, parental marital 
status, housing, urban/rural index at birth, childhood measures of 

victimisation, depression, emotional and behavioural problems, tobacco, 
alcohol and other drug use, family history of depression, schizophrenia or 

any mental health illness in biological parents or grandparents 

9 

Woodward, 2014169 Dronabinol Oral Medical Unadjusted NA/9 

Walther, 2011170 Dronabinol 2,5 mg Oral capsule Medical NR NA 

Paton, 1977171 Marihuana NR Recreational unadjusted 7 

Bada, 2005172 Marijuana NR Recreational 
Maternal medical and obstetric complications, any hospitalization during 
pregnancy, maternal weight gain during pregnancy, PNC, maternal age, 

Medicaid insurance, and infant’s gender, and race 
8 

Bailey, 2020173 Marijuana NR Recreational 

delivery year (±1), delivery hospital (exact), maternal age (±1 year), 
maternal marital status (married, single), race (white, minority), parity (0, 1, 

2+), medical insurance (public, private), pregnancy smoking (yes, no), 
alcohol use (yes, no), benzodiazepine use (yes, no), opioid use (yes, no) 

9 

Berenson, 1996174 Marijuana NR Recreational 
maternal race, daily cigarette consumption, and use of alcohol while 

pregnant 
9 

Borowski, 2001175 Marijuana NR Recreational age, family structure, and welfare status 6 

Brook, 1998176 Marijuana Inhaled Recreational Age, gender 7 

Brook, 2002177 Marijuana NR Recreational 
Age, sex, parental educational level, family income, prior episodes of 

psychiatric disorders 
9 

Brook, 2011178 Marijuana NR Recreational sex, ethnicity, the two differing Tl schools 7 

Conner, 2015179 Marijuana NR Recreational smoking, other drug use, and African American race 8 

Culver, 1974180 Marijuana NR Recreational Alcohol use 6 

Epstein, 2013181 Marijuana NR Recreational Age, race 8 

Foshee, 2010182 Marijuana NR Recreational 
Family structure, parent education, and number of friends, sex, race, 

Individual context, Family context,Peer context, School context, Interaction 
terms 

8 

Fried, 1984183 Marijuana Inhaled Recreational 
mother's prepregnancy weight, maternal age, weight before pregnancy, sex 

of child, and nicotine use 
9 

Fried, 2005184 Marijuana NR Recreational 

pre-drug performance, family income, parental education, maternal use of 
alcohol, cigarettes, and marihuana during pregnancy, age and sex of subject, 

young adult’s cigarette and alcohol use,positive criteria forgeneralized 
anxiety, major depression, dysthymic disorder, attention 

deficit/hyperactivity disorder, conduct disorder, oppositional defiant 
disorder, alcohol dependence and abuse 

8 

Greenland, 1982102 Marijuana Inhaled Recreational Race, income, smoking, alcohol use, first physician visit 7 

Hanson, 2010185 Marijuana NR Recreational Age, ses 8 

Hendershot, 2010186 Marijuana NR Recreational alcohol, 6 

Hoffman, 2019187 Marijuana Inhaled Recreational gestational age at birth 9 



 

 

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

Jackson, 2016188 Marijuana NR Recreational 
Age, sex, race, zygosity, and socioeconomic status,other drug and alcohol 

use 
8 

Jamieson, 2010189 Marijuana NR Recreational 
substance use, demographic, socio-economic, perinatal, dental service 

utilization and oral healthrelated behaviour groups 
7 

Juon, 1997190 Marijuana NR Recreational gender 7 

Kandel, 1986191 Marijuana Inhaled Recrational 

Race, father’s education, grade average, minor delinquency, educational 
aspiration, closeness to father, closeness to mother, peer orientation, peer 

activity,  Father's hard liquor use,  Mother's hard liquor use,  Father's 
psychoactive use,  Mother's psychoactive use,  Depression score,  Separated 

from parent(s) before age 11 yr,  Family history of psychiatric problems,  
Ever used cigarettes,  Ever used alcohol Ever used other illicit drugs, High-

school dropout,  Highest yr of school completed,  No. of periods of 
employment,  No. of periods of unemployment, 

9 

Kerlin, 2018192 Marijuana NR 
Medical and 
Recreational 

Unadjusted 7 

Kim, 2017193 Marijuana NR Recreational age, gender, ethnicity 8 

Mark, 2015194 Marijuana NR Recreational age, race, education, cigarette smoking, alcohol, abuse, married 9 

McGee, 2005195 Marijuana NR Recreational 
Gender, experiencing depressed mood, high stress, and low parental 

attachment 
8 

McNaughton Reyes, 2014196 Marijuana NR Recreational 
other substances,emotional distress, family conflict, peer aggression, and 

dating abuse victimization 
8 

Melander, 2010197 Marijuana NR Recreational Adjusted, NR 6 

Metz, 2017198 Marijuana NR Recreational race, obstetrical history, BMI, tobacco 9 

