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INTRODUCTION
Adolescence marks a period characterized by complex and dynamic changes that directly 
influence individuals’ personalities and social performance development.1 These transforma-
tions contribute to the development of various types of behaviors, including experimentation 
with drugs,2 alcohol, medications, and other psychoactive substances,3 making adolescence a 
critical phase vulnerable to starting substance use, including psychotropic drugs.4 Drug use 
disorders severely affect children and adolescents’ physical and mental health.5

The scientific literature underscores the widespread prevalence of psychotropic sub-
stance use among adolescents globally. A study performed in Poland showed that 10.8% of 
respondents aged 13 to 17 had consumed psychotropic drugs, such as cannabis, cocaine, or 
heroin, at least once.6 Similarly, a survey on drug use among Brazilian adolescents indicated 
cannabis as the second most commonly used substance, following alcohol.7

Different factors contribute to adolescents’ susceptibility to drug consumption.7-10 In the 
family environment, permissive relationships regarding smoking and alcohol consumption, 
particularly among males, predict substance use.8 Furthermore, social determinants such as 
strain family relationships,7 low maternal education levels, non-white-collar parental occu-
pations, economic hardships within the community, and high poverty and unemployment 
levels at 18 years are the risk factors for drug use in adolescence.10 In the school environ-
ment, adolescents who experience or perpetrate bullying demonstrate a higher prevalence 
of substance use.9
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ABSTRACT
BACKGROUND: Adolescence is characterized by complex and dynamic changes, often involving experi-
mentation, including the use of psychotropic substances. Although it is well-established that recreational 
psychotropic drugs are associated with suicide ideation in adults, evidence of this association in adoles-
cents remains limited. 
OBJECTIVE: To investigate the relationship between suicide ideation and psychotropic recreational drug 
use among adolescents.
DESIGN AND SETTING: Systematic review with meta-analysis developed at Universidade Federal de 
Uberlândia (UFU) and Universidade Estadual de Campinas (UNICAMP), Brazil.
METHODS: A search across eight electronic databases for observational studies, without language or pub-
lication year restrictions, was conducted. The Joanna Briggs Institute tool was used to assess the risk of bias. 
Random-effects meta-analyses and odds ratios were used to measure the effects.
RESULTS: The search yielded 19,732 studies, of which 78 were included in the qualitative synthesis and 32 
in the meta-analysis. The findings indicated that suicidal ideation was 1.96 times more likely (95% confi-
dence interval, CI = 1.47; 2.61) for adolescents who used some drug recurrently and 3.32 times more likely 
(95%CI = 1.86; 5.93) among those who abused drugs. Additionally, adolescents who used cannabis were 
1.57 times more likely (95%CI = 1.34; 1.84) to experience suicide ideation compared with non-users, while 
cocaine users had 2.57 times higher odds (95%CI = 1.47; 4.50). 
CONCLUSIONS: Psychotropic recreational drug use is associated with suicidal ideation among adoles-
cents regardless of current or previous use, abuse, or type of substance used.
SYSTEMATIC REVIEW REGISTRATION: Registered in the PROSPERO database under the identification num-
ber CRD42021232360. https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42021232360. 
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A study by the United Nations Office on Drugs and Crime 
revealed a 30% global increase in drug use between 2009 and 
2018,11 along with a 10% increase in suicide rates between 2006 
and 2018.12 Annually, 800,000 individuals worldwide die by sui-
cide, making it the second principal cause of death among young 
women and the third among young men.13

Suicidal ideation in adolescents is influenced by biological, 
psychological,14 and socioeconomic factors.15 Developing suicidal 
ideation, meaning the existence of suicidal thoughts by adolescents, 
is related to the feeling of not belonging to the school environment, 
low resilience, the existence of stress factors throughout life,16 the 
presence of depressive symptoms, bullying and other types of vio-
lence, and tobacco and alcohol consumption.17,18 Symptoms such 
as sadness, self-hatred, fatigue, self-deprecation, and crying are 
associated with depression and suicidal ideation, with loneliness 
being particularly correlated.19 The prevalence of suicidal ideation 
among adolescents ranges between 15 and 25%, representing a 
significant global public health care concern.20

A previous systematic review of 108 included studies highlighted 
positive associations between different substances, such as alcohol, 
tobacco, cannabis, illicit drugs, and non-medical use of prescription 
drugs and suicidal ideation in adults.21 However, robust evidence eval-
uating the consumption of psychotropic recreational drugs and their 
relationship with suicidal ideation among adolescents remains limited. 

OBJECTIVE
This systematic review aimed to compare suicidal ideation 
among adolescents who did and did not use psychotropic rec-
reational drugs.

METHODS

Protocol registration
The protocol for this systematic review was based on the 
Preferred Reporting Items for Systematic Review and Meta-
Analysis Protocols (PRISMA-P) guidelines22 and registered in 
the International Prospective Register of Systematic Reviews 
(PROSPERO) database (http://www.crd.york.ac.uk/PROSPERO) 
under the number CRD42021232360. The Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines23 and the Joanna Briggs Institute (JBI) Manual for 
Evidence Synthesis24 were used to conduct this systematic review.

Research question
This systematic review aimed to answer the following guiding 
question based on the Population, Exposition, Comparator, and 
Outcome (PECO) acronym: “Is the use of psychotropic recre-
ational drugs associated with a higher chance of suicide ideation 
among adolescents?”

Inclusion criteria
Observational studies (prospective or retrospective) comparing 
suicidal ideation (outcome) between adolescents in the school 
environment (population) who reported psychotropic recre-
ational drug use (exposition) and adolescents who did not use 
psychotropic recreational drugs (comparator).

Including the classifications of the World Health Organization 
(10–19 years old) and the United Nations (15–24 years old), the age 
range of 10–24 years was considered as adolescents in this study. 

We defined cannabis, cocaine, ecstasy, LSD, heroin, amphet-
amine, glue-sniffing, and cracks as psychotropic drugs. The assess-
ment of suicidal ideation can be primary (questionnaire/interview) 
or secondary (database or reports). 

There were no restrictions on publication language or year. 

Exclusion criteria
The exclusion criteria were as follows: studies that evaluated the 
relationship between alcohol or tobacco use alone and suicide 
ideation, studies performed in psychiatric clinics, studies with 
specific groups of adolescents (ethnic minorities, indigenous 
populations, or adolescents with mental disorders), studies that 
did not include adolescents in the school environment, studies 
performed with university students, or postmortem assessments.

Sources of information and search
Electronic searches were performed in the MedLine (via 
PubMed), Scopus, LILACS, SciELO, Embase, and Web of Science 
databases. OpenThesis and OpenGrey were used to capture the 
“gray literature” partially. The MeSH (Medical Subject Headings), 
DeCS (Health Sciences Descriptors), and Emtree (Embase 
Subject Headings) were used to select the search descriptors. 
Synonyms and free words were used in the search. The Boolean 
operators “AND” and “OR” were used to improve the research 
strategy with several combinations. Table 1 lists the details of the 
combinations used in each database. A bibliographic search was 
conducted for articles published until January 2022. The results 
obtained in the primary databases were initially exported to the 
EndNote Web™ software (Thomson Reuters, Toronto, Canada) 
for cataloging and removing duplicates. The other results were 
exported to Microsoft Word (Microsoft™, Ltd, Washington, 
United States) for manually removing duplicates.