Phatak, 2017199 Marijuana NR Recreational unadjusted 6 

Pogge, 2005200 Marijuana NR Recreational unadjusted 8 

Price, 2015201 Marijuana NR Recreational IQ 8 

Quinlivan, 2002202 Marijuana NR Recreational 
Maternal height, prepregnancy weight, age and race, newborn gestational 

age and gender, smoking and alcohol use 
8 

Ravikoff Allegretti, 2013203 Marijuana NR Recreational Adjusted, NR 7 

Rodriguez, 2019204 Marijuana NR Recreational 
Race/ethinicty, tobacco, age, other illicit substance use, and history of a 

psychiatric disorder 
9 

Romano, 2014205 Marijuana NR Recreational unadjusted 9 

Shiono, 1995206 Marijuana NR Recreational cigarette smoking, alcohol drinking, and vaginal infections. 9 

Shorey, 2014207 Marijuana NR Recreational unadjusted 8 

Shorey, 2014b208 Marijuana NR Recreational alcohol use, negative affect 9 

Shorey, 2015209 Marijuana NR Recreational Adjusted, NR 8 

Stein, 2020210 Marijuana NR Recreational 
maternal age, race/ethnicity, education, marital status, health insurance 

during pregnancy, parity, tobacco use during pregnancy, adequacy of 
prenatal care, psychiatric diagnoses, chronic conditions, pregnancy-related 

8 



 

 

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

conditions, and mode of delivery 

Straub, 2021211 Marijuana NR Recreational 

age,15 race/ethnicity, parity, body mass index (BMI) at delivery, diagnosis of 
type 2 diabetes,19 health insurance type (subsidized/Medicaid or other), 
use of Women, Infant and Children (WIC) program, self-reported tobacco 

use and alcohol use 

9 

Tashkin, 2012212 Marijuana Inhaled Recreational age and gender 8 

Temple, 2013213 Marijuana NR Recreational unadjusted 9 

Tien, 1990214 Marijuana NR Recreational unadjusted 7 

Visscher, 2003215 Marijuana NR Recreational 

age, race, marital status, income, number of prenatal visits, parity, twin 
status, infant gestational age, mother’s weight before pregnancy and weight 

gain during pregnancy, parity, substance use during pregnancy, diabetes, 
and hypertension 

8 

Weiland, 2015216 Marijuana NR Recreational unadjusted 8 

Wilkinson, 2015217 Marijuana NR Recreational 

marital status; age; race; history of incarceration; waiting list status; 
psychosis; chronic medical problems; war zone service; length of stay; 

expulsion from treatment; and baseline measures of violence, PTSD, drug 
and alcohol abuse, and employment 

9 

Witter, 1990218 Marijuana NR Recreational Unadjusted 6 

Zhang, 2014219 Marijuana NR Recreational latent time-invariant effects and lagged effects of dependent variables 7 

Zuckerman, 1989220 Marijuana NR Recreational Maternal age, gestational age, cigarettes, alcohol, 7 

Barlow, 2019221 Medical Cannabis NR Medical unadjusted 6 

O’Connel, 2019222 Medical Cannabis NR Medical unadjusted 7 

Vigil, 2017223 Medical Cannabis NR Medical Age, gender 9 

Yassin, 2019224 Medical Cannabis NR Medical unadjusted 7 

Pawasarat, 2020225 Medical Marijuana NR Medical unadjusted 7 

Maida, 2008226 
Nabilone 0,5 mg 

Nabilone 1 mg up to 2 mg/d 
Oral Medical Baseline symptom record, propensity score 7 

Cameron, 2014227 Nabilone 1,4 mg to 4 mg Oral capsule / powder Medical NR 6 

Capano, 2020228 

Soft gel 15.7 mg CBD, 0.5 mg THC, 0.3 
mg cannabidivarin (CBDV), 0.9 mg 
cannabidiolic acid (CBDA), 0.8 mg 
cannabichrome (CBC), and >1% 

botanical terpene blend 

NR Medical unadjusted 4 

Cross-sectional studies 

Adejumo, 2017229 Cannabis NR Recreational 
age, gender, race, socioeconomic status, insurance type, hypertension, DM, 

dyslipidemia, metabolic syndrome, obesity, tobacco 
NA 

Asbridge, 2005230 Cannabis NR Recreational Demographic characteristics, driver experience, and substance use NA 

Ashtari, 2011231 Cannabis NR Recreational unadjusted NA 

Bahorik, 2013232 Cannabis NR Recreational Multiple inference testing NA 

Bersani, 2002233 Cannabis NR Recreational unadjusted NA 

Borschmann, 2014234 Cannabis NR Recreational Sex, age NA 



 

 

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

Chruchwell, 2010235 Cannabis NR Recreational unadjusted NA 

Chye, 2017a236 Cannabis NR Recreational unadjusted NA 

Chye, 2017b237 Cannabis NR Recreational unadjusted NA 

Cuttler, 2012238 Cannabis NR Recreational unadjusted NA 

Dharmawardene, 2017239 Cannabis NR Recreational Gender, age, ethnicity, diagnosis, cudit-r, audit NA 

Estrada, 2011240 Cannabis NR Recreational unadjusted NA 

Fonseca-Pedrero, 2020241 Cannabis NA Recreational 
gender, age, socio-economic level, smoking, alcohol use, emotional and 

behavioral problems, and IQ 
NA 

Gilman, 2014242 Cannabis NR Recreational age, sex, alcohol use, and cigarette smoking NA 

Gonzalez, 2012243 Cannabis NR Recreational 12-month alcohol and nicotine use NA 

Grant, 1973244 Cannabis NR Recreational unadjusted NA 

Guvendeger Doksat, 2017245 Cannabis NR Recreational Unadjusted NA 

Harley, 2010246 Cannabis NR Recreational gender, age, socio-economic status and family psychiatric history NA 

Honarmand, 2011247 Cannabis NR Recreational 
Age, sex, education, EDSS, alcohol consumption, depression, anxiety, and 

fatigue 
NA 

Hooper, 2014248 Cannabis NR Recreational sociodemographic variables, ADHD combined type and conduct disorder NA 

Houston, 2011249 Cannabis NR Recreational 
Education, Ethnicity, Employment, Depression, Alcohol, Cumulative sexual 

exposure 
NA 

Jager, 2007250 Cannabis NR Recreational Alcohol use,cigarettes NA 

Jager, 2010251 Cannabis NR Recreational Age, country NA 

Jonsdottir, 2013252 Cannabis NR Recreational unadjusted NA 

Kiang, 2012253 Cannabis NR Recreational unadjusted NA 

Lamers, 2006254 Cannabis NR Recreational Lifetime alcohol use, Lifetime THC use, THC abstinence NA 

Lev-Ran, 2012255 Cannabis NR Recreational unadjusted NA 

Loberg, 2012256 Cannabis NR Recreational unadjusted NA 

Mann, 2007257 Cannabis NR Recreational age, gender, region, income, education, and marital status NA 

McHale, 2008258 Cannabis NR Recreational unadjusted NA 

Messinis, 2006259 Cannabis NR Recreational (age, education level, estimated premorbid IQ, sex, severity of depression NA 

Morgan, 2010260 Cannabis NR Recreational unadjusted NA 

Morgan, 2012261 Cannabis NR Recreational unadjusted NA 

Negrete, 1986262 Cannabis NR Recreational unadjusted NA 

Nestor, 2008263 Cannabis NR Recreational education, verbal IQ, and mood NA 

Nunez, 2016264 Cannabis NR Recreational 
Sociodemographic, clincal variables, sex, years of cannabis use, amount of 
current tobacco consumption,  amount of current alcohol consumption, 

medication 
NA 

Paruk, 2016265 Cannabis NR Recreational unandjusted NA 

Pope, 2003266 Cannabis NR Recreational 
age, sex, ethnicity, mother’s and father’s educational attainment, parental 

household income, and presence of substance abuse or psychiatric 
disorders in a first-degree relative, VIQ, ADHD, childhood antisocial behavior 

NA 

Pujol, 2014267 Cannabis NR Recreational Years of education NA 



 

 

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

Quednow, 2005268 Cannabis NR Recreational Verbal IQ NA 

Rabin, 2013269 Cannabis NR Recreational Age, CPD (cigarettes smoked per day) NA 

Ray, 1978270 Cannabis NR Recreational Unadjusted NA 

Ringen, 2010271 Cannabis NR Recreational 
diagnosis, age, gender, years of education, pre-morbid academic functioning 

and daily tobacco use 
NA 

Rodgers, 2000272 Cannabis NR Recreational unadjusted NA 

Rossow, 2009273 Cannabis NR Recreational 
Gender, age, impulsivity, problems score, frequently intoxicated, other illicit 

drugs, depression, anxiety 
NA 

Salyers, 2001274 Cannabis NR Recreational adjusted, NR NA 

Schweinsburg, 2011275 Cannabis NR Recreational life-time use of other drugs NA 

Scnhell, 2009276 Cannabis NR Recreational psychopathological symptoms, education and nicotine use NA 