Study selection
Before study selection, a calibration exercise was performed. 
The authors discussed the eligibility criteria and applied them to 
a sample of 20% of the retrieved studies to determine the inter-
examiner agreement. After reaching a proper level of agreement 
(Kappa ≥ 0.81), the reviewers performed a methodical analysis of 
the titles of the studies (first phase), eliminating those not pertinent 

http://www.crd.york.ac.uk/PROSPERO
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to the topic. In the second phase, the same reviewers evaluated the 
abstracts of the studies using the initial eligibility criteria. Titles 
that met the study objectives but lacking available abstracts were 
analyzed in the next phase. In the third phase, reviewers read the 
full texts of the eligible studies to confirm adherence to the eligi-
bility criteria. Excluded studies in this phase were registered sepa-
rately, accompanied by explanations for exclusion. In cases where 
full texts were unavailable, requests were made to library databases 
for bibliographic assistance, and e-mails were sent to the corre-
sponding authors to obtain the texts. Two reviewers independently 
performed all phases; in cases of doubt or disagreement, a third 
reviewer was consulted to make the final decision.

Data collection
Before data extraction, to ensure consistency between the review-
ers, a calibration exercise was performed in which data from 

three eligible studies were extracted together by a third reviewer. 
Subsequently, the two eligible reviewers extracted the following 
information from the studies: identification of the study (author, 
year, country, and study location), sample characteristics ( number 
of patients in each study, nationality, sex, and average age), collec-
tion and processing characteristics (type of questionnaire and/or 
interview applied, drugs used by adolescents), and the main results 
( presence of suicide ideation in user and non-user adolescents, 
odds ratio – OR). In case of incomplete or insufficient information, 
the corresponding author was contacted via email.

Risk of bias assessment
The JBI Critical Appraisal Checklist for Analytical Cross-Sectional 
Studies was used to analyze the risk of bias and individual meth-
odological quality of the studies selected.25 Two reviewers indepen-
dently assessed each domain regarding the potential risk of bias, as 

Table 1. Strategies for database search
Databases Search Strategy 

Main databases

PubMed
http://www.ncbi.nlm.nih.gov/pubmed 

((( "Psychotropic Drugs" OR "Psychoactive Agents" OR "Psychoactive Drugs" OR "Substance Use" OR 
"Narcotic" OR "Substance-Related Disorders" OR "Substance Abuse" OR "Drug Abuse") AND ("Suicide" 
OR "Suicides" OR "Suicidal" OR "Self-harm" OR "Self-Injurious Behavior" OR "Self Destructive Behavior" 
OR "Suicidal Ideation" OR "Self-Destructive Behavior" OR "Attempted Suicide") AND ("Adolescence" OR 

"Adolescent" OR "Student" OR "Teen" OR "Teenager" OR "Youth" OR "Young" )))

Embase
https://www.embase.com 

(("Psychotropic Drugs" OR "Psychoactive Agents" OR "Psychoactive Drugs" OR "Substance Use" OR 
"Narcotic" OR "Substance-Related Disorders" OR "Substance Abuse" OR "Drug Abuse") AND ("Suicide" 
OR "Suicides" OR "Suicidal" OR "Self-harm" OR "Self-Injurious Behavior" OR "Self Destructive Behavior" 
OR "Suicidal Ideation" OR "Self-Destructive Behavior" OR "Attempted Suicide") AND ("Adolescence" OR 

"Adolescent" OR "Student" OR "School" OR "Teen" OR "Teenager" OR "Youth" OR "Young"))

Web of Science
http://apps.webofknowledge.com/ 

(((("Psychotropic Drugs" OR "Psychoactive Agents" OR "Psychoactive Drugs" OR "Substance Use" OR 
"Narcotic" OR "Substance-Related Disorders" OR "Substance Abuse" OR "Drug Abuse") AND ("Suicide" 
OR "Suicides" OR "Suicidal" OR "Self-harm" OR "Self-Injurious Behavior" OR "Self Destructive Behavior" 
OR "Suicidal Ideation" OR "Self-Destructive Behavior" OR "Attempted Suicide") AND ("Adolescence" OR 

"Adolescent" OR "Student" OR "School" OR "Teen" OR "Teenager" OR "Youth" OR "Young"))))

SciELO
http://www.scielo.org/ 

(("Psychotropic" OR "Psychoactive Agents") AND ("Suicide" OR "Suicidal") AND ("Adolescent" OR 
"Teenager" OR "Youth"))

(("Drug Abuse" OR "Substance Abuse" OR "Narcotic") AND ("Suicide" OR "Suicidal") AND ("Adolescence" 
OR "Teen" OR "Young"))

LILACS
http://lilacs.bvsalud.org/ 

(("Psychotropic" OR "Psychoactive Agents") AND ("Suicide" OR "Suicidal") AND ("Adolescent" OR 
"Teenager" OR "Youth")) AND (instance:" regional") AND ( db:( "LILACS"))

tw:((("Drug Abuse" OR "Substance Abuse" OR "Narcotic") AND ("Suicide" OR "Suicidal") AND 
("Adolescent" OR "Teenager" OR "Youth" ))) AND (instance:" regional") AND ( db:( "LILACS"))

Scopus
http://www.scopus.com 

(("Psychotropic Drugs" OR "Psychoactive Agents" OR "Psychoactive Drugs") OR ("Suicide" OR "Suicides" 
OR "Suicidal" OR "Self-harm") OR ("Adolescence" OR "Adolescent" OR "Student" OR "School" OR "Teen" OR 

"Teenager" OR "Youth" OR "Young"))
(("Narcotic" OR "Substance-Related Disorders" OR "Substance Abuse" OR "Drug Abuse") OR ("Self-

Injurious Behavior" OR "Self Destructive Behavior" OR "Suicidal Ideation" OR "Self-Destructive Behavior" 
OR "Attempted Suicide") OR ("Adolescence" OR "Adolescent" OR "Teen" OR "Teenager"))

Gray literature
OpenThesis
https://oatd.org 

(("Substance Use") AND ("Suicide") AND ("Adolescent"))

OpenGrey
http://www.opengrey.eu/ 

(("Substance Use" OR "Drug Abuse" OR "Substance Abuse") AND ("Suicide" OR "Suicidal" OR "Self-harm" 
OR "Self-Injurious Behavior" OR "Self-Destructive Behavior") AND ("Adolescent" OR "Teenager" OR 

"Adolescence" OR "Teen" OR "Young"))

http://www.ncbi.nlm.nih.gov/pubmed
https://www.embase.com
http://apps.webofknowledge.com/
http://www.scielo.org/
http://lilacs.bvsalud.org/
http://www.scopus.com
https://oatd.org
http://www.opengrey.eu/
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recommended by the PRISMA statement.23 Each study was catego-
rized according to the rate of positive answers to the questions cor-
responding to the assessment tool. The risk of bias was considered 
high when the study obtained 49% of answers as “yes”, moderate 
when the study obtained 50% to 69% of answers as “yes”, and low 
when the study reached more than 70% of “yes” answers.26

Data synthesis and Meta-analysis
Meta-analyses were conducted to aggregate the primary find-
ings of the eligible studies and compare the OR of suicide ideation 
between the exposed (drug-user adolescents) and non-exposed 
(non-drug-user adolescents) groups. A separate meta-analysis was 
conducted foreach type of substance (e.g., cannabis, cocaine, and 
psychotropic drug use) and user profile (e.g., dependence, current 
use, and use at some point in life) if at least three studies provided 
sufficient and comparable information. When included studies 
provided multiple OR estimates, the model with the highest num-
ber of adjusted variables was selected for inclusion. For longitu-
dinal studies, the OR from the first follow-up wave was selected.