Scott, 2009277 Cannabis NR Recreational 
Age, gender, Child 

Behavior Checklist score 
NA 

Shariff, 2017278 Cannabis NR Recreational 
age, sex, race/ethnicity, family income, systemic conditions (diabetes), 

substance use (alcohol and smoking) and periodontal treatment 
NA 

Smith, 2014279 Cannabis NR Recreational Total brain volume, nicotine use, SGAs dose-year, duration of illness NA 

Solowij, 2002280 Cannabis NR Recreational FSIQ, age, duration of cannbis use, recency of cannabis use NA 

Soueif, 1976281 Cannabis NR Recreational unadjusted NA 

Takagi, 2011282 Cannabis NR Recreational Verbal IQ NA 

Tamm, 2013283 Cannabis NR Recreational 
age, gender, IQ, socioeconomic status, and frequency of alcohol use and 

tobacco use in the past year 
NA 

Taurah, 2013284 Cannabis NR Recreational Age, alcohol, amphetamine, cannabis, cocaine, heroin, and ketamin NA 

Thames, 2014285 Cannabis NR Recreational age, premorbid IQ, and frequency and amount of current alcohol use NA 

Varma, 1988286 Cannabis NR Recreational unadjusted NA 

Verdejo-Garcia,2013287 Cannabis NR Recreational sex, age, smoking status, and IQ NA 

Wadsworth, 2005288 Cannabis NR Recreational 
IQ, age, sleep length, alcohol consumption, anxiety, depression and 

neuroticism 
NA 

Wiles, 2006289 Cannabis NR Recreational psychotropic drugs and therapy NA 

Williams, 1985290 Cannabis NR Recreational unadjusted NA 

Yucel, 2008291 Cannabis NR Recreational unadjusted NA 

Shannon, 2019292 CBD 25 mg/day Oral capsule Medical unadjusted NA 

Bailey, 1998293 Marijuana NR Recreational 

Lifetime number of partners, frequency of having sex while high, survival 
sex, age when had first sexual intercourse, and number of dependency 

symptoms, how well partner was known to respondent, whether 
respondent talked to partner about the risk of AIDS, and whether 

respondent planned to have sex, degree of worry about getting AIDS, 
motivation to use condoms in response to knowledge about AIDS, gender, 

race, public assistance, school attendance, age when first homeless 

NA 

Bailey, 2006294 Marijuana NR Recreational 
Background characteristics, Miscarriages, Modifiable pregnancy health 

behaviors, Prenatal care utilizationa, Weight gain, Smoking, Alcohol, Hard 
NA 



 

 

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

illicit drugs 

Chang, 2006a295 Marijuana NR Recreational age NA 

De Boni, 2011296 Marijuana NR Recreational 
age, gender, type of vehicle (motorcycle, car, or other) or role in the 

accident, alcohol 
NA 

Eaton, 2007297 Marijuana NR Recreational race or ethnicity, age, and grades earned in school NA 

Giletta, 2012298 Marijuana NR Recreational gender, age, ethnicity, parent educationallevel NA 

Greenland, 1983299 Marijuana NR Recreational age NA 

Kingree, 2000300 Marijuana NR Recreational 
Participant’sdemographic characteristics, AIDS knowledge, attitudes toward 

condoms, future orientation 
NA 

Kingree, 2002301 Marijuana NR Recreational gender, race, self-restraint, emotional distress, age at event, alcohol use NA 

Kingree, 2003302 Marijuana NR Recreational 
demographic characteristics, AIDS knowledge, attitudes toward condoms, 

and future orientation 
NA 

Leigh, 2008303 Marijuana NR Recreational age, drinking before sex, and drug use before sex NA 

Levy, 2019304 Marijuana NR Recreational age (continuous), sex, and race/ethnicity NA 

Linn, 1983305 Marijuana Inhaled Recreational 
age, race, education, welfare status, cigarette smoking at delivery, alcohol 

consumption during the first trimester of pregnancy, parity, previous 
stillbirths, induced abortions, miscarriages, and ponderal index 

NA 

Mahmood, 2010306 Marijuana NR Recreational lifetime occasions of other drug, tobacco use NA 

Mass, 2001307 Marijuana NR Recreational age and urinalysis result NA 

McMahon, 2006308 Marijuana NR Recreational unadjusted NA 

Medina, 2007309 Marijuana NR Recreational unadjusted NA 

Medina, 2007a310 Marijuana NR Recreational total intracranial volume NA 

Medina, 2007b311 Marijuana NR Recreational individual variability in brain size NA 

Mir, 2012312 Marijuana Inhaled Recreational unadjusted NA 

Muula, 2013313 Marijuana NR Recreational Age, sex NA 

Nabors, 2009314 Marijuana NR Recreational Adjusted, NR NA 

Ortiz, 2018315 Marijuana NR Recreational sex, age, healthcare coverage, oral sex partners and periodontitis NA 

Petronis, 1990316 Marijuana NR Recreational unadjusted NA 

Sanders, 2010317 Marijuana NR Recreational partner status, age, and ethnicity NA 

Taliaferro, 2019318 Marijuana NR Recreational unadjusted NA 

Terry-McElrath, 2014319 Marijuana NR Recreational 

simultaneous alcohol and marijuana use status, average miles driven per 
week, gender, race/ ethnicity, number of parents in the home, average 

parental education, college plans, grade point average, evenings out during 
the week for recreation, truancy, population density, region, and year 

NA 

Tucker, 2010320 Marijuana NR Recreational 
race/ethnicity, age, education, pregnancy status, Drug Abuse Screening Test 

score, and Alcohol Use Disorders Identifi cation Test score 
NA 

Tucker, 2012321 Marijuana NR Recreational gender, race/ethnicity, age, and education NA 

Tucker, 2013322 Marijuana NR Recreational 
age, race/ethnicity, and years of education attitudes about condoms, HIV 

knowledge, and gender-related beliefs 
NA 

Walton, 2009323 Marijuana Inhaled Recreational demographics, weapon carriage, binge drinking, cigarette smoking, and NA 



 

 

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

marijuana use 

Yan, 2010324 Marijuana Inhaled Recreational 

Violence engagement, Physical fighting, Gang membership or Involvement, 
Substance use past year Alcohol use, Binge drinking, Other drug use, 

Emotional well-being, Self-worth, Social competency, Prosocial behaviors, 
Parental/familiar factors 

NA 

Plevinsky, 2019325 Marijuana NR Recreational Unadjusted NA 

Randomized controlled trials 

Almog, 2020326 
Bedrocan 

CBD 
Inhaled Medical NA High 

Abrams, 2003327 
Cannabis 
Δ⁹-THC 

Inhaled 
Oral capsule 

Medical NA High 

Abrams, 2007328 Cannabis Inhaled Medical NA Unclear 

Carroll, 2004329 Cannabis Oral capsule (Cannador) Medical NA Unclear  

Chang, 1979330 Cannabis Inhaled Medical NA Unclear 

Chang, 1981331 Cannabis Inhaled Medical NA High 

Cooper, 2016332 
Cannabis 

Inactive Cannabis 
Inhaled Medical NA Low 

Corey-Bloom, 2012333 Cannabis Inhaled Medical 
NA High 

Ellis, 2008334 Cannabis inhaled Medical NA Unclear 

Greenwald, 2000335 Cannabis Inhaled Medical NA Low 

Harotounian, 2016336 Cannabis 
Inhaled 

Oral 
Medical NA NA 

Isaac, 2005337 Cannabis NR Recreational NA High 

Kraft, 2008338 Cannabis Oral capsule Medical NA Low 

Naftali, 2013339 Cannabis Inhaled Medical NA High 

Shelef, 2016340 Cannabis Oral Medical NA NA 

Strasser, 2006341 
Cannabis 
Δ⁹-THC 

Oral gelatine capsule Medical NA High 

Vaney, 2004342 Cannabis Oral capsule Medical NA High 

Wade, 2003343 Cannabis Sublingual spray Medical 
NA Unclear 

Wallace, 2015344 Cannabis Inhaled Medical 
NA Unclear 

Ware, 2010345 Cannabis Inhaled (single smoked) Medical NA Unclear 

Wilsey, 2008346 Cannabis Inhaled Medical 
NA Unclear 

Wilsey, 2013347 Cannabis Inhaled Medical 
NA Low 



 

 