Heterogeneity among the studies was measured using three 
indicators: the I2, indicating the rate of variability caused by het-
erogeneity among studies; H2, denoting the level of heterogeneity 
(H = 1 indicating homogeneity); and τ2, representing the variance 
among studies. All analyses were performed with random effects, 
considering that the high heterogeneity estimates observed in the 
meta-analysis models.

Funnel plots were produced to verify the publication bias in 
the different meta-analyses, but only for the models that included 
10 or more studies.27 Additionally, sensitivity tests were conducted, 
including only studies with a low risk of bias, to assess the impact 
of the individual risk of bias of the eligible studies in the meta-anal-
ysis. All statistical analyses were performed using the Stata 16.1 
software (StataCorp LLC, College Station, TX, USA), with asig-
nificance level set at 5 %.

Certainty of evidence
The certainty of evidence was assessed using the Grading of 
Recommendation, Assessment, Development, and Evaluation 
(GRADE) tool. The GRADE pro-GDT software (http://gdt.guide-
linedevelopment.org) was used to summarize the results. The 
assessment was based on study design, risk of bias, inconsistency, 
indirect evidence, imprecision, and publication bias. The certainty 
of evidence can be classified as high, moderate, low, or very low.28

RESULTS

Study selection
During In the initial phase of study selection, 19,732 hits were 
identified. Following the removal of duplicates, 13,092 results 

underwent screening based in the title and abstract. Subsequently, 
164 studies met the eligibility criteria and underwent full-text 
analysis. Among these, 7817,18,29-104 were included in the qualita-
tive synthesis of results (Figure 1). Supplementary Table 1 pro-
vides details regarding the exclusion of 86 studies.

Study characteristics
The selected studies were published between 1991 and 2020, 
with 38 studies performed in North America, 12 in Asia, 11 in 
Europe, eight in Africa, four in South America, four in Oceania, 
and one intercontinental study in the USA and France. Regarding 
data collection methods, 56 studies collected their data from sec-
ondary databases, while 22 utilized questionnaires. Among the 
Cannabis was the most frequently studied drug in relation to sui-
cide ideation, followed by cocaine, inhalants, injectable drugs, 
ecstasy, methamphetamine, glue, heroin, and crack. Among stud-
ies reporting the number of research participants, the total sam-
ple sizewas 1,122,111 answers, with 51.63% women and 48.36% 
men. Table 2 and Table 3 detail the main characteristics and out-
comes of the eligible studies, respectively.

Assessment of the risk of bias of studies
Among the studies, 12 were deemed to have a moderate risk 
of bias, while 66 had a low risk; none were classified as having 
a high risk of bias. Question 1, regarding the eligibility crite-
ria for sample selection, was answered negatively in nine stud-
ies. This answer is important because it favors sample standard-
ization and decreases the risk of bias. Questions 5 and 6 were 
answered negatively in 11 studies, indicating that most stud-
ies identified confounding factors and established strategies for 
addressing them (Table 4).

Meta-analysis
Although eligible studies analyzed the likelihood of suicide ide-
ation relative to various types of drugs, only three comparisons 
were suitable for meta-analysis: 1) any psychotropic recreational 
drug use, 2) cannabis use, and 3) cocaine use. For any psychotropic 
recreational drug use, the analysis included three subtypes: ado-
lescents who used it at some point in life, those who reported cur-
rently using the drug, and those who suffered from drug depen-
dence or abuse. Regarding cannabis, only current users were 
analyzed, while regarding cocaine, the analysis was performed on 
adolescents who used the drug at some point in their lives.

The use of any psychotropic recreational drug
Four studies42,53,60,65 evaluated the psychotropic recreational drug 
use at certain points in life. The combined effect estimation was 
OR 1.65 (95% confidence interval, CI = 0.54; 4.99), indicating no 
significant association with suicide ideation for adolescents who 

http://gdt.guidelinedevelopment.org
http://gdt.guidelinedevelopment.org
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used any psychotropic recreational drug at least once in their 
lives compared to those who never used it (Figure  2). A high 
level of heterogeneity was also observed (I2 = 98.6%). This is jus-
tified by a study by Yip et al.42, which indicated that drug use was 
a protective factor (OR < 1.00).

Regarding the recurrent use of psychotropic recreational drugs, 
ten studies18,41,54,66,77,84,92,95,100,101 analyzed its association with suicidal 
ideation. The combined effect estimation for suicidal ideation was 
OR 1.96 (95%CI = 1.47; 2.61) for adolescents who reported cur-
rently using psychotropic recreational drugs compared to non-us-
ers (Figure 3). Heterogeneity was high (I2 = 79.1%). The funnel 
plot indicates the potential risk of publication bias (Figure 4).

Five studies51,60,62,99,103 analyzed the relationship between the use 
or abuse of any psychotropic recreational drugs and suicide ideation. 

The combined effect estimation for adolescents who abused drugs 
compared to those who did not was OR 3.32 (95%CI = 1.86; 5.93) 
(Figure 5), with considerably high heterogeneity (I² = 87.1%).

Cannabis use
Fifteen studies17,18,40,50,56,67,71,73,78,85,90,91,96,97,104 provided sufficient 
data on the likelihood of suicide ideation related to canna-
bis use. Additionally, these studies provided 33 databases 
that were included in the meta-analysis. Overall, adolescents 
who reported currently using cannabis were 1.57 times more 
likely (95%CI  =  1.34; 1.84) to present suicide ideation than 
non-users (Figure 6). The heterogeneity was considered high 
(I2  =  96.6%). The funnel plot indicated a high probability of 
publication bias (Figure 7).

Figure 1. Flowchart depicting the study selection process (Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram). 
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Author, yearref Country Age (years) Average age n Data source
Kandel et al., 199129 USA NR NR 593 (NR♂;NR♀) Self-administered questionnaire
Felts et al., 199230 USA NR NR 3,064 (NR♂;NR♀) North Carolina Youth Risk Behavior Survey (1990)
Garrison et al., 199331 USA NR NR 3,674 (1,702♂;2,062♀) South Carolina Youth Risk Behavior Survey (1990)
Vega et al., 199332 USA NR NR 5,303 (NR♂;NR♀) Self-administered questionnaire
Madianos et al., 199433 Greece 12-17 NR 4,291(1,940♂;2,351♀) Self-administered questionnaire
Burge et al., 199534 USA NR NR 11,631 (5,676♂;5,955♀) 1990 Youth Risk Behavior Survey (USA)
Lopez et al., 199535 Mexico 13-19 NR 3,459 (1,764♂;1,695♀) National High-School Survey – Mexico 1992
Windle and Windle, 199736 USA n.r. 15.54 ± 0.66 975 (458♂;517♀) Self-administered questionnaire