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

Zajicek, 2003348 Cannabis Oral capsule Medical NA Unclear 

Zajicek, 2012349 Cannabis Oral gelatine capsule Medical NA Low 

Bergamaschi, 2011350 CBD Oral gelatine capsule Medical NA Unclear 

Boggs, 2018351 CBD Oral Medical NA High 

Crippa, 2011352 CBD Oral gelatine capsule Medical NA Unclear 

Devinsky, 2017353 CBD Oral solution Medical NA Low 

Devinsky, 2018354 CBD Oral solution Medical NA Moderate 

GWP clobazam, 2018355 CBD Oral solution Medical NA Low 

GWP fatty liver, 2014356 
CBD Oral hard gelatine 

capsule 
Medical NA Low 

Hunter, 2018357 CBD Transdermic Medical NA Low 

Irving, 2018358 
CBD Oral hard gelatine 

capsule 
Medical NA High 

Jadoon, 2016359 
CBD 

THCV 
CBD +THCV 

Oral Medical NA Low 

McGuire, 2018360 CBD Oral solution Medical NA Unclear 

Miller, 2020361 CBD Oral solution Medical NA Low 

Naftali, 2017362 CBD Oral Medical NA High 

Salim, 2005363 CBD Oral capsule Medical NA Low 

Taylor, 2018364 CBD Oral solution Medical NA Low 

Thiele, 2018365 CBD Oral solution Medical NA Moderate 

Thiele, 2020366 
CBD Oral solution 100 

mg/ml 
Medical NA Low 

Xu, 2019367 CBD Oral oil Medical NA Low 

Karst, 2003368 
CT-3 (1',1'dimethylheptyl-Delta8-

tetrahydrocannabinol-11-oic acid) 10 
mg cps 

Oral capsule Medical NA High 

Rukwied, 2003369 HU210 Skin patch Medical NA Low 

Hutcheon, 1983370 Levonantradol 0,5 / 0,75 / 1 mg 
Intramuscular  

ampoules 
Medical NA High 

Heim, 1984371 Levonantradol 0,5 mg Intramuscular Medical NA High 

Sheidler, 1984372 Levonantradol 1 mg i.m. Intramuscular Medical NA Low 

Jain, 1981373 

Levonantradol 1,5 mg 
Levonantradol 2 mg 

Levonantradol 2,5 mg 
LevonantradoL 3 mg 

Intramuscular Medical NA Unclear 

Cobellis, 2011374 
micronized N-

Palmitoylethanolamine– 
transpolydatin (400 mg + 40 mg 

Oral Medical NA Low 



 

 

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

twice a day 

Ahmedzai, 1983375 Nabilone Oral capsule Medical NA Unclear 

Beaulieu, 2006376 Nabilone Oral capsule Medical 
NA High 

Chan, 1987377 Nabilone Oral capsule Medical NA High 

Crawford, 1986378 Nabilone Oral capsule Medica NA High 

Dalzell, 1986379 Nabilone Oral capsule Medical NA Moderate 

Einhorn, 1981380 Nabilone Oral capsule Medical NA Unclear 

Fabre, 1981381 Nabilone Oral capule Medical NA High 

Frank, 2008382 Nabilone Oral capsule Medical NA Unclear 

Fraser, 2009383 Nabilone Oral capsule Medical NA High 

George, 1983384 Nabilone Oral capsule Medical NA High 

Glass, 1981385 Nabilone Oral capsule Medical NA High 

Herman, 1979386 Nabilone Oral capsules Medical NA Unclear 

Hermann, 2019387 Nabilone Oral Medical NA Unclear 

Jetly, 2015388 Nabilone Oral tablet Medical NA Unclear 

Johansson, 1982389 Nabilone Oral Medical NA High 

Jones, 1982390 Nabilone Oral Medical NA High 

Kalliomaki, 2012391 Nabilone Oral capsule Medical NA High 

Levitt, 1982392 Nabilone Oral Medical NA High 

Niederle, 1986393 Nabilone Oral Medical NA Unclear 

Niiranen, 1985394 Nabilone Oral Medical NA High 

Niiranen, 1987395 Nabilone Oral Medical NA High 

Pini, 2012396 Nabilone Orale capsule Medical NA High 

Pinsger, 2006397 Nabilone Oral capsule Medical NA Low 

Pomeroy, 1986398 Nabilone Oral capsule Medical NA High 

Pooyania, 2010399 Nabilone Oral tablet Medical NA Unclear 

Redmond, 2008400 Nabilone Oral Medical NA High 

Skrabek, 2008401 Nabilone Oral Medical NA Unclear 

Steele, 1980402 Nabilone Oral capsule Medical NA High 

Toth, 2012403 Nabilone Oral capsule Medical 
NA Low 

Turcotte, 2015404 Nabilone Oral capsule Medical NA Low 

Wada, 1982405 Nabilone Oral capsules Medical NA Unclear 

Wissel, 2006406 Nabilone Oral capsule Medical 
NA High 

Blake, 2006407 Nabiximols Oromucosal spray Medical 
NA Unclear 



 

 