Simon and Crosby, 200037 USA NR NR 16,296 (NR♂;NR♀)
1993 National School-Based Youth Risk Behavior 

Survey (YRBS)
Perkins and Hartless, 200238 USA 12-17 NR 14,922 (NR♂;NR♀) Self-administered questionnaire
Vermeiren et al., 200339 Belgium 12-18 14.9 ± 1.9 794 (794♂;0♀) Self-administered questionnaire

Hallfors et al., 200440 USA 15-19 NR 18,922 (9,288♂;9,634♀)
Wave-I in-home contractual data set of Add 

Health (1994)

Wu et al., 200441 USA 9-17 NR 1,458 (NR♂;NR♀)
NIMH Methods for the Epidemiology of Child 

and Adolescent Mental Disorders (MECA) Study 
and The Westchester Study

Yip et al., 200442 China 15-24 15.8 2,586 (306♂;420♀) Hong Kong Youth Sexuality Survey - 2001

Spremo and Loga, 200543
Bosnia-

Herzegovina
16-18 NR 202 (51♂;151♀) Self-administered questionnaire

Ulusoy et al., 200544 Turkey 17-18 NR 726 (306♂;420♀) Self-administered questionnaire

Chabrol et al., 200846 France 15-20
16.7 ± 1.3 (♂)
17 ± 1.3 (♀)

248 (76♂;172♀) Self-administered questionnaire

Dunn et al., 200845 USA NR
12.9 ± 2.64 (♂)
12.8 ± 2.61 (♀)

10,273 (5,126♂;5,146♀) Self-administered questionnaire

Luncheon et al., 200847 USA NR NR 7,544 (0♂;7,544♀) 2003 Youth Risk Behavioral Surveillance System
Peltzer et al., 200848 South Africa NR 15.78 ± 1.58 1,157 (358♂;799♀) Self-administered questionnaire

Epstein and Spirito, 200949 USA NR NR 10,273 (5,126♂;5,146♀)
Youth Risk Behavior with probability 

proportional to school enroll Surveillance 
(United States, 2005)

Peter and Roberts, 201050 Canada 15 NR 2,499 (1,222♂;1,277♀)
National Longitudinal Survey of Children and 

Youth – Waves 3 to 6

Pickles et al., 200951 England NR NR 2,226 (NR♂;NR♀)
Baseline of the Isle of Wight study, an 

epidemiological sample of adolescents assessed 
in 1968

Florenzano et al., 201052 Chile NR NR 2,322 (1,026♂;1,296♀) Self-administered questionnaire

Page et al., 201153
China and 
Philippines

11-17 NR 16,353 (7,450♂;8,725♀)
Global School Health Survey (2003) – Data from 

China and Philippines
Souza et al., 201054 Brazil 11-15 NR 1,039 (501♂;538♀) Self-administered questionnaire
Wolitzky-Taylor et al., 201055 USA 12-17 NR 7,637 (NR♂;NR♀) National Survey of Adolescents (1995/2005)
Alwan et al., 201156 Seychelles 11-17 14 ± 1.4 1,432 (NR♂;NR♀) Self-administered questionnaire
Carvalho et al. 201157 Brazil 14-19 NR 4,201 (1,688♂;2,513♀) Self-administered questionnaire
Eaton et al., 201158 USA NR NR 6,322 (0♂;6,322♀) Youth Risk Behavior Survey (2007)

Kim et al., 201159 USA 12-17 NR 19,301 (NR♂;NR♀)
2000 National Household Survey on Drug 

Abuse (NHSDA)

Miller et al., 201160 Mexico 12-17 NR 3,005 (NR♂;NR♀)
Mexican Adolescent Mental Health Survey 

(MAMHS)

Swahn et al., 201161
USA and 
France

11-19 NR
28,323 

(13,895♂;14,398♀)

2003 European School Survey Project on 
Alcohol and Other Drugs (France) and 2003 

Youth Risk Behavior Survey (USA)

Ahmad et al., 201262 Malaysia 12-17 NR
25,507 

(12,498♂;13,009♀)
2012 Malaysia Global School-based Student 

Health Survey

Bakken and Gunter, 201263 USA NR NR 2,548 (1,274♂;1,274♀)
Delaware High School Youth Risk Behavior 

Survey (YRBS-H)

Kokkevi et al., 201264
17 European 

countries
15-16 NR 45,806 (NR♂;NR♀)

European School Survey Project on Alcohol and 
Other Drugs (ESPAD) - 2007

Table 2. Main characteristics of the eligible studies

Continue...
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Author, yearref Country Age (years) Average age n Data source
Peltzer and Pengpid, 201265 Thailand 12-15 NR 2,758 (1,364♂;1,394♀) Thailand Global School-Based Health Survey (2008)

Wilson et al., 201266 Seychelles 11-17 NR 1,432 (687♂;745♀)
Global School-based Student Health Survey – 

Data from Seychelles

Arenliu et al., 201367 Kosovo 15-16

15.65 ± 0.68 
(♂)

15.63 ± 0.69 
(♀)

4,709 (2,112♂;2,597♀)
2011 European School Survey Project on 

Alcohol and other Drugs (ESPAD)

Consoli et al. 201368 France 17 NR
36,757 

(18,164♂;18,593♀)
Self-administered questionnaire

Delfabbro et al., 201369 Australia 14-16 15.2 ± 0.5 2,552 (1,041♂;1,485♀) Self-administered questionnaire
Govender et al., 201370 South Africa 13-17 14.7 ± 0.74 239 (112♂;127♀) Self-administered questionnaire
Rasic et al., 201371 Canada NR NR 976 (486♂;490♀) Self-administered questionnaire

Shilubane et al., 201372 South Africa 13-19 NR 20,646 (9,878♂;10,768♀)
2002 and 2008 South African Youth Risk 

Behaviour Surveys

Van Ours et al., 201374 New Zealand 10-24 NR 938 (459♂;479♀)
Christchurch Health and Development 

Study (CHDS)

Wong et al., 201373 USA NR NR
73,183 

(37,104♂;36,079♀)
Data from the 2001 to 2009 Youth Risk 

Behavior Survey

Chabrol et al., 201475 France NR
17.1 ± 1.2 (♂)
16.7 ± 1 (♀)

972 (594♂;378♀) Self-administered questionnaire

Lowry et al., 201476 USA NR NR 14,000 (NR♂;NR♀)
11 national Youth Risk Behavior Surveys 

conducted biennially between 1991 and 2011

Randall et al., 201477 Benin 12-16 NR 2,690 (NR♂;NR♀)
Global School-based Health Survey (2009) – 

Data from Benin
Zhang and Wu, 201478 USA 11-21 NR 3,342 (NR♂;NR♀) Public-use Add Health – Wave 1
Delfabbro et al., 201579 Australia 14-16 15.2 ± 0.5 2,552 (1,041♂;1,485♀) Self-administered questionnaire

Dunlavy et al., 201580 Tanzania 11-16 NR 2,154 (1,034♂;1,120♀)
Global School-Based Student Health Survey 

(2006) – Data from Dar el Salaam
Gart and Kelly, 201581 USA NR 16 ± 1.2 15,363 (7,655♂;7,708♀) 2011 Youth Risk Behavior Survey

Lee and Choi, 201582 South Korea 13-18 NR
72,435 

(35,655♂;35,780♀)
2013 Online Survey of Youth Health Behavior 

in Korea

Peltzer and Pengpid, 201517
4 countries 
of Oceania

13-16 NR 6,540 (2,846♂;3,534♀)
Global School-Based Health Survey (2011) – Data 

from Samoa, Kiribati, Salomon Island, and Vanuatu
Sampasa-Kanyinga et al., 
201583

Canada 11-20 14.4 ± 1.9 1,922 (883♂;3,534♀)
Ontario Student Drug Use and Health Survey 

(2009/2011/2013)
Sharma et al., 201584 Peru 12-18 NR 916 (425♂;491♀) Self-administered questionnaire
Dudovitz et al., 201585 EUA NR NR 15,698 (7,656♂;8,042♀) 2011 Youth Risk Behaviors Survey
Ammerman et al., 201686 USA NR NR 4,834 (2,315♂;2,419♀) Longitudinal Study of Adolescent Health (2009)

DeCamp and Bakken, 201687 USA NR NR 4,834 (2,315♂;2,419♀)
2005, 2007, and 2009 Delaware High School 

Youth Risk Behavior Survey (YRBS-H)
Price and Khubchandani, 
201688

USA NR NR 13,721 (NR♂;NR♀) Youth Risk Behavior Survey (2001/03)

Weeks and Colman, 201690 Canada 12-17 NR 6,788 (3,287♂;3,501♀) National Longitudinal Survey of Children and Youth

Agrawal et al., 201791 USA 12-22 NR 3,277 (NR♂;NR♀)
Baseline of the Collaborative Study of the 

Genetics of Alcoholism

Asante et al., 201792 Ghana NR NR 1,973 (1,065♂;908♀)
Ghana Global School-based Student Health 

Survey (2012)

Janssen et al., 201793 France 17 NR
22,023 

(11,034♂;10,989♀)
Self-administered questionnaire

Wang and Yen, 201794 Taiwan 12-19 14.75 ± 1.77 13,985 (NR♂;NR♀)
2004 Project for the Health of Adolescents in 

Southern Taiwan
El Kazdouh et al., 201895 Morocco 14-19 NR 800 (374♂;426♀) Self-administered questionnaire

Haskuka et al., 201896
18 European 

countries
15 NR 105,000 (NR♂;NR♀)

European School Survey Project on Alcohol and 
Other Drugs (ESPAD – 2011)

Subica and Wu, 201897 USA 12-18 NR 184,494 (NR♂;NR♀)
1991 – 2015 Combined National Youth 

Behavioral Risk Surveys

Continue...
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♂ = Male ♀ = Female; NR = Not reported.

Table 2. Continuation.
Author, yearref Country Age (years) Average age n Data source

Chadi et al., 201998 USA NR NR
26,821 

(13,062♂;13,749♀)
Two waves (2015 and 2017) of the national 

Youth Risk Behavior Survey

Dema et al., 201999 Bhutan 13-17 NR 5,809 (2,554♂;3,255♀)
Global School-Based Student Health Survey 

(2016) – Data from Bhutan
Georgiades et al., 2019100 Canada 14-17 NR 2,396 (1,189♂;1,207♀) 2014 Ontario Child Health Study

Jung et al., 2019101 South Korea NR NR
59,984 

(30,384♂;29,600♀)
Korea Youth Risk Behavior Web-based 

Survey (2017)
Baiden et al., 202018 USA NR NR 13,697 (6,609♂;7,088♀) 2017 Youth Risk Behavior Survey (YRBS)

Greene et al., 2020102 USA NR NR 16,390 (8,149♂;8,187♀)
2013 New Mexico Youth Risk and Resiliency 

Survey (NM-YRRS)

Khan et al., 2020103 Bangladesh 11-18 NR 2,989 (1,952♂;1,037♀)
Global School-based Student Health Survey 

(2014) – Data from Bangladesh

Kim et al., 202089 South Korea 12-17 15.9 ± 0.02
65,528 

(33,803♂;31,725♀)
2016 Korea Youth Risk Behavior Web-based 

Survey (KYRBS)

Sakamoto et al., 2020104 USA 14-18 NR 1,943 (982♂;951♀)
Youth Risk Behavior Survey (2017) – Data from 

the Northern Mariana Islands

Authorref Main outcomes
Kandel et al.29 There was a strong association between psychotropic recreational drug use and suicidal ideation in female adolescents.
Felts et al.30 Drug use, particularly crack and cocaine, was associated with suicidal ideation.
Garrison et al.31 Illicit psychotropic recreational drug use was significantly associated with suicidal ideation.
Vega et al.32 Illicit psychotropic recreational drug use was consistently related to higher levels of suicidal ideation.
Madianos et al.33 The severity and frequency of substance use influenced the prevalence of suicidal ideation in the sample analyzed.
Burge et al.34 Psychotropic recreational substance use showed a positive association with suicidal ideation.
Lopez et al.35 Psychotropic recreational drug use represented a risk factor for suicidal ideation among the students.
Windle and Windle36 Psychotropic recreational drug use did not show a significant relationship with suicidal ideation, but it did with suicide attempts.
Simon and Crosby37 There was a relationship between psychotropic recreational substance use and suicidal ideation and thoughts.
Perkins and Hartless38 There was a relevant association between the use of hard psychotropic recreational drugs and suicidal ideation.
Vermeiren et al.39 Psychotropic recreational substance use did not show a significant association with suicidal ideation.
Hallfors et al.40 Psychotropic recreational drug use, particularly injectable drugs, presented a significant association with suicidal ideation.

Wu et al.41 The association between psychotropic recreational substance use and abuse was not significant after controlling 
adolescent depression.

Yip et al.42 Illicit psychotropic recreational drug use was not considered an important risk factor for suicidal ideation.
Spremo and Loga43 Psychoactive substance use presented an important connection to the presence of suicidal ideation in the adolescents studied. 

Ulusoy et al.44 There was no significant association between illicit psychotropic recreational drug use and suicidal ideation, but 
adolescents who smoke cigarettes were more prone to ideation.

Chabrol et al.46 There were significant associations between psychotropic recreational substance use and suicidal ideation among 
adolescents attending rural schools.

Dunn et al.45 Cannabis use by adolescents was significantly associated with suicidal behavior (including suicidal ideation).
Luncheon et al.47 Illicit psychotropic recreational drugs were seriously associated with suicidal ideation and thoughts.
Peltzer et al.48 The involvement with psychotropic recreational drugs was not associated with suicide risk (including suicidal ideation).

Epstein and Spirito49 Sniffing glue had no significant relationship with suicidal ideation, but injecting drugs showed a high association with 
suicidal ideation.

Peter and Roberts50 Cannabis use did not show a significant relationship with suicidal ideation.
Pickles et al.51 Problems with psychotropic recreational substance use were considered risk factors for the increase in suicidal behavior.

Florenzano et al.52 There was a high correlation between psychotropic recreational substance use and suicidal behavior (including suicidal 
ideation) and depression.

Page et al.53 Psychotropic recreational drug use is significantly associated with higher levels of suicidal ideation.
Souza et al.54 Illicit psychotropic recreational drug use was one of the factors related to suicidal ideation among adolescents.