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

Collin, 2007408 Nabiximols Oromucosal spray Medical NA Unclear 

Collin, 2010409 Nabiximols Oromucosal spray Medical NA Unclear 

Conte, 2009410 Nabiximols Oromucosal spray Medical NA High 

Duran, 2010411 Nabiximols Oromucosal spray Medical NA High 

Fallon, 2017412 Nabiximols Oromucosal spray Medical NA Unclear 

Lichtman, 2018413 Nabiximols Oromucosal spray Medical NA High 

Lynch, 2014414 Nabiximols Oromucosal spray Medical NA Unclear 

Moreno, 2016415 Nabiximols Oromucosal spray Medical NA High 

Novotna, 2011416 Nabiximols Oromucosal spray Medical NA High 

Nurmikko, 2007417 Nabiximols Oromucosal spray Medical 
NA 

High 

Portenoy, 2012418 Nabiximols Oromucosal spray Medical NA Unclear 

Serpell, 2012419 Nabiximols Oromucosal spray Medical NA Unclear 

Serpell, 2014420 Nabiximols Oromucosal spray Medical 
NA High 

Aragona, 2008421 
Nabiximols Oralmucosal sublingual 

spray 
Medical NA High 

Berman, 2004422 Nabiximols Oromucosal spray Medical NA High 

Cooper, 2017423 Nabiximols Oromucosal spray Medical NA Unclear 

Johnson, 2010424 Nabiximols Oromucosal spray Medical 
NA Unclear 

Kavia, 2010425 Nabiximols Oromucosal spray Medical NA High 

Leocani, 2015426 Nabiximols Oromucosal spray Medical NA Unclear 

Markovà, 2019427 Nabiximols Oromucosal spray Medical NA Low 

Rog, 2005428 Nabiximols Oromucosal spray Medical 
NA Low 

Selvarajah, 2010429 
Nabiximols Oromucosal spray 

sublingually 
Medical NA High 

Tomassini, 2014430 Nabiximols Oromucosal spray Medical NA High 

Vachovà, 2014431 Nabiximols Oromucosal spray Medical NA Unclear 

Wade, 2004432 Nabiximols Oral spray Medical 
NA High 

Staquet, 1978433 
Nitrogen-containing benzopyran 

derivative 
(NIB) 4 mg 

Oral capsule Medical NA High 

Andresen, 2016434 PEA-um 600 mg Oral microgranules Medical NA Low 



 

 

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

Huggins, 2012435 
PF-04457845 (potent and selective 

fatty acid amide hydrolase-1 (FAAH1) 
inhibitor) 

Oral Medical 
NA High 

Liem-Moolenar, 2010436 THC Inhaled Medical NA Low 

Wallace, 2007437 THC Inhaled Medical NA Low 

Germini, 2017438 um-PEA 600 mg Oral Medical NA Low 

Karniol, 1973439 Δ8-THC and Δ⁹-THC Inhaled Medical NA High 

Ahmed, 2014440 Δ⁹-THC Oral tablet Medical NA low 

Ball, 2015441 Δ⁹-THC Oral gelatin capsule Medical NA High 

Barkus, 2010442 Δ⁹-THC Intravenous Medical NA Low 

Beal, 1995443 Δ⁹-THC Oral capsule Medical NA High 

Beaumont, 2009444 
Δ⁹-THC 

 
Oral Medical NA High 

Bhattacharyya, 2009445 
Δ⁹-THC 

CBD 
Oral capsule Medical NA Moderate 

Bhattacharyya, 2015446 Δ⁹-THC Oral capsule Medical NA Low 

Bossong, 2008447 Δ⁹-THC Inhaled Medical NA Low 

Brisbois, 2011448 Δ⁹-THC Oral capsule Medical NA High 

Buggy, 2003449 Δ⁹-THC Oral capsule Medical 
NA High 

Cooper, 2013450 
Δ⁹-THC 

Cannabis 
Oral capsule 

Inhaled 
Medical NA Low 

D’Souza, 2004451 Δ⁹-THC Intravenous Medical NA Low 

D’Souza, 2008452 Δ⁹-THC Intravenous Medical NA Low 

D’Souza, 2009453 Δ⁹-THC Intravenous Medical NA Low 

D’Souza, 2012454 Δ⁹-THC Intravenous Medical NA Low 

de Vries, 2016455 Δ⁹-THC Oral Medical NA Unclear 

de Vries, 2017456 Δ⁹-THC Oral Medical NA Unclear 

Esfandyari, 2006457 Δ⁹-THC Oral Medical NA Unclear 

Frytak, 1979458 Δ⁹-THC Oral gelatin capsule Medical NA High 

Gralla, 1984459 Δ⁹-THC Oral capsule Medical NA Unclear 

Haney, 2006460 Δ⁹-THC Oral capsule Medical NA High 

Issa, 2014461 Δ⁹-THC Oral tablet Medical NA Unclear 

Karniol, 1975462 
Δ⁹-THC 

CBN 
Δ⁹-THC+ CBN  

Oral Medical NA High 

Killesein, 2002463 
Δ⁹-THC 

Cannabis 
Oral capsule Medical NA H 

Killestein, 2002464 
Δ⁹-THC 

Cannabis 
Oral capsule Medical NA Unclear 



 

 