Wolitzky-Taylor et al.55 Psychotropic recreational substance use was significantly associated with an increased risk of suicidal ideation in 
adolescents in both years of the study.

Alwan et al.56 Psychotropic recreational substance use was strongly associated with suicidal ideation among adolescents.
Carvalho et al.57 Psychotropic recreational drug use was directly associated with suicidal ideation and planning among adolescents.
Eaton et al.58 There was a significant association between psychotropic recreational drug use and suicidal ideation among adolescents.
Kim et al.59 The use of ecstasy and other psychotropic recreational drugs presented a significant association with suicidal ideation.

Miller et al.60 There was an association between psychotropic recreational substance use and suicidal ideation, and this relationship 
started with adolescents aged 13 years and increased according to age.

Table 3. Qualitative synthesis of the main results of the eligible studies

Continue...
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Table 3. Continuation.
Authorref Main outcomes
Swahn et al.61 The early drug initiation of adolescents showed an association with suicidal ideation in both countries analyzed.
Ahmad et al.62 The use of hard psychotropic recreational drugs was significantly related to suicidal ideation.

Bakken and Gunter63 Psychotropic recreational substance use showed a significant relationship with suicidal behavior and ideation among the 
adolescents participating in the study.

Kokkevi et al.64 Psychotropic recreational substance use was associated with suicidal ideation.
Peltzer and Pengpid65 Psychotropic recreational substance use did not show a strong association with suicidal ideation.
Wilson et al.66 There was a strong association between suicidal ideation and illicit psychotropic recreational substance use for men.
Arenliu et al.67 Substance use was associated with higher levels of suicide risk (including suicidal ideation), without differences between the sexes.
Consoli et al.68 Psychotropic recreational substance use by adolescents was potentially related to higher rates of suicidal ideation and attempts.
Delfabbro et al.69 Psychotropic recreational substance abuse was positively correlated with suicidal ideation.

Govender et al.70 Illicit psychotropic recreational drug use was significantly associated with high levels of suicidal ideation among the 
adolescents in the study.

Rasic et al.71 Psychotropic recreational substance use by the adolescents analyzed showed a significant association with suicidal ideation.

Shilubane et al.72 Psychotropic recreational substance abuse was a strong risk factor for suicidal ideation and behavior, and this association 
increases with specific illicit drugs and the concomitant use of several substances.

Van Ours et al.74 Intensive cannabis use led to higher levels of suicidal ideation in men.

Wong et al.73 The levels of suicidal ideation were significantly higher among female adolescents with mental health problems and 
psychotropic recreational substance use and abuse.

Chabrol et al.75 Cannabis use was not a significant independent predictor of suicidal ideation after adjusting the confounding factors of the 
total sample and subsample of cannabis users.

Lowry et al.76 Psychotropic recreational substance use was significantly associated with the increased risk of suicide (including suicidal 
ideation) among the students.

Randall et al.77 There was an association between illicit psychotropic recreational drug use and suicidal ideation.

Zhang and Wu78 Psychotropic recreational drug use did not increase the risk of suicidal ideation, but suicidal ideation increased the risk of 
psychotropic recreational drug use.

Delfabbro et al.79 Cannabis use did not show a significant association with suicidal ideation, but it was related to suicidal planning by adolescents.
Dunlavy et al.80 Illicit psychotropic recreational drug use was associated with suicidal ideation and planning.
Gart and Kelly81 Cannabis and cocaine use showed a significant relationship with suicidal ideation.

Lee and Choi82 The use of psychoactive recreational drugs was associated with suicidal ideation among the different sexes and age groups 
of adolescents.

Peltzer and Pengpid17 Psychotropic recreational substance use was one of the factors associated with suicidal ideation for the adolescents studied.
Sampasa-Kanyinga 
et al.83 Adolescents who reported early psychotropic recreational drug use were more likely to report suicidal ideation.

Sharma et al.84 Cannabis use was positively associated with suicidal ideation.
Dudovitz et al.85 Illicit psychotropic recreational substance use did not show a significant association with suicidal ideation.
Ammerman et al.86 Psychotropic recreational substance use showed a higher association with suicidal ideation than other risk behaviors.

DeCamp and Bakken87 Psychotropic recreational substance use (cannabis and hard drugs) is significantly correlated with suicidal ideation among 
female heterosexual adolescents.

Price and 
Khubchandani88 Psychotropic recreational substance abuse was associated with high levels of suicidal ideation.

Weeks and Colman90 There was a positive relationship between psychotropic recreational substance use and suicidal ideation.
Agrawal et al.91 Psychotropic recreational substance use by adolescents without a history of depression increases the risk of suicidal ideation.
Asante et al.92 Early psychotropic recreational substance use by adolescents was not associated with suicidal ideation.
Janssen et al. 93 Psychotropic recreational substance use was not considered a risk factor for suicidal ideation.

Wang and Yen94 The regular use of psychoactive substances presented a significant association with suicidal behavior (including suicidal 
ideation). This relationship was measured based on the mental health of adolescents. 

El Kazdouh et al.95 Psychotropic recreational substance use by adolescents was significantly associated with suicidal ideation, without 
differences between the sexes.

Haskuka et al.96 Psychotropic recreational substance use was significantly associated with suicidal ideation for male adolescents, and this 
relationship increased with age. 

Subica and Wu97 Cannabis use presented a relationship with suicidal ideation in three of the 13 countries participating in the study.
Chadi et al.98 Cannabis use showed a relationship with suicidal ideation only for some of the ethnic groups studied.
Dema et al., 201999 Marijuana use was associated with a higher likelihood of suicidal ideation and depressive symptoms.
Georgiades et al.100 Psychotropic recreational drug abuse and the impulse to consume drugs were considered risk factors for suicidal ideation. 

Jung et al.101 The use of cannabis and other illicit substances did not show a significant association with suicidal ideation, but it did with 
suicide attempts.

Baiden et al.18 Psychotropic recreational substance use was one of the factors associated with suicidal ideation.

Greene et al.102 Illicit psychotropic recreational substance use was one of the factors associated with suicidal ideation, as well as a history of 
sexual abuse, bullying, and tobacco consumption.

Khan et al.103 Psychotropic recreational substance use showed a significant association with suicidal ideation for both sexes.
Kim et al.89 Adolescents who used psychotropic recreational drugs were more likely to present suicidal behavior (including suicidal ideation).
Sakamoto et al.104 The use of hard psychotropic recreational drugs by male adolescents was associated with suicidal ideation.
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Table 4. Risk of bias assessed according to the Joanna Briggs Institute (JBI) Critical Appraisal Tools for use in JBI Critical Appraisal 
Checklist for Analytical Cross-Sectional Studies 
Authorref Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 % Yes Risk
Kandel et al.29 -- √ -- √ √ √ -- √ 62,5 Moderate
Felts et al.30 √ √ √ √ -- -- √ √ 75 Moderate
Garrison et al.31 √ √ √ √ √ √ √ √ 100 Low
Vega et al.32 √ √ √ √ -- -- √ √ 75 Moderate
Madianos et al.33 √ √ √ √ √ √ -- √ 87,5 Low
Burge et al.34 √ √ √ √ -- -- √ √ 75 Moderate
Lopez et al.35 √ √ -- √ √ √ √ √ 87,5 Low
Windle and Windle36 √ √ √ √ -- -- √ √ 75 Moderate
Simon and Crosby37 √ √ √ √ √ √ √ √ 100 Low
Perkins and Hartless38 -- √ √ √ √ √ √ √ 87,5 Low
Vermeiren et al.39 √ √ √ √ √ √ √ √ 100 Low
Hallfors et al.40 √ -- √ √ √ √ √ √ 87,5 Low
Wu et al.41 √ √ √ √ √ √ √ √ 100 Low
Yip et al.42 √ √ √ √ √ √ √ √ 100 Low
Spremo and Loga43 -- √ √ √ -- -- √ √ 62,5 Moderate
Ulusoy et al.44 √ √ √ √ -- -- √ √ 75 Moderate
Chabrol et al.46 -- √ √ √ √ √ √ √ 87,5 Low
Dunn et al.45 -- √ √ √ -- -- √ √ 62,5 Moderate
Luncheon et al.47 √ √ √ √ √ √ √ √ 100 Low
Peltzer et al.48 √ √ √ √ -- -- √ √ 75 Moderate
Epstein and Spirito49 √ √ √ √ √ √ √ √ 100 Low
Peter and Roberts50 √ √ √ √ √ √ √ √ 100 Low
Pickles et al.51 √ √ √ √ √ √ √ √ 100 Low
Florenzano et al.52 -- √ √ √ -- -- √ √ 62,5 Moderate
Page et al.53 √ √ √ √ √ √ √ √ 100 Low
Souza et al.54 √ √ √ √ √ √ √ √ 100 Low
Wolitzky-Taylor et al.55 √ √ √ √ √ √ √ √ 100 Low
Alwan et al.56 √ √ √ √ √ √ √ √ 100 Low
Carvalho et al.57 √ √ √ √ √ √ √ √ 100 Low
Eaton et al.58 √ √ √ √ √ √ √ √ 100 Low
Kim et al.59 -- √ √ √ √ √ √ √ 87,5 Low
Miller et al.60 √ √ √ √ √ √ √ √ 100 Low
Swahn et al.61 √ √ √ √ √ √ √ √ 100 Low
Ahmad et al.62 √ √ √ √ √ √ -- √ 87,5 Low
Bakken and Gunter63 √ √ √ √ √ √ -- √ 87,5 Low
Kokkevi et al.64 √ √ √ √ √ √ √ √ 100 Low
Peltzer and Pengpid65 √ √ √ √ √ √ √ √ 100 Low
Wilson et al.66 √ √ √ √ √ √ √ √ 100 Low
Arenliu et al.67 √ √ √ √ √ √ √ √ 100 Low
Consoli et al.68 √ √ √ √ -- -- √ √ 75 Moderate
Delfabbro et al.69 √ √ √ √ √ √ √ √ 100 Low
Govender et al.70 -- √ √ √ √ √ √ √ 87,5 Low
Rasic et al.71 √ √ √ √ √ √ √ √ 100 Low
Shilubane et al.72 √ √ √ √ √ √ √ √ 100 Low
Van Ours et al.74 √ √ √ √ √ √ √ √ 100 Low
Wong et al.73 √ √ √ √ √ √ √ √ 100 Low
Chabrol et al.75 -- √ √ √ √ √ √ √ 87,5 Low
Lowry et al.76 √ √ √ √ √ √ √ √ 100 Low
Randall et al.77 √ √ √ √ √ √ √ √ 100 Low
Zhang and Wu78 √ √ √ √ √ √ √ √ 100 Low
Delfabbro et al.79 √ √ √ √ √ √ √ √ 100 Low
Dunlavy et al.80 √ √ √ √ √ √ √ √ 100 Low
Gart and Kelly81 √ √ √ √ √ √ √ √ 100 Low

Continue...
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Cocaine use
Only three studies47,73,88 analyzed the likelihood of suicide ide-
ation relative to cocaine use. Suicide ideation was 2.57 times 

more likely (95%CI = 1.47; 4.50; I² = 96.0%) for adolescents who 
used cocaine at some point in their lives than for those who never 
used the drug (Figure 8).

Table 4. Continuation.

Q1 = Were the inclusion criteria in the sample clearly defined?; Q2 = Were the study subjects and the setting described in detail?; Q3 = Was exposure measured 
validly and reliably?; Q4 = Were objective and standard criteria used for measuring the condition?; Q5 = Were confounding factors identified?; Q6 = Were 
strategies to deal with confounding factors stated?; Q7 = Were the outcomes measured validly and reliably?; Q8 = Was appropriate statistical analysis used?; 
√ = Yes; -- = No; NA = Not Applicable; U = Unclear.

Authorref Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 % Yes Risk
Lee and Choi82 √ √ √ √ √ √ √ √ 100 Low

Peltzer and Pengpid17 √ √ √ √ √ √ -- √ 87,5 Low

Sampasa-Kanyinga et al.83 √ √ √ √ √ √ √ √ 100 Low

Sharma et al.84 √ √ √ √ √ √ √ √ 100 Low

Dudovitz et al.85 √ √ √ √ √ √ √ √ 100 Low

Ammerman et al.86 √ √ √ √ √ √ √ √ 100 Low

DeCamp and Bakken87 √ √ √ √ -- -- √ √ 75 Moderate

Price and Khubchandani88 √ √ √ √ √ √ √ √ 100 Low

Weeks and Colman90 √ √ √ √ √ √ √ √ 100 Low

Agrawal et al.91 √ √ √ √ √ √ √ √ 100 Low

Asante et al.92 √ √ √ √ √ √ √ √ 100 Low

Janssen et al93 √ √ √ √ √ √ √ √ 100 Low

Wang and Yen94 √ √ √ √ √ √ √ √ 100 Low

El Kazdouh et al.95 √ √ √ √ √ √ √ √ 100 Low

Haskuka et al.96 √ √ √ √ √ √ √ √ 100 Low

Subica and Wu97 √ √ √ √ √ √ √ √ 100 Low

Chadi et al.98 √ √ √ √ √ √ √ √ 100 Low

Dema et al., 201999 √ √ √ √ √ √ √ √ 100 Low

Georgiades et al.100 √ √ √ √ √ √ √ √ 100 Low

Jung et al.101 √ √ √ √ √ √ √ √ 100 Low

Baiden et al.18 √ √ √ √ √ √ √ √ 100 Low

Greene et al.102 √ √ √ √ √ √ √ √ 100 Low

Khan et al.103 √ √ √ √ √ √ √ √ 100 Low

Kim et al.89 √ √ √ √ √ √ √ √ 100 Low

Sakamoto et al.104 √ √ √ √ √ √ √ √ 100 Low

Figure 2. Meta-analysis assessing the use of any illicit drug at some point in life and suicide ideation.
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Certainty of evidence
All outcomes indicated a very low certainty of evidence (Table 5), 
downgraded due to inconsistency, imprecision, or potential pub-
lication bias.

DISCUSSION
This systematic review and meta-analysis aimed to investi-
gate the association between suicide ideation and psychotropic 

recreational drug use among adolescents. The findings indicate 
that drug use is associated with higher odds of suicide ideation 
in adolescents.