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

Kleinloog, 2012465 Δ⁹-THC Inhaled Medical NA Low 

Klooker, 2010466 Δ⁹-THC Oral Medical NA High 

Lane, 1991467 Δ⁹-THC Oral Medical NA High 

Langford, 2013468 Δ⁹-THC Oromucosal spray Medical 
NA High 

Lee, 2013469 Δ⁹-THC Oral Medical NA Low 

Levin, 2011470 Δ⁹-THC Oral gelatine capsule Medical NA High 

Levin, 2016471 Δ⁹-THC Oral gelatine capsule Medical NA High 

Libman, 1985472 Δ⁹-THC Oral capsule Medical NA Low 

Malik, 2016473 Δ⁹-THC Oral capsule Medical NA High 

McCabe, 1988474 Δ⁹-THC Oral capsule Medical NA High 

Morgan, 2018475 
Δ⁹-THC 

CBD 
Δ⁹-THC + CBD 

Inhaled Medical NA Moderate 

Muller-Vahl, 2001476 Δ⁹-THC Oral gelatine capsule Medical NA High 

Muller-Vahl, 2003477 Δ⁹-THC Oral gelatine capsule Medical 
NA 

High 

Naef, 2003478 Δ⁹-THC Oral capsule Medical NA Low 

Narang, 2008479 Δ⁹-THC Oral capsule Medical NA Low 

Neidhart, 1981480 Δ⁹-THC Oral capsule Medical NA High 

Noyes, 1975a481 
Δ⁹-THC Oral capsule (sesame 

oil) 
Medical NA Unclear 

Noyes, 1975b482 
Δ⁹-THC Oral capsule (sesame 

oil) 
Medical 

NA Unclear 

Orr, 1981483 
Δ⁹-THC Oral gelatine capsule 

(0,12 ml seasme oil) 
Medical NA Unclear 

Petro, 1981484 Δ⁹-THC Oral capsule Medical NA High 

Radhakrishnan, 2015485 Δ⁹-THC Intravenous Medical NA Low 

Rintala, 2010486 Δ⁹-THC Oral Medical 
NA High 

Roberts, 2006487 Δ⁹-THC Oral capsule Medical NA Low 

Roitman, 2014488 Δ⁹-THC Oral oil Medical NA High 

Sallan, 1975489 
Δ⁹-THC Oral gelatine capsule 

(0,12 ml sesame oil 
suspension) 

Medical NA High 

Sallan, 1980490 
Δ⁹-THC Oral capsule (0,12 ml 

sesame oil suspension) 
Medical NA Moderate 

Schimirigk, 2017491 Δ⁹-THC Oral Medical NA Unclear 

Schlienz, 2018492 Δ⁹-THC Oral capsule Medical NA Unclear 



 

 

Legend. Δ⁹-THC, delta-9-tetrahydrocannabinol; CBD, cannabidiol; CBN, Cannabinol; NA, not available; NOS, Newcastle-Ottawa scale for observational studies; NR, not 

reproted, RoB, risk of bias for randomized controlled trials; THC, tetrahydrocannabinol; THCV, Tetrahydrocannabivarin 

  

Single Study Type of cannabis 
Route of 

administration 

Type of use 
(recreational vs 

medical) 
Variables adjustment / matching RoB/ NOS 

Cannabis Inhaled cannabis 
cigarettes 

Seeliing, 2006493 Δ⁹-THC Oral gelatine capsule Medical NA Low 

Svendsen, 2004494 
Δ⁹-THC Oral capsule (sesame 

oil) 
Medical NA Low 

Thomas, 1982495 Δ⁹-THC Oral Medical 
NA 

Unclear 

Timpone, 1997496 Δ⁹-THC Oral Medical NA High 

Tomida, 2006497 
Δ⁹-THC 

CBD 
Sublingual (oromucosal 

spray) 
Medical 

NA 
Unclear 

Van Amerongen, 2017498 Δ⁹-THC Oral Medical NA Unclear 

Van Amerongen, 2018499 Δ⁹-THC Oral tablet Medical NA Unclear 

van den Elsen, 2015a500 Δ⁹-THC Oral Medical NA Unclear 

van den Elsen, 2015b 501 Δ⁹-THC Oral tablet Medical NA High 

Vandrey, 2013502 
Δ⁹-THC 

Cannabis 5 puff 
Oral capsule 

Inhaled 
Medical NA Unclear 

Volicer, 1997503 Δ⁹-THC Oral capsule Medical NA High 

Walter, 2016504 Δ⁹-THC Oral capsule Medical NA Low 

Walther, 2006505 Δ⁹-THC Oral capsule Medical NA NA 

Wilsey, 2016506 Δ⁹-THC Oral capsule Medical NA Unclear 

Wong, 2012507 Δ⁹-THC Oral Medical NA HIgh 

Zadikoff, 2011508 Δ⁹-THC Oral tablet Medical NA Low 

Zajicek, 2005509 
Δ⁹-THC 

Cannabis 
Oral Capsule Medical NA Low 

Zimmer, 1976510 Δ⁹-THC Oral olive oil Medical NA High 

Zuardi, 1982511 
Δ⁹-THC 

CBD 
Δ⁹-THC+ CBD 

Oral capsule Medical NA High 

Freeman, 2006512 Δ⁹-THC + CBD Oral Medical NA High 
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