Suicide ideation among adolescents is a prevalent social prob-
lem globally20,105, with varying prevalence rates observed across 
studies conducted in different countries. For instance, a Korean 
study conducted between 2018 and 2019 found that approximately 
4.0% of adolescents reported having contemplated suicide, with 
about 3.0% attempting suicide, and substance use was identified 
as a contributing risk factor.105 Similarly, in China, the prevalence 
of suicide ideation among the young population was reported at 
26.4%, with higher rates observed among those with a smoking 
habit.106Canadian adolescents experienced a surge in suicidal ide-
ation, reaching 44% during the coronavirus disease 2019 (COVID-
19) pandemic.107 A multicenter study comprising 77 countries 
indicated a weighted prevalence of 18% for suicide ideation among 
adolescents.108 Thus, suicide ideation can be considered a frequent 
event among youth, warranting urgent attention, especially con-
sidering that adolescents with suicide ideation are reportedly 12 
times more likely to attempt suicide by the age of 30.109

While some studies suggest a higher prevalence among female 
adolescents,29,62,87,110 others demonstrated a higher prevalence among 
male adolescents.67,74,95,111,112 Studies that did not verify differences 
between the sexes were also identified.94,102 This lack of consensus 
may arise from cultural factors113 or may signify the absence of 
inherent differences between the sexes.

Figure 4. Funnel plot indicating a potential risk of publication bias in 
the recurrent use of any illicit drugs analysis.
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Overall, the analyses conducted in this review indicated that 
adolescents who engage in psychotropic recreational drug use are 
more susceptible to experiencing suicide ideation. Furthermore, 
the meta-analysis results suggest that the higher the frequency 
of substance use, the higher the likelihood of suicidal ideation. 
This correlation can be attributed to various factors associated 
with adolescent drug use, including depression, stress through-
out life, familial conflicts, and exposure to bullying and moral 
abuse in school settings, all of which act as risk factors for suicide 
ideation. However, two studies included in the meta-analysis did 
not identify statistically significant differences in suicide ideation 
between adolescents who did or did not use psychotropic recre-
ational drugs .66,92 Notably, these two studies were performed in 
African countries and indicated the possibility of data underre-
porting, considering the low number of positive answers to psy-
chotropic recreational drug use.

Additionally, the meta-analysis revealed that cannabis was 
linked to an increased likelihood of developing suicidal ideation 
among adolescents. Chronic cannabis use during adolescence 
has been associated with the onset of mental disorders,114, and 
including psychosis, schizophrenia, schizoaffective disorders, 
and a high risk of mood disorders.115 Cannabis use before the 
age of 15 years and frequent recent use further increase the risk 
of suicidal ideation.114 Moreover, cannabis use was associated 
with a higher prevalence of suicidal ideation and deliberate 
self-harm among Canadian adolescents evaluated during the 
COVID-19 pandemic.107

The meta-analysis results potentially indicate that cocaine 
use is associated with suicide ideation. However, the high hetero-
geneity and low number of studies assessing this outcome sug-
gest that further studies are required to confirm this association. 

Exposure to cocaine starting in adolescence increases vulner-
ability to developing drug dependence and decreases individ-
uals’ likelihood of seeking treatment.116 Moreover, cannabis 
and cocaine use are associated with a higher prevalence of the 
first psychotic episode and the incidence of the first prodro-
mal or psychotic symptom earlier than individuals who only 
use tobacco.117

 The analysis could not fully explore the relationship between 
suicide ideation and other drugs, such as LSD, heroin, or metham-
phetamine, due to the small number of studies specifying the type 
of substance used. Further studies using detailed questionnaires 
to differentiate between the types of drugs used are warranted.

In the public health context, developing robust surveillance 
systems for suicide prevention is imperative.118 Various policies, 
including firearm access restrictions, awareness of communica-
tion media on the importance of addressing the topic correctly, 
identification of people at risk, 13 and the provision of psycho-
therapeutic, pharmacological, or neuromodulatory treatment, 
and training of health professionals to identify people at risk for 
suicide and offer proper care, are essential for effective suicide 
prevention efforts.119 

Programs for drug use prevention targeting adolescent drug 
use should incorporate discussions on bullying (both practicing 
and being a victim)9 and strategies for addressing associated prob-
lems, such as interpersonal conflicts, anxiety, loneliness, an intim-
idating environment, a lack of support from parents and close 
friends, sedentary behavior,108 and drug use, as evidenced in the 
present systematic review. A systematic review and meta-analy-
sis concluded that the development of interpersonal skills, emo-
tional regulation, and alcohol and drug education significantly 
impacted mental health120. Therefore, this intervention should 

Figure 5. Meta-analysis assessing the abuse of any illicit drug and suicidal ideation.
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Figure 6. Meta-analysis assessing the recurrent use of cannabis and suicidal ideation.
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start in childhood to increase an individual’s ability to deal with 
adverse and unwanted situations.

 School-based programs, like the ‘Unplugged’ program, com-
prising 12 one-hour interactive sessions by trained teachers to 
address social and personal skills and attitudes towards drugs, 
were implemented in Europe (Italy, Greece, Spain, Austria, 
Belgium, Germany, and Sweden) in 2003, presenting prom-
ising results in decreasing tobacco and cannabis use among 
adolescents.121 However, adaptations of such programs, like 
the “#tamojunto’ project in Brazilian schools, did not present 
a difference in substance use between the experimental and 
the control group.122

A potential limitation of this study could be the presence 
of social desirability bias, in which participants may have been 
inclined to provide socially acceptable answers, potentially dis-
torting the accuracy of their answers to conform to societal 
norms.123 Consequently, there may have been an underreport-
ing of adolescents acknowledging drug use. Moreover, most the 

majority of eligible studies did not specify whether adolescents 
were screened for substance use, potentially excluding individ-
uals who had previously used psychoactive substances from the 
analysis. Another factor that may undermine the generalizabil-
ity of our results is the predominance of the eligible studies con-
ducted in high-income countries. Given the multifactorial ori-
gins of suicidal ideation and drug use, further research is needed 
to comprehensively elucidate these factors, particularly within 
diverse socioeconomic contexts124. 

 Despite these limitations, our results are relevant because 
this is the first systematic review investigating the relationship 
between psychotropic recreational drug use and suicide ide-
ation among adolescents. Additionally, we should emphasize 
the large number of eligible studies,78 including gray literature, 
and the assessment of results from studies performed worldwide. 
Further studies in developing countries are suggested, especially 
in Africa and Latin America, for better analysis and extrapola-
tion of results, and more specific details regarding the use and 
specific types of drugs.

CONCLUSIONS
This systematic review confirmed the association between psy-
chotropic recreational drug use and suicide ideation among ado-
lescents, irrespective of their current or previous use, abuse, or 
specific type of substance used. Adolescents who currently use 
cannabis or cocaine exhibit a higher likelihood of experiencing 
suicide ideation than those who do not engage in psychotro-
pic recreational drug use. Policymakers and health profession-
als should be aware that suicidal behavior is multifaceted and 
not solely attributed to substance use or abuse. Furthermore, 
both suicide ideation and psychotropic recreational drug use 
share common predictors, underscoring the interwoven nature 
of these phenomena.

Figure 7. Funnel plot indicating a potential risk of publication 
bias in the recurrent use of cannabis analysis.
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